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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 16-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OST! deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
it oe 
Canada 
Denmark 
Finland 
France 


Poland 

Republic of Korea 
Spain 

Sweden 
Germany Switzerland 

Italy The Netherlands 
Japan United Kingdom 
Norway United States 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: 


10. 
11. 


12. 
13. 
14. 


1 


16. 


Tes 


18. 
19. 
20. 


. Abstract number within volume. 
. Report number identification for report-type literature. 
. Title and subtitle (non-English title may appear in 


parentheses, if applicable). 


. Author(s). First 10 names in the data record are printed, 


then “et al.” is listed. 


. Author affiliation. Only first one is listed, in parentheses 


after author(s) to which it applies. 


. Collaboration, if present 
. Corporate author(s) identifying corporation responsible 


for document. 


. Date of publication. If not Known, a processing date is 


in brackets. 


. Number of pages or page range. Prices are based on 


total pages unless special pricing applies. 

Language of document if non-English. 

Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

Sponsoring organization. 

Contract or grant number. 

Secondary identifying number; may be a conference 
number. 

Conference title, location, and date, if applicable. 
Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"TI" prefix is valid only at OSTI. 

Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

Drop note or explanatory statement. 

Abstract. 

Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Sample Citations 


Report 
en es 2 3 


184947 (DOE/ER/40438-T1) [Development of a hydrogen and 
7 deuterium polarized gas target for application in storage rings]: 


4 Progress report. Haeberli, W. Phys v/collaboration. Wisconsin 
s Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by(12) 
~/ DOE Energy Research. DOE Contract ee ee ee 
io Available from NTIS, PC AO3/MF A0O1 ~~ 
/ OSTI; GPO Dep. (17) 


This paper briefly discusses the Wisconsin test facility for storage 





Cells; results of target tests; the new UH 


Report Analytic 

‘gictew cs icsintceimeicpntlaciaaie ad 

18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
7 like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow 


a 

 Fizicheskij Inst“1988. (in Ruséian). in Experimental and theoretical \!°) 

physics. Collection. Order Number DE89780060. Available from NTIS (41) 

(US Sales Only), PC AO3/MF A01; INIS = 
(18) Kratkie Soobsncheniya po Fizike.; no. 6 

SILVER lONS/energy-level transitions; XENON !ONS/energy-  _ 

level transitions; CORRELATIONS; D STATES; E STATES:;. + =20 


esa 
54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 
pollution in house due to use of various fuels. Luo, Dayu (Chengdu (5) 

(44) Sanitation (China)). Canada Mortgage and Housing Corp.., Ottawa ON i . 
\ (Canada). 1990 \CONF-900724-Vol.1: IndoorAir’90: 5th international \~ 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
- 3 aug 1990). In Indoor air ’90: The fifth international conference on 
indoor air quality and climate. Volume 1: Final report. 786p. Order 
; Number DE90017786. Source: NTIS. 
(19) Air pollution in houses caused by combustion of coal is more 
serious than that by combustion of natural gas and methane (primarily 
by SO, and NO.). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used 


wh \ /, 
‘as 


ep” 


9) 


~ 





The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438-— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 

15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 


progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental! Aspects 

Heaith and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 


Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power 
Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Hea!th and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 
MHD Generators 


EHD Generator: 


> 
no 


Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 
Buildings 
Transportation 
Industrial and Agricultural 
Process 
Municipalities and 
Community 
Systems 
Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

In‘ernal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS - 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidenis 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 20 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


Refer also to citation(s) 23373, 23387, 23388, 23389, 23424, 
23430, 23459 


23343 (CONF-921037—11) Oil agglomeration of coal at a 
moderate shear rate. Milana, G. (Eniricerche SpA, Milan (italy)); 
Vettor, A.; Wheelock, T.D. lowa State Univ. of Science and Tech- 
nology, Ames, IA (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. From 9. annual international Pittsburgh coal conference; 
Pittsburgh, PA (United States); 12-16 Oct 1992. Order Number 
DE94014518. Source: OSTI; NTIS; GPO Dep. 

An aqueous suspension of ultrafine particles of moderately hy- 
drophobic Colchester Seam coal from Illinois was treated with 
heptane or hexadecane in a laboratory mixing unit which produced 
a moderate shear rate. Under these conditions, air had to be 
present to produce compact, nearly spherical agglomerates. In 
addition, considerable heptane or hexadecane had to be used to- 
gether with prolonged agitation Conditions which produced a large 
yield of compact, spherical agglomerates also provided a good 
separation of a mixture of coal and kaolin particles. 


23344 (DOE/PC/90184—-T14) Nuclear magnetic resonance 
studies of granular flows: Technical progress report, January— 
March 1994. Lovelace Insts., Albuquerque, NM (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90184. Order Number 
DE94014542. Source: OSTI; NTIS; GPO Dep. 

The authors have completed additional NMR imaging experi- 
ments for larger mustard seeds with average diameter 2.4 mm and 
poppy seeds having a flat, circular shape with a cusp. Overall flow 
profiles of the larger mustard seeds are quantitatively similar to 
those from smaller mustard seeds reported previously, i.e., the size 
increase by a factor of 1.6 did not affect the flow profiles. Poppy 
seeds, on the other hand, were easy to break when they collided 
and were sheared. Therefore, fines due to breakage formed a small 
core which always persisted in the experiment. For the first time it 
is possible to obtain velocity and diffusion for both constituents in a 
multiphase flow during the segregation process. This will certainly 
lead to a much better understanding of granular flows. 


23345 (DOE/PC/91164—T3) Development of the selective 
hydrophobic coagulation process: Technical progress report 
for the ninth quarter, October 1-December 31, 1993. Yoon, R.H.; 
Luttrell, G.H. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (United States). [1994]. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91164. Order 
Number DE94014527. Source: OSTI; NTIS; GPO Dep. 

A novel technique for selectively coagulating and separating coal 
from dispersed mineral matter has been developed at Virginia 
Tech. The process, known as Selective Hydrophobic Coagulation 
(SHC), has been studied under the sponsorship of the U.S. De- 
partment of Energy since 1986 (Contracts DE-AC22-86PC91221 & 
DE-AC22- 90PC90174). The SHC process differs from oil agglom- 
eration, shear flocculation, polymer flocculation, and electrolytic 
coagulation processes in that it does not require reagents or addi- 
tives to induce the formation of coagula. Often, simple pH control 
is all that is required to (i) induce the coagulation of coal particles, 
and (ii) effectively disperse particles of mineral matter. When the 
coal is superficially oxidized, a small dosage of reagents may be 
used to promote coagulation. During the past quarter, stability cal- 
culations were carried out to develop a better understanding of the 
selective coagulation of fine coal and associated mineral matter. 
The calculations were performed for interactions involving coal, 
silica and clay particles. The analyses suggest that the heterocoag- 
ulation of the edges of clay particles with coal particles controls the 


overall selectivity of the SHC process. In Subtask 3.3, froth 
flotation was explored as a possible technique for recovering hy- 
drophobic coagula. Experimental test data obtained using this 
technique were analyzed using a statistical regression program 
The analyses indicate that froth flotation can be used to success- 
fully recover hydrophobic coagula provided that adequate 
precautions are taken to minimize coagula breakage due to turbu- 
lence. Recommendations include the use of low aeration rates and 
little or no additions of wash water. 


23346 (DOE/PC/91303-T11) Semiconductor electrochem- 
istry of coal pyrite: Technical progress report, January—March 
1994. Osseo-Asare, K.; Wei, Dawei. Pennsylvania State Univ., Uni- 
versity Park, PA (United States). Dept. of Materials Science and 
Engineering. May 1994. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91303. Order Num- 
ber DE94014514. Source: OSTI; NTIS; GPO Dep 

Eletrochemical and photoelectrohemical experiments have been 
conducted with synthetic pyrite particles as microelectrodes. The 
photocurrent collection experiments show that the photocurrent in- 
creases dramatically when the particles of pyrite are irradiated by 
light. It is believed that the increase of the photocurrent results 
from the increase of the electron concentration in the conduction 
band of pyrite under illumination. Polarization experiments show 
that the anodic currents increase under irradiation. This indicates 
that anodic dissolution of pyrite involves a hole transfer pathway. Il- 
lumination increases the concentration of minority carriers (holes), 
thus increasing the anodic dissolution rate. 


23347 (DOE/PC/92208-T6) Engineering development of 
advanced physical fine coal cleaning for premium fuel applica- 
tions: Quarterly technical progress report No. 6, 
January—March 1994. Smit, F.J.; Rowe, R.M.; Anast, K.R.; Jha, 
M.C. AMAX Research and Development Center, Golden, CO 
(United States). 6 May 1994. 149p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92208. 
Order Number DE94014345. Source: OSTI; NTIS; GPO Dep. 

This project is a major step in the Department of Energy’s pro- 
gram to show that ultra-clean coal-water slurry fuel (CWF) can be 
produced from selected coals and that this premium fuel will be a 
cost-effectve replacement for oil and natural gas now fueling some 
of the industrial and utility boilers in the United States as well as 
for advanced combustars currently under development. The re- 
placement of oil and gas with CWF can only be realized if retrofit 
costs are kept to a minimum and retrofit boiler emissions meet 
national goals for clean air. These concerns establish the specifica- 
tions for maximum ash and sulfur levels and combustion properties 
of the CWF. This cost-share contract is a 51-month program which 
started on September 30, 1992. This report discusses the technical 
progress, made during the 6th quarter of the project from January 
1 to March 31, 1994. The project has three major objectives: (1) 
The primary objective is to develop the design base for prototype 
commercial advanced fine coal cleaning facilities capable of pro- 
ducing ultra-clean coals suitable for conversion to coal-water slurry 
fuel for premium fuel applications. The fine coal cleaning technolo- 
gies are advanced column flotation and selective agglomeration. 
(2) A secondary objective is to develop the design base for near- 
term application of these advanced fine coal cleaning technologies 
in new or existing coal preparation plants for efficiently processing 
minus 28-mesh coal fines and converting this to marketable prod- 
ucts in current market economics. (3) A third objective is to 
determine the removal of toxic trace elements from coal by ad- 
vance column flotation and selective agglomeration technologies. 


23348 (DOE/PC/92251-T5) Refining of fossil resin flotation 
concentrates from Western coal: Final fifth quarterly report, 
January 1, 1994—March 31, 1994. Jensen, G.F.; Miller, J.D. Utah 
Univ., Salt Lake City, UT (United States). 7 May 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC22-93PC92251 OSTI 
NTIS; GPO Dep 

Fossil resins occurring in the Wasatch Plateau coal field are 
composed mainly of aliphatic components, partially aromatized 
multi-cyclic terpenoids and a few oxygen functional groups (such 
as —OH and —COOH). The solvent extracted resins show the 
presence of a relatively large number of methyl groups when com- 
pared to the methylene groups, and this indicates the presence of 
extensive tertiary carbon and/or highly branching chains. In con 
trast coal consists primarily of aromatic ring structures, various 
oxygen functional groups (-OH, >C=O, —C—O) and few aliphatic 
chains. The color difference observed among the four resin types 
is explained by the presence of chromophores (aromatized polyter- 
penoid) and also by the presence of finely dispersed coal particle 
inclusions in the resin matrix. The hexane soluble resin fraction 
has few aromatic compounds when compared to the hexane insol- 
uble but toluene soluble resin fraction 


Order Number DE94014528. Source: 


23349 (IS-5105) Basic principles and mechanisms of 
selective oil agglomeration: Fossil energy interim report, Oc- 
tober 1, 1983—September 30, 1992. Wheelock, T.D. Ames Lab., 
lA (United States). [1992]. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE94014237. Source: OSTI; NTIS; GPO Dep. 

Numerous agglomeration tests were conducted with several 
types of low-ash coal and graphite, high grade mineral pyrite, and 
other materials. Relatively pure hydrocarbons, including heptane 
and hexadecane, were used as agglomerants. Access of air to the 
system was controlled. Particle recovery by agglomeration was ob- 
served to depend on a number of system parameters. Among the 
most important parameters are the hydrophobicity of the particles 
and the oil dosage, so that the, recovery of solids per unit of oil 
administered is proportional to the hydrophobicity. The pH and 
ionic strength of the aqueous suspension affect particle recovery in 
different ways depending on the surface properties of the particles. 
On the other hand, the presence of air in the system generally im- 
proves particle recovery. The greatest effect of air was observed in 
a closely related study which showed that air had to be present to 
produce good agglomerates from a moderately hydrophobic coal in 
a mixer producing a lower shear rate. The rate of agglomeration 
was found to be much greater for a strongly hydrophobic coal than 
for a moderately hydrophobic coal, and the rate was observed to 
be proportional to the oil dosage. Also the rate was enhanced by 
the presence of air in the, system. For hydrophobic coals, the rate 
increased with increasing ionic strength of the aqueous medium, 
but it was not affected greatly by pH over a wide range. The sepa- 
ration of coal and pyrite particles by selective agglomeration was 
found to depend on the relative hydrophobicity of the materials, the 
oil dosage, and the properties of the aqueous medium. 
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Refer also to citation(s) 23391, 23467, 23495, 23963, 24033, 
24761, 24845, 24855, 24859, 25058, 25243 


23350 (DOE/MC/24116-3744) Development of an  ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, January 1994— 
March 1994. O'Neal, G.W. Coal Technology Corp., Bristol, VA 
(United States). Apr 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-87MC24116. Order Num- 
ber DE94004118. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to develop an advanced 
continuous mild gasification process and product upgrading pro- 
cesses which will be capable of eventual commercialization. This 
program consists of four tasks. Task 1 is a literature survey of mild 
gasification processes and product upgrading methods and also a 
market assessment for mild gasification products. Based on the lit- 
erature survey, a mild gasification process and char upgrading 
method will be identified for further development. Task 2 is a bench- 
scale investigation of mild gasification to generate data for a larger 
scale reactor. Task 3 is a bench-scale study of char upgrading to 
value added products. Task 4 is being implemented by building 
and operating a 1000-pound per hour demonstration facility. Task 4 


also includes a technical and economic evaluation based on the 
performance of the mild gasification demonstration facility. 


23351 (DOE/MC/25038-3819) Sampling and analyses re- 
port for the September 1989 postburn sampling at the RM1 
UCG Site, Hanna, Wyoming. Crader, S.E. Western Research 
Inst., Laramie, WY (United States); Gas Research Inst., Chicago, 
IL (United States). Sep 1989. 68p. Sponsored by USDOE, Wash- 
ington, DC (United States);Gas Research Inst., Chicago, IL (United 
States). DOE Contract FG21-88MC25038 ; FC21-86MC11076. Or- 
der Number DE94015302. Source: OSTI; NTIS; GPO Dep. 

Between September 14, 1989 and September 19, 1989, Western 
Research Institute (WRI) completed the third quarterly Rocky 
Mountain 1 (RM1) groundwater monitoring for the year 1989. This 
quarterly sample outing represents the first sampling since the 
completion of the second RM1 groundwater restoration in August 
1989. Background material and the sampling and analytical proce- 
dures associated with this task are described in the Rocky 
Mountain 1 Postburn Groundwater Monitoring Quality Assurance 
Plan, prepared by Western Research Institute for the Gas Re- 
search Institute and the US Department of Energy. 


23352 (DOE/MC/26288-3788) Sonic enhanced ash agglom- 
eration and sulfur capture: Nineteenth quarterly technical 
progress report, January 3, 1994—March 27, 1994. Manufactur- 
ing and Technology Conversion International, Inc., Columbia, MD 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-89MC26288. (MTCI- 
10038-19). Order Number DE94015303. Source: OSTI; NTIS; 
GPO Dep. 

A major concern with the utilization of coal in directly fired gas 
turbines is the control of particulate emissions and reduction of sul- 
fur dioxide, and alkali vapor from combustion of coal, up-stream of 
the gas turbine. Much research and development has been spon- 
sored on methods for particulate emissions control and the direct 
injection of calcium-based sorbents to reduce SO, emission levels. 
The results of this research and development indicate that both 
acoustic agglomeration of particulates and direct injection of sor- 
bents have the potential to become a significant emissions control 
strategy. The Sonic Enhanced Ash Agglomeration and Sulfur Cap- 
ture program focuses upon the application of an MTCI proprietary 
invention (Patent No. 5,197,399) for simultaneously enhancing sul- 
fur capture and particulate agglomeration of the combustor effluent. 
This application can be adapted as either a “hot flue gas cleanup” 
subsystem for the current concepts for combustor islands or as an 
alternative primary pulse combustor island in which slagging, sulfur 
capture, particulate agglomeration and control, and alkali gettering 
as well as NO, control processes become an integral part of the 
pulse combustion process. The goal of the program is to support 
the DOE mission in developing coal-fired combustion gas turbines. 
In particular, the MTCl proprietary process for bimodai ash agglom- 


eration and simultaneous sulfur capture will be evaluated and 
developed. 


23353 (DOE/MC/26366-3768) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report 19, January-March, 1994. Harrison, D.P. 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering. Apr 1994. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE94014172. Source: OSTI; NTIS; GPO Dep. 

This research project is investigating the technical feasibility of a 
high-temperature, high-pressure (HTHP) process for the bulk sepa- 
ration of CO, from coal-derived gas. Indirect evidence which 
suggested that the water-gas shift reaction occurred simultaneously 
with CO. removal was found. Occurrence of the simultaneous re- 
actions created the possibility of a direct one-step process for the 
manufacture of hydrogen from coal-gas while at the same time 
separating a concentrated stream of CO2. Previous quarterly re- 
ports have described the design, construction, and commissioning 
of the fixed-bed reactor, development of analytical procedures, and 
results of a number of tests using dolomite sorbent precursor. Dur- 
ing the current quarter, additional tests were carried out to study 
the effects of calcination gas composition, temperature, and space 
velocity using the standard dolomite sorbents. Alternate sorbents 
were tested to provide direct comparison of dolomite and limestone 





2 ERA Vol. 19, No. 9 





performance. Tests were performed using an empty reactor and re- 
actor packed with commercial shift catalyst to learn more of the 
characteristics of the shift reaction in the absence of carbonation 
Toward the end of the quarter, emphasis changed to sorbent dura- 
bility and a number of multicycle tests were completed 


23354 (DOE/MC/27259-3797) Moving granular-bed filter 
development program: Topical report. Newby, R.A.; Yang, W.C.. 
Smeltzer, E.E.; Lippert, T.E. Westinghouse Electric Corp., Pitts- 
burgh, PA (United States). Science and Technology Center. Apr 
1994. 251p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-91MC27259. Order Number 
DE94004149. Source: OSTI; NTIS; GPO Dep. 

Advanced, coal-based, power plants, such as IGCC and 
Advanced-PFBC, are currently nearing commercial demonstration. 
These power plant technologies require hot gas filtration as part of 
their gas cleaning trains. Ceramic barrier filters are the major filter 
candidates being developed for these hot gas cleaning applica- 
tions. While ceramic barrier filters achieve high levels of particle 
removal, concerns exist for their reliability and operability in these 
applications. An alternative hot gas filtration technology is the mov- 
ing granular bed filter. An advanced, moving granular bed filter has 
been conceived, and early development activities performed by the 
Westinghouse Electric Corporation, Science and Technology Cen- 
ter. This document reports on the Base Contract tasks performed 
to resolve the barrier technical issues for this technology. The con- 
cept, the Standleg Moving Granular Bed Filter (SMGBF) has a 
concurrent downward, gas and bed media flow configuration that 
results in simplified features and improved scaleup feasibility com- 
pared to alternative designs. Two modes of bed media operation 
were assessed in the program: once-through using pelletized 
power plant waste as bed media, and recycle of bed media via 
standieg and pneumatic transport techniques. Cold Model testing; 
high-temperature, high-pressure testing; and pelletization testing 
using advanced power plant wastes, have been conducted in the 
program. A commercial, economic assessment of the SMGBF 


technology was performed for |GCC and Advanced-PFBC applica- 
tions. The evaluation shows that the barrier technical issues can 
be resolved, and that the technology is potentially competitive with 
ceramic barrier filters. 


23355 (DOE/MC/27391-3751) Scale-up of mild gasification 
to a process development unit: Quarterly report, August— 
November 1993. Campbell, J.A.L.; Carty, R.H.; Foster, H. 
Kerr-McGee Coal Corp., Oklahoma City, OK (United States). Mar 
1994. 5p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract FC21-92MC27391. Order Number DE94004125. 
Source: OSTI; NTIS; GPO Dep 

The overall objective of this project is to develop the IGT Mild- 
Gasification (MILDGAS) process for near-term commercialization. 
The specific objectives of the program are to: design, construct 
and operate a 24-tons/day adiabatic process development unit 
(PDU) to obtain process performance data suitable for further de- 
sign scaleup; obtain large batches of coal-derived co-products for 
industrial evaluation; prepare a detailed design of a demonstration 
unit; and develop technical and economic plans for commercializa- 
tion of the MILDGAS process. The MILDGAS process is a 
continuous closed system for producing liquid and solid (char) co- 
products at mild operating conditions up to 50 psig and 1300 F. 
The 1 torvhr PDU facility that is to be constructed is comprised of 
a 2.5-ft ID adiabatic gasifier for the production of gases, coal liq- 
uids, and char; a thermal cracker for upgrading of the coal liquids; 
a three-stage condensation train to condense and store the liquid 
products; and coal feeding and char handling equipment. The facil- 
ity will also incorporate support equipment for environmentally 
acceptable disposal of process waste. This quarter, the authors 
completed preparation of the draft of the permitting documentation 
that will be required by the Illinois EPA for the permit to construct 
the PDU. SIUC'’s comments are currently being incorporated into 
the version of the permitting document that will be submitted to the 
Illinois EPA. The Environmental Assessment (EA) was prepared by 
DOE and submitted in September, 1993 to the State of Illinois and 
the Crab Orchard Wildlife Refuge for comments. Neither organiza- 
tion found any issue with the EA that would prevent construction of 
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the PDU at the proposed site. They did submit comments which 
are being taken into consideration in revising the EA 


23356 (DOE/MC/27391-3752) Scale-up of mild gasification 
to a process development unit: Quarterly report, February— 
May 1993. Campbell, J.A.L.; Carty, R.H.; Foster, H. Kerr-McGee 
Coal Corp., Oklahoma City, OK (United States). Mar 1994. 5p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC27391. Order Number DE94004126. Source: 
OSTI; NTIS: GPO Dep 

The overall objective of this project is to develop the IGT Mild- 
Gasification (MILDGAS) process for near-term commercialization. 
The specific objectives of the program are to: design, construct, 
and operate a 24-tons/day adiabatic process development unit 
(PDU) to obtain process performance data suitable for further de- 
sign scaleup; obtain large batches of coal-derived co-products for 
industrial evaluation; prepare a detailed design of a demonstration 
unit; and develop technical and economic plans for commercializa- 
tion of the MILDGAS Process. The MILDGAS process is a 
continuous closed system for producing liquid and solid (char) co- 
products at mild operating conditions up to 50 psig and 1300 F. It 
is capable of processing a wide range of both eastern caking and 
western noncaking coals. The 1 ton/hr PDU facility that is to be 
constructed is comprised of a 2.5-ft ID adiabatic gasifier for the 
production of gases, coal liquids, and char; a thermal cracker for 
upgrading of the coal liquids; a three-stage condensation train to 
condense and store the liquid; a three-stage condensation train to 
condense and store the liquid products; and coal feeding and char 
handling equipment. The facility will also incorporate support equip- 
ment for environmentally acceptable disposal of process waste. 
This quarter the authors continued to assist DOE in the preparation 
of the Environmental Assessment documentation for the NEPA ap- 
plication. Also this quarter, they obtain permission from DOE to 
pursue the permitting needed to construct the PDU and they have 
started the preparation of the application document for the Illinois 
EPA Air Emissions permit 


23357 (DOE/MC/27391-3753) Scale-up of mild gasification 
to a process development unit: Quarterly report, May—August 
1993. Campbell, J.A.L.; Carty, R.H.; Foster, H. Kerr-McGee Coal 
Corp., Oklahoma City, OK (United States). Mar 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC27391. Order Number DE94004127. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this project is to develop the IGT Mild- 
Gasification (MILDGAS) process for near-term commercialization. 
The specific objectives of the program are to: design, construct, 
and operate a 24-tons/day adiabatic process development unit 
(PDU) to obtain process performance data suitable for further de- 
sign scaleup; obtain large batches of coal-derived co-products for 
industrial evaluation; prepare a detailed design of a demonstration 
unit: and develop technical and economic plans for commercializa- 
tion of the MILDGAS process. The MILDGAS process is a 
continuous closed system for producing liquid and solid (char) co- 
products at mild operating conditions up to 50 psig and 1300 F. It 
is capable of processing a wide range of both eastern caking and 
western noncaking coals. The 1 torn/hr PDU facility that is to be 
constructed is comprised of a 2.5-ft ID adiabatic gasifier for the 
production of gases, coal liquids, and char; a thermal cracker for 
upgrading of the coal liquids; a three-stage condensation train to 
condense and store the liquid products; and coal feeding and char 
handling equipment. The facility will also incorporate support equip- 
ment for environmentally acceptable disposal of process waste. 
This quarter, the authors completed preparation of the draft of the 
permitting documentation that will be required by the Illinois EPA 
for the permit to construct the PDU and it is planned to submit it to 
the State of Illinois early in the next quarter. Also this quarter, a 
presentation of the project aims and status were presented during 
a site visit on August 11, 1993 by DOE personne! and Robert 
Kripowicz, the Staff Assistant, Subcommittee on the Interior, of the 
US House Committee on Appropriations. 


23358 (DOE/MT/S83005—2) Simultaneous removal of H2S 
and NH, in coal gasification processes: [Quarterly report], 
January 1, 1994—-March 31, 1994. Jothimurugesan, K.; Adeyiga, 
A.A.; Gangwal, S.K. Hampton Univ., VA (United States). Dept. of 
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Engineering. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93MT93005. Order Number 
DE94013942. Source: OSTI; NTIS; GPO Dep 

The mixed metal-oxide sorbent (Zinc Titanate) was prepared by 
the coprecipitation method in order to generate as high a surface 
area as possible. In order to investigate the effect of calcination 
temperature, four zinc titanates were calcined at 500, 600, 700 and 
800°C. The surface area variations with temperature is shown in 
Figure 1. As the calcination temperature increases from 500 to 
800°C, the surface area decreases from 102 to 2.8 m*/g. In order 
to further increase the surface area of the zinc titanate, stabilizer 
was added during the coprecipitation step, and then it was calcined 
at 700 and 800°C. The results are summarized in Table 1. As 
seen from the table the surface area was increased by 3 fold by 
the addtion of stabilizer. The TGA reactivity of these sorbents 
(HART-5 & HART-7) was measured in simulated Texaco gas (with 
about 1% H2S) at 550°C (Figure 2) using the RTI, TGA facilities. 
Each TGA consisted of a 550° C sulfidation, 650°C regeneration 
with 2% Oo, 18% H»oO, balance No, followed by a second sulfida- 
tion. As seen from Figure 2, the HART-7 sample (with stabilizer) 
showed excellent reactivity and the reactivity can be correlate with 
surface area. The ammonia decomposition catalyst will be added 
to zinc-titanium oxide by impregnatior technique. After the impreg- 
nation, the material will be dried at 110° C(230°F), followed by 
calcination in air at 800°C (1472°F) for 0.5 hours. 


23359 (DOE/PC/89658-T7) Innovative coke oven gas 
cleaning system for retrofit applications: Volume 1, Public de- 
sign report. Bethlehem Steel Corp., PA (United States); 
Davy/Still-Otto, Pittsburgh, PA (United States). 24 May 1994. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-90PC89658. Order Number DE94014360. Source: 
OSTI; NTIS; GPO Dep 

This Public Design Report provides, in a single document, avail- 
able nonproprietary design -information for the “Innovative Coke 
Oven Gas Cleaning System for Retrofit Applications” Demonstra- 
tion Project at Bethlehem Steel Corporation’s Sparrows Point, 
Maryland coke oven by-product facilities. This project demon- 
strates, for the first time in the United States, the feasibility of 
integrating four commercially available technologies (processes) for 
cleaning coke oven gas. The four technologies are: Secondary 
Gas Cooling, Hydrogen Sulfide and Ammonia Removal, Hydrogen 
Sulfide and Ammonia Recovery, and Ammonia Destruction and 
Sulfur Recovery. In addition to the design aspects, the history of 
the project and the role of the US Department of, Energy are briefly 
discussed. Actual plant capital and projected operating costs are 
also presented. An overview of the integration (retrofit) of the pro- 
cesses into the existing plant is presented and is followed by 
detailed non-proprietary descriptions of the four technologies and 
their overall effect on reducing the emissions of ammonia, sulfur, 
and other pollutants from coke oven gas. Narrative process de- 
scriptions, simplified process flow diagrams, input/output stream 
data, operating conditions, catalyst and chemical requirements, 
and utility requirements are given for each unit. Plant startup provi- 
sions, environmental considerations and contro! monitoring, and 
safety considerations are also addressed for each process. 


23360 (DOE/PC/89658-T8-Vol.1) Innovative coke oven gas 
cleaning system for retrofit applications. Environmental Moni- 
toring program. Volume 1 - sampling progrom report: Baseline 
Sampling Program report. Stuart, L.M. Bethlehem Steel Corp., 
PA (United States). 27 May 1994. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89658. 
Order Number DE94014524. Source: OSTI; NTIS; GPO Dep. 
Bethlehem Stee! Corporation (BSC), in conjunction with the De- 
partment of Energy (DOE) is conducting a Clean Coal Technology 
(CCT) project at its Sparrows Point, Maryland Coke Oven Plant. 
This innovative coke oven gas cleaning system combines several 
existing technologies into an integrated system for removing impu- 
rities from Coke Oven Gas (COG) to make it an acceptable fuel. 
DOE provided cost-sharing under a Cooperative Agreement with 
BSC. This Cooperative Agreement requires BSC to develop and 
conduct and Environmental Monitoring Plan for the Clean Coal 
Technology project and to report the status of the EMP on a quar- 
terly basis. It also requires the preparation of a final report on the 
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results of the Baseline Compliance and Supplemental Sampling 
Programs that are part of the EMP and which were conducted prior 
to the startup of the innovative coke oven gas cleaning system. 
This report is the Baseline Sampling Program report. 


23361 (DOE/PC/89658-T8-Vol.2) Innovative coke oven gas 
cleaning system for retrofit applications: Environmental Moni- 
toring Program: Baseline sampling program report: Volume 2, 
Appendix sections 1-7. Stuart, L.M. Bethlehem Steel Corp., PA 
(United States). 27 May 1994. 262p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-90PC89658. Order 
Number DE94014525. Source: OSTI; NTIS; GPO Dep. 

This report contains no text. It consist entirely of results monitor- 
ing stack opacity, benzene surveys, chemical effluent in 
wastewater, etc 


23362 (DOE/PC/89658-T8-Vol.3) Innovative coke oven gas 
cleaning system for retrofit applications: Environmental Moni- 
toring Program: Volume 3, Appendix sections 8-14: Baseline 
Sampling Program report. Stuart, L.M. Bethlehem Steel Corp., 
PA (United States). 27 May 1994. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89658. 
Order Number DE94014526. Source: OSTI; NTIS; GPO Dep. 

This report contains no text. It consists entirely of numerical 
data: Coke oven wastewater treatment performance; Ammonia still 
effluents to equalization tank; Stack gas analysis of coke oven bat- 
teries; CoaL consumption; Coke production; Supplemental OSHA 
employee exposure monitoring(hydrocarbons,ammonia, hydrogen 
sulfide); operating data; chemical products and coke oven gas pro- 
duction. 


23363 (DOE/PC/89664—-T8) Advanced Coal Conversion Pro- 
cess Demonstration: Technical progress report, January 1, 
1993—March 31, 1993. Power Environmental Services, Inc., Butte, 
MT (United States); Rosebud Syncoal Partnership, Colstrip, MT 
(United States). Mar 1994. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89664. Order 
Number DE94014348. Source: OSTI; NTIS; GPO Dep. 

This report describes the technical progress made on the Ad- 
vanced Coal Conversion Process (ACCP) Demonstration Project 
from January 1, 1993, through May 31, 1993. The ACCP Demon- 
stration Project is a US DOE Clean Coal Technology Project. This 
project demonstrates an advanced thermal coal drying process 
coupled with physical cleaning techniques that are designed to up- 
grade high-moisture, low-rank coals to a high-quality, low-sulfur 
fuel registered as the SynCoal® process. The coal is processed 
through three stages of vibrating fluidized bed reactors that remove 
chemically bound water, carboxyl groups, and volatile sulfur com- 
pounds. After drying, the coal is put through a deep-bed stratifier 
cleaning process to separate the pyrite-rich ash from the coal. 


23364 (DOE/PC/89664—T9) Advanced Coal Conversion Pro- 
cess Demonstration: Technical progress report, April 1, 
1993—June 30, 1993. Power Environmental Services, Inc., Butte, 
MT (United States); Rosebud Syncoal Partnership, Colstrip, MT 
(United States). Mar 1994. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89664. Order 
Number DE94014349. Source: OSTI; NTIS; GPO Dep. 

This report describes the technical progress made on the Ad- 
vanced Coal Conversion Process (ACCP) Demonstration Project 
from April 1, 1993, through June 30, 1993. The ACCP Demonstra- 
tion Project is a US DOE Clean Coal Technology Project. This 
project demonstrates an advanced thermal coal drying process 
coupled with physical cleaning techniques that are designed to up- 
grade high-moisture, low-rank coals to a high-quality, low-sulfur 
fuel registered as the SynCoal® process. The coal is processed 
through three stages of vibrating fluidized bed reactors that remove 
chemically bound water, carboxyl groups, and volatile sulfur com- 
pounds. After drying, the coal is put through a deep-bed stratifier 
cleaning process to separate the pyrite-rich ash from the coal. 


23365 (DOE/PC/88664-T10) Advanced Coal Conversion 
Process Demonstration: Technical progress report, July 1, 
1993-September 30, 1993. Power Environmental Services, Inc., 
Butte, MT (United States); Rosebud Syncoal Partnership, Colstrip, 





MT (United States). Mar 1994. 37p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-90PC89664. Order 
Number DE94014350. Source: OSTI; NTIS; GPO Dep. 

This report describes the technical progress made on the Ad- 
vanced Coal Conversion Process (ACCP) Demonstration Project 
from July 1, 1993, through September 30, 1993. The ACCP 
Demonstration Project is a US DOE Clean Coal Technology 
Project. This project demonstrates an advanced thermal coal dry- 
ing process coupled with physical cleaning techniques that are 
designed to upgrade high-moisture, low-rank coals to a high- 
quality, low-sulfur fuel registered as the SynCoal® process. The 
coal is processed through three stages of vibrating fluidized bed 
reactors that remove chemically bound water, carboxyl groups, and 
volatile sulfur compounds. After drying, the coal is put through a 
deep-bed stratifier cleaning process to separate the pyrite-rich ash 
from the coal. 


23366 (DOE/PC/89883-85) Coal liquefaction process 
streams characterization and evaluation: High performance 
liquid chromatography (HPLC) of coal liquefaction process 
streams using normal-phase separation with uv diode array 
detection. Clifford, D.J. (Pennsylvania State Univ., University Park, 
PA (United States). Dept. of Materials Science and Engineering); 
McKinney, D.E.; Hou, Lei; Hatcher, P.G. Consolidation Coal Co., 
Library, PA (United States). Research and Development Dept; 
Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering. Jan 1994. 77p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89883. Order Number DE94010269. Source: OSTI; 
NTIS; GPO Dep 

This study demonstrated the considerable potential of using two- 
dimensional, high performance liquid chromatography (HPLC) with 
normal-phase separation and ultraviolet (UV) diode array detection 
for the examination of filtered process liquids and the 850°F- dis- 
tillate materials derived from direct coal liquefaction process 
streams. A commercially available HPLC column (Hypersil Green 
PAH-2) provided excellent separation of the complex mixture of 
polynuclear aromatic hydrocarbons (PAHs) found in coal-derived 
process streams process. Some characteristics of the samples 
delineated by separation ould be attributed to processing parame- 
ters. Mass recovery of the process derived samples was low (5-50 
wt %). Penn State believes, however, that, improved recovery can 
be achieved. High resolution mass spectrometry and gas chro- 
matography/mass spectrometry (GC/MS) also were used in this 
study to characterize the samples and the HPLC fractions. The 
GC/MS technique was used to preliminarily examine the GC- 
elutable portion of the samples. The GC/MS data were compared 
with the data from the HPLC technique. The use of an ultraviolet 
detector in the HPLC work precludes detecting the aliphatic portion 
of the sample. The GC/MS allowed for identification and quantifica- 
tion of that portion of the samples. Further development of the 2-D 
HPLC analytical method as a process development tool appears 
justified based on the results of this project. 


23367 (DOE/PC/89883-92) Coal liquefaction process 
streams characterization and evaluation: Analysis of coal- 
derived synthetic crude from HRI CTSL Run CC-15 and HRI 
Run CMSL-2. Sturm, G.P. Jr. (National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States)); Kim, J.; Shay, J. 
Consolidation Coal Co., Library, PA (United States). Research and 
Development Dept.; National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Jan 1994. 101p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-89PC89883. Order Number DE94010689. Source: OSTI; 
NTIS; GPO Dep. 

Under subcontract from CONSOL Inc. (US DOE Contract No. 
DE-AC22-89PC89883), IIT Research Institute, National Institute for 
Petroleum and Energy Research applied a suite of petroleum 
inspection tests to two direct coal liquefactions net product oils pro- 
duced in two direct coal liquefaction processing runs. Two technical 
reports, authored by NIPER, are presented here. The following as- 
sessment briefly describes the two coal liquefaction runs and 
highlights the major findings of the project. It generally is con- 
cluded that the methods used in these studies can help define the 
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value of liquefaction products and the requirements for further pro- 
cessing. The application of these methods adds substantially to our 
understanding of the coal liquefaction process and the chemistry of 
coal-derived materials. These results will be incorporated by CON- 
SOL into a general overview of the application of novel analytical 
techniques to coal-derived materials at the conclusion of this con- 
tract 


23368 (DOE/PC/90053-T7) Liquefaction of coals using 
ultra-fine particle, unsupported catalysts: In situ particle gen- 
eration by rapid expansion of supercritical fluid solutions: 
Final technical report. Textron, Inc., Everett, MA (United States). 
Textron Defense Systems. May 1994. 80p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90053 
Order Number DE94014361. Source: OSTI; NTIS; GPO Dep 

The research conducted by Textron Defense Systems (TDS) rep- 
resents a potential new and innovative concept for dispersed coal 
liquefaction. The technical approach is generation of ultra-fine cata- 
lyst particles from supercritical solutions by rapid expansion of 
either catalyst only, or mixtures of catalyst and coal material in 
supersaturated solvents. The process of rapid expansion of super- 
critical fluid solutions was developed at Battelle’s Pacific Northwest 
Laboratories for the intended purpose of providing a new analytical 
technique for characterizing supercritical fluids. The concept form- 
ing the basis of this research is that ultra-fine particles can be 
generated from supercritical solutions by rapid expansion of either 
catalyst or catalyst/coal-material mixtures in supersaturated sol- 
vents, such as carbon dioxide or water. The focal point of this 
technique is the rapid transfer of low vapor pressure solute (i.e., 
catalyst), dissolved in the supercritical fluid solvent, to the gas 
phase as the solution is expanded through an orifice. The expan- 
sion process is characterized by highly nonequilibrium conditions 
which cause the solute to undergo extremely rapid supersaturation 
with respect to the solvent, leading to nucleation and particle 
growth resulting in nanometer size catalyst particles. A supercritical 
expansion system was designed and built by TDS at their Haverhill 
facility. 


23369 


(DOE/PC/90056-T14) Technology development for 
iron Fischer-Tropsch catalysts: Quarterly technical progress 
report for period ending December 1993. O’Brien, R.J.; Xu, 
Liguang; Bi, Xiangxin; Eklund, P.; Davis, B.H. Kentucky Univ., Lex- 
ington, KY (United States). Center for Applied Energy Research. 
[1993]. 18p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC22-91PC90056. 
DE94014338. Source: OSTI; NTIS; GPO Dep 

Conversion data as a function of time of synthesis for the two 
catalysts are shown in Figures 2 and 3. In general the precipitated 
catalyst is more active than the iron carbide catalyst with syn-gas 
conversions starting at 80% as compared to 50% for the latter; 
however, both catalysts deactivated with increasing reaction time 
A comparison of the Co, C3 and Cy, olefin selectivities at 26% CO 
conversion (precipitated catalyst-336 hr of synthesis, iron carbide 
catalyst-122 hr of synthesis) are shown in Figure 4. Surprisingly 
the precipitated catalyst had a higher olefin content than the iron 
carbide catalyst. It has been reported that a similar iron carbide 
catalyst has higher selectivity for the production of olefins than a 
“conventionally prepared” Fe/Co catalyst. The discrepancy may be 
due in part to comparing the olefin selectivity of the two catalysts 
at different conversions. Their “conventional catalyst” had a Co—C, 
olefin content of 37% at 72% conversion compared to 86% olefin 
at 55% conversion for the iron carbide catalyst. In general the 
olefin selectivity of a catalyst is highest at low conversions. The 
iron carbide catalyst of this study produces more hydrocarbons 
than the precipitated catalyst; furthermore, it produces a higher 
fraction of C3 + (86% vs. 84%) and Cs+ (67% vs. 61%) hydrocar- 
bons (Figure 5). Correspondingly, the iron carbide catalyst 
produces less methane and ethane than the precipitated catalyst 
(Figure 6). These hydrocarbon and Cs+ selectivities are similar to 
those reported earlier. 


Order Number 


23370 (DOE/PC/90289-T7) Mild coal pretreatment to im- 
prove liquefaction reactivity: Final technical report, September 
1990—February 1994. Miller, R.L.; Shams, K.G. Colorado School 
of Mines, Golden, CO (United States). Dept. of Chemical Engineer- 
ing and Petroleum Refining. [1994]. 321p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG22-90PC90289. 
Order Number DE94014510. Source: OSTI; NTIS; GPO Dep 

Recent research efforts in direct coal liquefaction are focused on 
lowering the level of reaction severity, identification and determina- 
tion of the causes of retrogressive reactions, and improving the 
economics of the process. Ambient pretreatment of coals using 
methanol and a trace amount of hydrochloric acid was extensively 
studied in connection with low severity coal liquefaction. Ambient 
pretreatment of eight Argonne coals using methanol/HCl! improved 
THF-soluble conversions 24.5 wt % (maf basis) for Wyodak subbi- 
tuminous coal and 28.4 wt % for Beulah-Zap lignite with an 
average increase of 14.9 wt % for the eight Argonne coals at 623 
K (350°C) reaction temperature and 30 minutes reaction time. Op- 
timal pretreatment conditions were determined using Wyodak and 
Illinois No. 6 coals. Acid concentration was the most important pre- 
treatment variable studied; liquefaction reactivity increased with 
increasing acid concentration up to 2 vol %. The FTIR spectra of 
treated and untreated Wyodak coal samples demonstrated forma- 
tion of carboxylic functional groups during pretreatment, a result of 
divalent (Ca, Mg) cationic bridge destruction. The extent of lique- 
faction reactivity directly correlated with the amount of calcium 
removed during pretreatment, and results from calcium “addback” 
experiments supported the observation that calcium adversely af- 
fected coal reactivity at low severity reaction conditions. Model 
compound studies using benzyl phenyl ether demonstrated that 
calcium cations catalyzed retrogressive reactions, inhibited hydro- 
genation reactions at low severity reaction conditions, and were 
more active at higher reaction temperatures. Based on kinetic data, 
mechanisms for hydrogenation-based inhibition and base-catalyzed 
retrogressive reactions are proposed. The base-catalyzed retro- 
gressive reactions are shown to occur via a hydrogen abstraction 
mechanism where hydrogenation inhibition reactions are shown to 
take place via a surface quenching mechanism 


23371 (DOE/PC/91033-T10) Highly dispresed catalysts for 
coal liquefaction: Quarterly report No. 10. November 23, 1993— 
February 22, 1994. Hirschon, A.S.; Wilson, R.B. SRI International, 


Menlo Park, CA (United States). 15 Apr 1994. 10p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91039. Order Number DE94014550. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this project are to study the effect of pretreat- 
ment methods on the two-stage liquefaction process. In particular, 
the effects of dispersed catalysts and carbon monoxide atmo- 
spheres on a coal liquefaction process. The project is divided into 
three technical tasks. Task 1 and 2 deal with the analyses and liq- 
uefaction experiments, respectively, whereas Task 3 deals with the 
economic impact of utilizing the pretreatment methods. This quarter 


the authors concentrated on Tasks 1 and 2, which are summarized 
below. 


23372 (DOE/PC/91040-37) Advanced direct liquefaction 
concepts for PETC generic units: Quarterly technical progress 
report, October 1993-December 1993. Kentucky Univ., Lexing- 
ton, KY (United States). Center for Applied Energy Research; 
Sandia National Labs., Albuquerque, NM (United States); CON- 
SOL, Inc., Library, PA (United States); LDP Associates (United 
States). Feb 1994. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91040. Order Number 
DE94014364. Source: OSTI; NTIS; GPO Dep 

Several promising leads that have developed during the course 
of this program are being evaluated in this phase of the study. 
These have been selected from those that can be economically 
evaluated within the time constraints of the program schedule. A 
detailed plan for evaluating these approaches was formulated. The 
individual steps that will be evaluated are: (1) Dewaxing of the dis- 
tillate recycle solvent stream treating either 25% or 100% of the 
stream. (2) Hydrotreating the dewaxed distillate streams in a down- 
flow fixed bed reactor. (3) Agglomerating the coal using both the 
25% and 100% dewaxed-hydrotreated distillate streams. (4) Lique- 
fying the as-received coal and the agglomerated coals using two 
different Mo-promoted hematite particulate catalysts. (5) Liquefying 
two different Mo-Fe impregnated coals. (6) Liquefying the two 
off-agglomerated, Mo-Fe impregnated coals. The effect of the pres- 
ence of molybdenum in the 1050°F* will be determined by making 
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comparisons in both Mo-containing and Mo-free full range V-131B 
process solvent. The solvents that will be used in this study are the 
full-range reconstituted Mo-containing V-131B from Run 262E and 
a Mo-free V-131B made up of 1050°F* bottoms from Run 258K 
V-131B and V-1074 distillate from Run 262E. The series of experi- 
ments are described and a chart has been prepared summarizing 
this series of runs. The plan requires significant exchange of sam- 
ples between the different participants in the program with the 
schedule timed for providing the data for economic evaluation 
within the next quarterly reporting period. 


23373 (DOE/PC/91043-T10) An investigation of the role of 
water on retrograde/condensation reactions and enhanced liq- 
uefaction yields: Quarterly progress report, January 1, 
1994-March 31, 1994. Miknis, F.P.; Netzel, D.A. Western 
Research Inst., Laramie, WY (United States). Apr 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91043. Order Number DE94014549. Source: OSTI; 
NTIS; GPO Dep. 

The results of coal swelling measurements using 1,4-dioxane as 
the swelling reagent for premoisturized coals (raw) and coal dried 
thermally, chemically, and with microwave radiation are presented. 
An increase in the swelling ratio relative to raw coal indicates a de- 
crease in the amount of cross-linking in the coal. Conversely, a 
decrease in the ratio indicates an increase in cross-linking. The ex- 
tent of cross-linking (as measured by 1,4-dioxane) for Texas, Black 
Thunder, and Eagle Butte Coals are about the same. Illinois #6 
coal appears to have less cross-linking relative to the other three 
coals. These results are expected on the basis of coal rank. The 
increase in cross linking is most pronounced for coals dried ther- 
mally and with microwave radiation. A decrease in the swelling 
ratios for all four coals suggests that cross-linking had occurred 
possibly due to partial devolatilization process. However, low tem- 
perature, chemical dehydration of the coals causes only a small or 
no change in the internal structure for Texas and Illinois #6 coals 
whereas a significant decrease in the cross-linking structure for the 
Black Thunder and Eagle Butte coals is observed. It is possible 
that the solvent (CH3OH) and products resulting from the chemical 
dehydrating (acetone and methanol) occupy the surface sites that 
water had before the reaction and thus preventing cross-linking to 
occur. These reagents can also promote swelling of coals and may 
account for some of the decrease in the cross-linking of the coal 
structure observed for the chemically dried coals. 


23374 (DOE/PC/91050-T7) Advanced direct coal liquefac- 
tion concepts: Quarterly report, January 1, 1994—-March 31, 
1994. Berger, D.J. (Canadian Energy Development, Inc., Edmon- 
ton, AB (Canada)); Parker, R.J.; Simpson, P.L. Canadian Energy 
Development, Inc., Edmonton, AB (Canada); Alberta Research 
Council, Edmonton, AB (Canada). [1994]. 100p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91050. Order Number DE94014346. Source: OSTI; NTIS; 
GPO Dep. 

A detailed evaluation of the bench unit data on Black Thunder 
feedstocks was completed. The results show that in a once- 
through operation using counterflow, reactor technology coal 
conversions in excess of 90% could be obtained, giving distillable 
oil yields in the range 60-65 wt % on MAF coal. The remaining 
non-distillable oil fraction which represents 20-25 wt % on MAF 
coal is a source of additional distillable oil in further processing, for 
example, bottoms recycle operation. C;-Cz gas yields were gener- 
ally in the order of 6-8 wt %. In autoclave studies, Illinois No. 6 
coal was found to be much less reactive than Black Thunder coal, 
and did not respond well to solubilization with carbon monoxide/ 
steam. Process severity was, therefore, increased for bench unit 
operations on Illinois No. 6 coal, and work has concentrated on the 
use of hydrogen rather than carbon monoxide for solubilization. 
Preliminary coking studies on the resid from bench unit runs on 
Black Thunder coal were also carried out. Distillabie liquid yields of 
55-60 wt % were obtained. The technical and economic study to 
be carried out by Kilborn Engineering Company has been initiated. 


23375 (DOE/PC/91055-T7) The role of the resid solvent in 
coprocessing with finely divided catalysts: Quarterly report, 
January-March 1994. Curtis, C.W. Auburn Univ., AL (United 
States). Dept. of Chemical Engineering. [1994]. 22p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91055. Order Number DE94014540. Source: OSTI; NTIS; 
GPO Dep. 

The research reported in this progress report describes the con- 
tinuation of coal-resid coprocessing reactions which were begun 
last quarter (October to December 1993). During, last quarter, 
Maya and FHC-623 resid were evaluated as whole resids and as 
the hexane soluble fraction in noncatalytic and catalytic reactions 
at 400°C. During this current quarter, reactions were performed us- 
ing Pittsburgh No. 8 bituminous coal and several different solvents 
including Maya and FHC-623 resids. In order to evaluate the role 
of the different components in resids, the resids were separated 
into hexane soluble materials and hexane insoluble materials. The 
hexane solubles, which should contain the naphthene present in 
the resid, and the untreated whole resids were reacted with coai at 
the same liquefaction conditions as when the resids were reacted 
individually. in the catalytic reactions, a Mo naphthenate precursor 
was used in the presence of sulfur. The catalyst generated in situ 
was MoS, . The effect of different reaction conditions on the resid 
was monitored by gas chromatography in which the retention times 
of the eluting peaks were determined. The amount of eluent 
present at different retention times was determined and compared. 
The effect of the reaction system on coal behavior during liquefac- 
tion was determined by coal conversion to THF solubles and 
solvent fractionation of the reaction products. 


23376 (DOE/PC/91058-T10) Rate enhancement for cat- 
alytic upgrading coal naphthas: Quarterly report for period 
ending March 1994. Davis, B.H. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. [1994]. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91058. Order Number DE94014516. Source: 
OSTI; NTIS; GPO Dep. 

The hydrotreatment of naphtha derived from the Illinois No. 6 
coal has been carried out over supported transition metal sulfide 
catalysts (Row 2 and 3). Ruthenium sulfide is the most active 
catalyst for both HDS and HDN and is much more active than sup- 
ported molbdenum sulfide catalyst. A supported Ruthenium (5.1 
wt.%) sulfide catalyst is more active than commercial Ni-Mo and 
Co-Mo catalysts for HDN and as active for HDS. 


23377 (DOE/PC/91286-T9) The role of catalyst precursor 
anions in coal gasification: Tenth quarterly report. Abotsi, 
G.M.K. Clark Atlanta Univ., GA (United States). Dept. of Chemistry. 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91286. Order Number 
DE9401 4544. Source: OSTI; NTIS; GPO Dep. 

This project investigates the roles of various aqueous soluble 
catalyst precursors containing various anions, specifically acetate 
(CH3COO~-), chloride (CI-), nitrate (NO3~), sulfate (SO,2-) and 
carbonate (CO3°~) on the surface electrical properties of coal and 
seeks to understand the effects of these salts on the adsorption, 
dispersion and activities of calcium and potassium. The current re- 
port discusses the reactivities the lignite derived char catalyzed by 
~0.05 - 0.07 %wt. potassium. The catalytic compounds used were 
potassium acetate, potassium carbonate, potassium chloride, 
potassium nitrate, and potassium sulfate. The initial concentration 
of each salt solution from which potassium was ion-exchanged 
onto the coal was 0.001 moV/L and the metal was ion-exchanged 
onto the coal at the approximate pHs of 2, 6 and 9. Although the 
potassium contents in the chars were similar (~0.05 - 0.07 %wt.), 
a wide spread of char reactivities were observed. Char gasification 
ranged from > 90 %wt. to < 20 %wt. At this time, no general cor- 
relation between char reactivities, catalyst type, catalyst precursor 
anions or catalyst loading pH is obvious. However, the data are 
currently being analyzed in terms of zeta potentials to determine 
the effect, if any, of the coal surface properties on catalyst disper- 
sion and gasification rate. 


23378 (DOE/PC/91288-T12) High temperature electrochem- 
ical separation of H2S from coal gasification process streams: 
Quarterly progress report, January 1, 1994-March 31, 1994. 
Winnick, J. Georgia Inst. of Tech., Atlanta, GA (United States). 
School of Chemical Engineering. [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91288. 
Order Number DE94014543. Source: OSTI; NTIS; GPO Dep. 
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An electrochemical membrane separation system for removing 
H2S from coal gasification product steams is the subject of this in- 
vestigation. The high operating temperature, flow-through design, 
and capability of selective H2S removal and direct production of el- 
emental sulfur offered by this process provide several advantages 
over existing and developmental H2S removal technologies. Two 
experiments (Run #17 & #18) examining the removal capability of 
the EMS with cobalt cathode were performed this quarter. The 
focus dealt with H2S removal as well as impeding hydrogen cross- 
over from the process gas side (cathode) of the membrane to the 
sweep gas side (anode). 


23379 (DOE/PC/91307—-T11) Coal combustion: Effect of 
process conditions on char reactivity: Tenth quarterly techni- 
cal report, December 1, 1993—March 1, 1994. Zygourakis, K. 
Rice Univ., Houston, TX (United States). Dept. of Chemical Engi- 
neering. [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91307. Order Number 
DE94014343. Source: OSTI; NTIS; GPO Dep. 

Our efforts during the past quarter focused on quantifying the ef- 
fects of pyrolysis conditions on the macropore structure of Illinois 
No. 6 chars. Using the image analysis technique developed in our 
laboratory, we analyzed the macropore structure of char samples 
produced at three different heating rates (0.1, 1 and 10°C/s), two 
different final heat treatment temperatures (500 and 700°C) and 
two different atmospheres (inert with pure No and reactive with 5% 
Oz in Nz). Chars produced under all conditions had a very open 
macropore structure evidenced by the ability of the encapsulating 
epoxy to penetrate almost the entire pore structure. Increasing 
heating rates and the addition of oxygen produced char samples 
with larger macroporosity and higher values of macropore surface 
area. We would thus expect that high pyrolysis heating rates and 
the presence of oxygen would result in more reactive chars. 


23380 (DOE/PC/92119-T5) Microbial recovery of metals 
from spent coal liquefaction catalysts: Quarterly report, 
January 1994—March 1994. Sandbeck, K.A.; Cleveland, D.H. Geo- 
Microbial Technologies, Inc., Ochelata, OK (United States). [1994]. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92119. Order Number DE94014359. Source: 
OSTI; NTIS; GPO Dep. 

Mo release from spent coal liquefaction catalysts has been 
shown to be dependent upon many parameters, but release is 
dominated by microbial growth. The microbial Mo release is a rapid 
process requiring less than one week for 90% of the releaseable 
Mo to be solubilized from whole washed (THF) catalyst. It could be 
expected that the rates would be even greater with crushed cata- 
lyst. Efforts are now centering on optimizing the parameters that 
stimulate microbial growth and action. 


23381 (DOE/PC/92120-T4) Advanced coal liquefaction: 
Quarterly report, October 1, 1993—-December 31, 1993. Media 
and Process Technology, Inc., Pittsburgh, PA (United States). 1 
Mar 1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93PC92120. Order Number 
DE94014335. Source: OSTI; NTIS; GPO Dep. 

In this quarter we completed the liquid mixture separation con- 
taining model compounds 9, 10 and 11 at room temperature and 
80C. The result was analyzed by a mathematical model previously 
developed for polymeric membranes. This report summarizes the 
results obtained thus far. 11 membranes were synthesized via 
chemical vapor deposition with TEOS as a precursor. Five of them 
were prepared using a 1 in. membrane as starting material to mini- 
mize the non-uniformity effect along the axial direction. The rest of 
them were prepared from 10 in. tubes for future reaction applica- 
tions. Table 1 lists their gas permeance at room temperature and 
estimated pore size. The pore size distribution of these membranes 
was selectively exhibited in Figures 1 to 3. Three groups of liquid 
separations were conducted. The first group represents compound 
No. 9 as a reactant, toluene as a product, and tetralin as solvent. 
The estimated geometrical dimension of these compounds is listed 
in Figure 4. The single component flux for these compounds is 
shown in Figure 5. The permeance for toluene and tetralin corre- 
lates well with the gas permeance of each membrane. The single 
component flux at an elevated temperature, i.e., 80C, is shown in 
Figure 6. As expected the permeance increases along with the 


ERA Vol. 19, No. 9 7 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 





temperature increase due to the reduction in the viscosity. A de- 
tailed analysis is summarized in Table 2. The results conclude that 
significant hindrance diffusion exists for tetralin at 20 and 80C, 
while no hindrance phenomenon was observed for toluene for the 
membranes tested. The increase in the toluene flux can be qualita- 
tively correlated with the decrease in viscosity. 


23382 (DOE/PC/92150-T7) Surfactant studies for bench- 
scale operation: Final technical progress report, July 1, 
1992-March 31, 1994. Hickey, G.S. (National Aeronautics and 
Space Administration, Pasadena, CA (United States)); Sharma, 
P.K. National Aeronautics and Space Administration, Pasadena, 
CA (United States); Jet Propulsion Lab., Pasadena, CA (United 
States). 31 Mar 1994. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al22-92PC92150. (JPL-D—11692). 
Order Number DE94012935. Source: OSTI; NTIS; GPO Dep. 

The present work effort relates to an investigation of surfactant- 
assisted coal liquefaction with the objective of quantifying the 
enhancement in overall coal conversions and the product quality. 
Based on the results of a Phase 1 preliminary study on the effect 
of several surfactants on coal liquefaction, sodium lignosulfonate 
was chosen as the surfactant for a detailed parametric study to be 
conducted at JPL using a batch autoclave reactor. These tests pri- 
marily related to thermal liquefaction of coal. The results of JPL 
autoclave test runs showed an increase in overall conversions from 
5 to 15% due to surfactant addition over the base case of coal 
alone. A continuous-flow bench scale coal liquefaction process run 
was conducted over a 5-day period at Hydrocarbon Research In- 
corporated (HRI). This test showed that the surfactant is suitable 
for an industrial continuous recycle process, and does not interfere 
with the supported catalyst. After the bench scale test, a series of 
autoclave runs were conducted with coprocessing the surfactant 
and the Ni-Mo catalyst. These experiments showed that high 
conversions and product quality can be maintained at milder pro- 
cessing conditions. Based on results of the autoclave test runs, the 
overall product values were obtained for two stage reactors at 
400°C. The best product value was realized for the two-stage case 
(e) which showed an 8% improvement over the base case. 


23383 (DOE/PC/93053-T1) Cooperative research program 
in coal liquefaction: Quarterly report, May 1, 1993—October 31, 
1993. Hoffman, G.P. (ed.). Kentucky Univ., Lexington, KY (United 
States); Consortium for Fossil Fuel Liquefaction Science, Lexing- 
ton, KY (United States). [1994]. 227p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-93PC93053. 
Order Number DE94014347. Source: OSTI; NTIS; GPO Dep. 

This report summarizes progress in four areas of research under 
the general heading of Coal Liquefaction. Results of studies con- 
cerning the coliquefaction of coal with waste organic polymers or 
chemical products of these polymers were reported. Secondly, 
studies of catalytic systems for the production of clean transporta- 
tion fuels from coal were discussed. Thirdly, investigations of the 
chemical composition of coals and their dehydrogenated counter- 
parts were presented. These studies were directed toward 
elucidation of coal liquefaction processes on the chemical level. Fi- 
nally, analytical methodologies developed for in situ monitoring of 
coal liquefaction were reported. Techniques utilizing model 


reactions and methods based on XAFS, ESR, and GC/MS are dis- 
cussed. 


23384 (OCDO-94014781) Coal desulfurization by bacterial 
treatment and column flotation: Final report. Kawatra, S.K. 
(Michigan Technological Univ., Houghton, MI (United States)). Ohio 
Coal Development Office, Columbus, OH (United States). Jun 
1994. 182p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Source: OSTI; Ohio Coal Development Office, 77 
S. High Street, P.O. Box 1001, Columbus, OH 43266-0001. 

A review of the literature showed that bacterial leaching, using 
the microorganism Thiobacillus ferrooxidans, was a very effective 
technique for removing pyrite from coal, as it could dissolve even 
the finest pyrite particles without the need for expensive reagents 
or extreme processing conditions. Unfortunately, bacterial leaching 
is also rather slow, and so the initial goal of this research was to 
decrease the leaching time as much as possible. However, this still 
left the bacteria needing approximately a week to remove half of 
the pyritic sulfur, and so a faster technique was sought. Since it 
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had been reported in the literature that T. ferrooxidans could be 
used to depress the flotation of pyrite during froth flotation of coal, 
this was investigated further. By studying the recovery mechanisms 
of coal-pyrite in froth flotation, it was found that pyrite was being 
recovered by entrainment and by locking to coal particles, not by 
true flotation of hydrophobic pyrite. Therefore, no pyrite depressant 
could be of any significant benefit for keeping pyrite out of the coal 
froth product, and it was much more important to prevent entrain- 
ment from occurring. Countercurrent flotation columns were 
invented to essentially eliminate entrainment effects, by washing 
the froth and reducing mixing of the froth and tailings products. Ex- 
isting flotation columns tend to be quite simple, and in order to give 
reasonable product quality they must be very tall (typically 30-45 
feet). As a result, they have difficulty in handling the high froth vol- 
umes which occur in coal flotation, and are awkward to install in 
existing plants. The bulk of this project therefore concentrated on 
developing an improved coal flotation column, and testing it under 
actual plant conditions. 


23385 (SAND—94-1084C) Absolute hydrogen determination 
in coal-derived heavy distillate samples. Kottenstette, R.J.; 
Schneider, D.A.; Loy, D.A. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940813-11: 208. American Chemical Society national 
meeting, Washington, DC (United States), 21-26 Aug 1994). Order 
Number DE94013779. Source: OSTI; NTIS; GPO Dep. 

Organic elemental hydrogen analysis is routinely performed with 
an automated analyzer having a high temperature combustion 
zone that is connected to a detector which measures the response 
of the product water. With the advent of instrumental electronics, 
automated microanalysis gradually replaced the gravimetric tech- 
niques mainly because of increased analysis speed. Modern 
automated organic elemental analysis consists of combusting the 
sample in the presence of a solid oxidant and sweeping the prod- 
ucts into a thermal conductivity of infrared detector [4,5]. An 
alternative technique for the detection of hydrogen is to react the 
product water with carbonyldiimidazole to generate a quantitative 
amount of carbon dioxide which is measured by a coulometric tri- 
tration [6]. The development of Proton Nuclear Magnetic Nuclear 
Resonance Spectroscopy has led to the description and qualitative 
classification of hydrogen in organic compounds. These techniques 
have been especially helpful in describing hydrogen as it is classi- 
fied into aliphatic, aromatic and hydroaromatic groupings [1,2,3]. In 
addition, low resolution proton ‘H-NMR has been sucessfully used 
to determine absolute amounts of hydrogen in a variety of 
petroleum fractions [7,8]. Our technique involves simple integration 
of high resolution 'H-NMR spectra with careful attention given to 
sample preparation and spectral integration. 
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23386 (DOE/PC/92111-T5) Conversion of light hydrocar- 
bon gases to metal carbides for production of liquid fuels and 
chemicals: Quarterly technical status report, January 1—March 
31, 1994. Diaz, A.F.; Modestino, A.J.; Howard, J.B.; Tester, J.W.; 
Peters, W.A. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92111. Order Number 
DE94014536. Source: OSTI; NTIS; GPO Dep. 

The thermal plasma reactor system has undergone shakedown 
testing. The system flow capacity (cold reactor) was determined to 
be 3.35 cfm of argon at ambient temperature. A stable argon 
plasma is found to be obtainable up to 20 kW power input at a gas 
flowrate of 1 cfm. Further increases in power input level will be ex- 
plored in the future as needed. Temperature profile measurements 
in the cooling chamber were performed at distances of 10.5 to 4.5 
inches from the anode nozzle exit at power input levels of 5 to 20 
kW and an argon gas flowrate of 1 cfm. The sample collection sys- 
tem was completed and will be tested simultaneously with a 
powder feeder that was acquired from Miller Thermal, Inc., of Ap- 
pleton, Wi, on a loan basis for trials on our system. Effectiveness 
of powder feeding will be investigated under argon cold flow (with- 
out firing) and hot flow (with firing) conditions. X-ray Photoelectron 
Spectroscopy was examined as a semi-quantitative technique for 





assessing the surface composition of carbides. Equilibrium dia- 
grams for the Ca-C-H-O and Mg-C-H-O systems with the formation 
of C(s) suppressed at 1 atm pressure and over a temperature 
range of 1500 - 3500 K suggest that formation of CaCz can occur 
without C(s) but that the formation of significant quantities of either 
MgC» or MgoC3 does not occur in the absence of C(s). 


0106 Properties and Composition 


Refer also to citation(s) 23346, 23348, 23367, 23379, 23399, 
23408, 23422, 23423, 23425, 23921, 24055 


23387 (CONF-880418—3) Moisture content as a predictor of 
coal hydrophobicity. Labuschagne, B.C.J. (Ames Lab., IA (United 
States)); Markuszewski, R.; Wheelock, T.D.; Guo, R.K.; David, H.T. 
Ames Lab., IA (United States). [1988]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
From 13. international conference on coal and slurry technology; 
Denver, CO (United States); 12-15 Apr 1988. Order Number 
DE94014668. Source: OSTI; NTIS; GPO Dep 

Many coals exhibit a certain degree of native hydrophobicity. The 
more hydrophobic coals (the higher rank coals) can be beneficiated 
by froth flotation or oil agglomeration, while the more hydrophilic 
coals (the lower rank coals) are difficult to float or agglomerate. 
Coals of different rank and sometimes even of the same rank differ 
greatly in hydrophobicity as measured by contact angle or natural 
floatability. Although the degree of hydrophobicity of a coal is re- 
lated to its rank and the floatability of coal has been correlated with 
various indicators of hydrophobicity, the characterization of coal hy- 
drophobicity is incomplete and its variation with rank has not been 
completely accounted for. A statistical analysis of previously 
published experimental data showed that coal hydrophobicity corre- 
lates better with coal moisture content than with carbon content. 


23388 (CONF-880915—4) Prediction of coal hydrophobicity. 
Labuschagne, B.C.J. (Council for Scientific and Industrial Research, 
Pretoria (South Africa). Div. of Energy Technology); Wheelock, 
T.D.; Guo, R.K.; David, H.T.; Markuszewski, R. lowa State Univ. of 
Science and Technology, Ames, IA (United States). [1988]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. From 5. annual international Pittsburgh 
coal conference; Pittsburgh, PA (United States); 12-16 Sep 1988. 
Order Number DE94014667. Source: OSTI; NTIS; GPO Dep. 

Many coals exhibit a certain degree of native hydrophobicity. The 
more hydrophobic coals (the higher-rank coals) are easily benefici- 
ated by froth flotation or oil agglomeration, while the more 
hydrophilic coals (the lower-rank coals) are floated or agglomerated 
with difficulty. Coals of different ranks and often even of the same 
rank sometimes differ greatly in hydrophobicity as measured by 
contact angle or natural floatability. Although the degree of hy- 
drophobicity of a coal is related to its rank and has been correlated 
with other surface properties of the coal , the known information is 
still not sufficient to allow a good estimation to be made of the hy- 
drophobicity of a given coal and does not explain the variation of 
coal hydrophobicity as a function of rank. A statistical analysis of 
previously published data, as well as newly acquired data, shows 
that coal hydrophobicity correlates better with moisture content 
than with carbon content, and better with the moisture/carbon mo- 
lar ratio than with the hydrogen/carbon or oxyger/carbon atomic 
ratios. These findings indicate that there is a strong association be- 
tween hydrophobicity and coal moisture content. 


23389 (CONF-911041-8) Coal oxidation and its effect on 
oil agglomeration. Qiu, X. (Ames Lab., IA (United States)); Whee- 
lock, T.D. Ames Lab., IA (United States). [1991]. 7p. Sponsored by 
USDOE, Washington, DC (United States);Department of the 
Interior, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Grant G1194119; Grant G1104119. From 8. annual 
international Pittsburgh coal conference; Pittsburgh, PA (United 
States); 14-18 Oct 1991. Order Number DE94014665. Source: 
OSTI; NTIS; GPO Dep. 

Small particles of high volatile bituminous coal from two different 
sources were oxidized by air at 150 C for up to 72 hrs. As the 
treatment progressed, samples of coal were recovered and charac- 
terized by measuring the heat of immersion of the particles in 
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water and determining the agglomerability of the material with hep- 
tane while suspended in water. As oxidation proceeded, the heat 
of immers.on increased and the agglomerability decreased, and a 
direct relationship between the two was observed. 


23390 (DOE/PC/90308—-11) A new model of coal-water in- 
teraction and relevance for dewatering: Quarterly technical 
progress report, 1 March-31 May 1993. Suuberg, E.M.; Yun, Y.; 
Lilly, W.D.; Leung, K.; Gates, T.; Otake, Y.; Deevi, S.C. Brown 
Univ., Providence, RI (United States). Div. of Engineering. [1993]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90308. Order Number DE94014552. Source: 
OSTI; NTIS; GPO Dep. 

It has been noted that there is no single, distinct measure of the 
bulk modulus of coals measurable in mercury porosimetry experi- 
ments. As with other modulus measurements on coal, there is a 
hysteresis associated with these measurements of bulk modulus. 
The hysteresis is presumably associated with the time-dependent 
reorganization of its macromolecular network structure, in response 
to the applied stresses. The above results confirm what has been 
inferred from other types of measurements on the porosity and sur- 
face areas of coals. It has been concluded that because coal 
behaves as a viscoelastic gel ( as opposed to a rigid solid) on the 
timescales of interest, then many of the “classical” characterizations 
of porosity might provide a misleading picture of the structure of 
coals. Here, it has been specifically concluded that “corrections” for 
coal compressibility, commonly used in mercury porosimetry work 
on raw coals, are subject to some uncertainty from this source. At 
the higher temperatures of actual coal processing, and especially in 
the presence of solvents, there is an even greater uncertainty con- 
cerning the applicability of these measurements, since the physical 
Structure of the coal can be dramatically altered. The apparent bulk 
moduli of coals do not vary widely with rank. The pre-extraction of 
the coal or presence of water in the coal affect the moduli by only 
a small amount. Water is an effective swelling agent for low rank 
coals, swelling lignites by 30 to 40%, relative to a dry state. There 
is, however, no evidence from the values of bulk modulus obtained 
here that the rubbery state of the coal, as is attainable in pyridine 
swelling of higher ranks, exists in the wet lignites. We therefore in- 
directly support earlier workers in their conclusion that the effect of 
moisture content on dynamic moduli is small. 


23391 (DOE/PC/91307—10) Coal combustion: Effect of pro- 
cess conditions on char reactivity: Ninth quarterly technical 
report, September 1, 1992—-December 1, 1993. Zygourakis, K. 
Rice Univ., Houston, TX (United States). Dept. of Chemical Engi- 
neering. [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91307. Order Number 
DE94014342. Source: OSTI; NTIS; GPO Dep. 

Our efforts during the past quarter focused on the development 
of an image processing technique for characterizing the macropore 
structure of chars produced from Illinois No. 6 coal. Pyrolysis ex- 
periments were carried out in a microscope-stage reactor in inert 
and reacting atmospheres and at various pyrolysis heating rates. 
Particles from several pyrolysis runs were embedded in an epoxy 
resin block and polished sections . were prepared. Digital images 
of char particle cross-sections were acquired and analyzed to mea- 
sure the structural properties of the chars. The macropore analysis 
procedure is presented here in detail. Future reports will present 
the data showing the effects of pyrolysis conditions on the macrop- 
ore structure of Illinois No. 6 chars. 
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Refer also to citation(s) 23962, 24040, 24046, 24047, 24048, 
24049, 24050, 24056 


23392 (BNL-60369) Heat recovery and pollutant cleanup 
from low grade fuels. Ellison, W. (Ellison Consultants, Monrovia, 
MD (United States)); Butcher, T.A.; Carbonara, J.C.; Heaphy, J.P. 
Brookhaven National Lab., Upton, NY (United States). [1994]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-940444—1: International spe- 
cialty conference on ozone control strategies for the next decade, 
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San Francisco, CA (United States), 11-13 Apr 1994). Order Num- 
ber DE94013528. Source: OSTI; NTIS; GPO Dep. 

Technical development efforts and field testing have pointed to 
outstanding economy and environmental benefits contemplated in 
revamping of fueling for reduced cost of power generation. Flue 
gas cleaning technologies detailed herein are expected to vitally 
support this objective and strongly contribute to long-term efforts 
for regional ozone compliance within the favorable economic 
framework made possible by avoidance of clean, high-cost, steam 
boiler fuels otherwise necessary in meeting environmental goals. 
With adequate control of emissions, abundance and attractive price 
of high-sulfur residium or coal provides the realistic basis for cost- 
effective power generation in decades ahead. A key element is the 
design of by-product yielding, wet flue gas desulfurization pro- 
cesses. The choice is among those using lime, ammonia, or 
sodium alkali reagents, or limestone in highly oxygen-inhibited pro- 
cess operation, with SO. removal efficiency of 98+% as a result of 
dissolved sulfite alkalinity. Integrated use of condensing heat 
exchangers provides low-level heat recovery and_ water- 
condensing-mode scrubbing. SO; gas & PM-10 particulates 
including trace metals are effectively removed in conjunction with 
optimal, ultra-efficient, simultaneous multi-pollutant reduction. 
DeNO, may be accomplished by combining advantageous recircu- 
lation of highly-cooled, low-humidity, clean flue gas to burner 
windboxes with conventional selective non-catalytic reduction. 
Stack NO, at 18 to 30 ppM, (60% Oz basis), i.e. 0.03 to 0.05 Ib 
NO>-equivalent/MM Btu, may be achieved by injection of methanol 
in dilute solution or highly air-diluted, into the rear boiler cavity 
upstream of the economizer, converting flue-gas NO to NOs, there- 
after efficiently absorbed and chemically reduced to No by the 
dissolved-sulfite scrubbing agent to gain colorless discharge with 
NO» concentration less than 15 ppM, i.e. 0.025 Ib/MM Btu. 


23393 (DOE/MC/25038-3816) Sampling and analyses re- 
port for postburn sampling at the RM1 UCG Site, Hanna, 
Wyoming. Crader, S.E. Western Research Inst., Laramie, WY 
(United States). Jun 1989. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG21-88MC25038. Order 
Number DE94015304. Source: OSTI; NTIS; GPO Dep. 

Between June 22, 1989 and June 26, 1989, Western Research 
institute (WRI) completed the second quarterly Rocky Mountain 1 
Underground Coal Gasification (RM1 UCG) site groundwater moni- 
toring for the year 1989. This quarterly sample outing represents 
the third sampling since the completion of the RM1 groundwater 
restoration. Background material and the sampling and analytical 
procedures associated with this task are described in the ‘Rocky 
Mountain 1 Postburn Groundwater Monitoring Quality Assurance 
Plan’, prepared by the U.S. DOE. 


23394 (DOE/MC/25140—3810) Power systems development 
facility: Quarterly technical progress report, January 1, 1994— 
March 31, 1994. Southern Co. Services, Inc., Birmingham, AL 
(United States). [1994]. 178p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-90MC25140. Order Num- 
ber DE94014923. Source: OSTI; NTIS; GPO Dep. 

This quarterly technical progress report summarizes work com- 
pleted during the last quarter of the Second Budget Period, 
January 1 through March 31, 1994, entitled “Hot Gas Cleanup Test 
Facility for Gasification and Pressurized Combustion.” The objec- 
tive of this project is to evaluate hot gas particulate control 
technologies using coal-derived gas streams. This will entail the 
design, construction, installation, and use of a flexible test facility 
which can operate under realistic gasification and combustion 
conditions. The major particulate control device issues to be ad- 
dressed include the integration of the particulate control devices 
into coal utilization systems, on-line cleaning techniques, chemical 
and thermal degradation of components, fatigue or structural fail- 
ures, blinding, collection efficiency as a function of particle size, 
and scale-up of particulate control systems to commercial size. 


23395 
dation of inorganic membrane materials: Topical report. 
Krishnan, G.N.; Sanjurjo, A.; Wood, B.J.; Lau, K.H. SRI Interna- 
tional, Menlo Park, CA (United States). Apr 1994. 1389p. Sponsored 


(DOE/MC/28053-3760) Thermal and chemical degra- 
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by USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC28053. Order Number DE94004130. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the results of a literature review to evaluate 
the long-term thermal and chemical degradation of inorganic mem- 
branes that are being developed to separate gaseous products 
produced by the gasification or combustion of coal in fixed-, 
fluidized-, and entrained-bed gasifiers, direct coal-fired turbines, 
and pressurized-fluidized-bed combustors. Several impurities, such 
as H2S, NH3, SO2, NOx, and trace metal compounds are gener- 
ated during coal conversion, and they must be removed from the 
coal gas or the combustor flue gas to meet environmental stan- 
dards. The use of membranes to separate these noxious gases is 
an attractive alternative to their removal by sorbents such as zinc 
titanate or calcium oxide. Inorganic membranes that have a high 
separation efficiency and exhibit both thermal and chemical stability 
would improve the economics of power generation from coal. The 
U.S. Department of Energy is supporting investigations to develop 
inorganic membranes for separating hydrogen from coal gas 
streams and noxious impurities from hot coal- and flue-gas 
streams. Membrane materials that have been investigated in the 
past include glass (silica), alumina, zirconia, carbon, and metals 
(Pd and Pt). 


23396 (DOE/MC/29246-3771) Hot coal gas desulfurization 
with manganese-based sorbents: Quarterly report, October— 
December 1993. Hepworth, M.T.; Slimane, R.B. Minnesota Univ., 
Minneapolis, MN (United States). Jan 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29246. Order Number DE94004136. Source: OSTI; NTIS; 
GPO Dep. 

The focus of work being performed on Hot Coal Gas Desulfur- 
ization at the Morgantown Energy Technology Center is primarily in 
the use of zinc ferrite and zinc titanate sorbents; however, prior 
studies indicated that an alternate sorbent, manganese dioxide- 
containing ore in mixture with alumina (75 wt% ore + 25 wt% 
AlzO3) may be a viable alternative to zinc-based sorbents. Man- 
ganese, for example, has a lower vapor pressure in the elemental 
state than zinc hence it is not as likely to undergo depletion from 
the sorbent surface upon loading and regeneration cycles. Also 
manganese oxide is less readily reduced to the elemental state 
than iron hence the range of reduction potentials for oxygen is 
somewhat greater than for zinc ferrite. In addition, thermodynamic 
analysis of the manganese-oxygen-sulfur system shows it to be 
less amenable to sulfation than zinc ferrite. Potential also exists for 
utilization of manganese at higher temperatures than zinc ferrite or 
zinc titanate. This Fifth Quarterly Report documents progress in 
pellet testing via thermogravimetric analysis of pellet formulation 
FORM4-A of a manganese ore/alumina combination. This formula- 
tion, described more fully in the Quarterly Technical Progress 
Report of October 15, 1993, consists of manganese carbonate 
combined with alundum. A 2-inch fixed-bed reactor has been fabri- 
cated and is now ready for subjecting pellets to cyclic loading and 
regeneration; however, a minor problem has arisen during the re- 
generation cycle in that sulfur tends to form and plug the exit tube 
during the early stage of regeneration. This problem is about to be 
overcome by increasing the flow rate of air during the regeneration 
cycle resulting in more oxidizing conditions and hence less 
tendency for sulfide sulfur (S") to oxidize to the intermediate ele- 
mental form (S°) rather than to 4-valent (S*). 


23397 (DOE/MC/30098-3813) Coal Ash Resources Re- 
search Consortium: Annual report and selected publications, 
1 July 1992-30 June 1993. Pflughoeft-Hassett, D.F.; Dockter, 
B.A.; Eylands, K.E.; Hassett, D.J.; O’Leary, E.M. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. Apr 1994. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-93MC30098. Order 
Number DE94015003. Source: OSTI; NTIS; GPO Dep. 

The Coal Ash Resources Research Consortium (CARRC, 
pronounced cars), formerly the Western Fly Ash Research, Devel- 
opment, and Data Center (WFARDDC), has continued fundamental 
and applied scientific and engineering research focused on promot- 
ing environmentally safe, economical use of coal combustion fly 
ash. The research tasks selected for the year included: (1) Coal 








Ash Properties Database Maintenance and Expansion, (2) Investi- 
gation of the High-Volume Use of Fly Ash for Flowable Backfill 
Applications, (3) Investigation of Hydrated Mineralogical Phases in 
Coal Combustion By-Products, (4) Comparison of Department of 
Transportation Specifications for Coal Ash Utilization, (5) Compara- 
tive Leaching Study of Coal Combustion By-Products and 
Competing Construction Materials, (6) Application of CCSEM for 
Coal Ash Characterization, (7) Determination of Types and Causes 
of Efflorescence in Regional Concrete Products, and (8) Sulfate 
Resistance of Fly Ash Concrete: A Literature Review and Evalua- 
tion of Research Priorities. The assembly of a database of 
information on coal fly ash has been a focus area for CARRC 
since its beginning in 1985. This year, CARRC members received 
an updated run time version of the Coal Ash Properties Database 
(CAPD) on computer disk for their use. The new, user-friendly 
database management format was developed over the year to 
facilitate the use of CAPD by members as well as CARRC re- 
searchers. It is anticipated that this direct access to CAPD by 
members as well as CARRC researchers. It is anticipated that this 
direct access to CAPD by members will be beneficial to each com- 
pany’s utilization efforts, to CARRC, and to the coal ash industry in 
general. Many additions and improvements were made to CAPD 
during the year, and a three-year plan for computer database and 
modeling related to coal ash utilization was developed to guide 
both the database effort and the research effort 


23398 (DOE/MC/30251-3782) High-volume, high-value us- 
age of flue gas desulfurization (FGD) by-products in 
underground mines - Phase |: Laboratory investigations: 
Quarterly report, October 1993—December 1993. Kentucky Univ., 
Lexington, KY (United States). Center for Applied Energy Re- 
search. Mar 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30251. Order Number 
DE94004147. Source: OSTI; NTIS; GPO Dep. 

This project proposes to use pneumatically or hydraulically em- 
placed dry-flue gas desulfurization (FGD) by-products to backfill the 
adits left by highwall mining. Backfilling highwaill mine adits with 
dry-FGD materials is technically attractive. The use of an active 
highwall mine would allow the dry-FGD material to be brought in 
using the same transportation network used to move the coal out, 
eliminating the need to recreated the transportation infrastructure, 
thereby saving costs. Activities during the period included the ne- 
gotiations leading to the final cooperative agreement for the project 
and the implementation of the necessary instruments at the Univer- 
sity of Kentucky to administer the project. Early in the negotiations, 
a final agreement on a task structure was reached and a milestone 
plan was filed. A review was initiated of the original laboratory plan 
as presented in the proposal, and tentative modifications were de- 
veloped. Selection of a mine site was made early; the Pleasant 
Valley mine in Greenup County was chosen. Several visits were 
made to the mine site to begin work on the hydrologic monitoring 
plan. The investigation of the types of permits needed to conduct 
the project was initiated. Considerations concerning the acceptance 
and implementation of technologies led to the choice of circulating 
fluidized bed ash as the primary material for the study. Finally, the 
membership of a Technical Advisory Committee for the study was 
assembled. 


23399 (DOE/MC/30252-3801) Management of dry flue gas 
desulfurization by-products in underground mines: Technical 
progress report, 1 January—31 March 1994. Chugh, Y.P.; Esling, 
S.; Ghafoori, N.; Honaker, R.; Paul, B.; Sevim, H.; Thomasson, E. 
Southern Illinois Univ., Carbondale, IL (United States). Apr 1994 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-93MC30252. Order Number DE94014169. Source: 
OSTI; NTIS; GPO Dep. 

Southern Illinois University at Carbondale will develop and 
demonstrate several technologies for the handling and transport of 
dry coal combustion residues and for the underground placement 
in abandoned coal mines and assess associated environmental im- 
pacts. Although parts of the Residue Characterization portion of the 
program were delayed because residue samples were not obtained, 
other parts of the program are proceeding on schedule. The delays 
in obtaining residue samples were primarily caused by adverse 
weather conditions, the shut-down of one unit at the City Water, 
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Light, and Power Company Plant for routing maintenance and 
problems due to conflicting schedules of utility and program per- 
sonnel. However, by the end of the quarter most residue samples 
had been obtained, and the residue characterization studies were 
under way. Progress is described for five studies: environmental 
assessment and geotechnical stability and subsidence impacts; 
residue characterization; physico-chemical characterization of 
residues; identification and assessment of handling/transportation 
systems for FGD residues; and residue handling and transport. 


23400 (DOE/PC/90361-T14) Catalytic fabric filtration for si- 
multaneous NO, and particulate control: Quarterly technical 
progress report, January 1, 1994—March 31, 1994. Weber, GF. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. Apr 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90361. Order Number DE94014541. Source: OSTI; NTIS; 
GPO Dep. 

The North Dakota Energy & Environmental Research Center 
(EERC) approach to removing NO, from flue gas emitted by coal- 
fired utility boilers or for the control of NO, formation by advanced 
combustion techniques involves the development of a catalytic fab- 
ric fitter (CFF) for simultaneous NO, and particulate control. The 
NO, is removed by catalytic reduction with ammonia to form nitro- 
gen and water. Bench-scale experimental results have shown that 
over 90% NO, removal can be achieved. This report details the 
strengths and areas for development in this project. 
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Refer also to citation(s) 23351, 23429, 25763, 25961 


23401 (INIS-BR-3381) Environmental contro! in the coal 
mining: COPELMI Mineracao Ltda. Bugin, A. (Companhia de 
Pesquisas e Lavras Minerais (COPELMI), Porto Alegre, RS 
(Brazil)). Universidade Federal, Rio de Janeiro, RJ (Brazil). Coor- 
denacao dos Programas de Pos-graduacao de Engenharia. 1994. 
3p. (In Portuguese). (CONF-9404187—: 1. Brazilian Meeting on En- 
vironmental Sciences, Rio de Janeiro (Brazil), 6-8 Apr 1994). Order 
Number DE94630542. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COAL MINING/environmenta!l impacts; 
ENVIRONMENT; ENVIRONMENTAL POLICY; ENVIRONMENTAL 
QUALITY; MINES; PLANNING; PRODUCTION; SOILS 


23402 (INIS-mf-13747, pp. 207-220) Radon measurements 
at the site of a former coal-burning power station. Durrani, S.A. 
(Birmingham Univ., Birmingham (United Kingdom). School of 
Physics and Space Research); Karamdoust, N.A.; Griffiths, C.J.M.; 
Al Najjar, S.A.R. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of); International Atomic Energy Agency, Vi- 
enna (Austria); World Health Organization, Geneva (Switzerland); 
United Nations Environmental Programme; International Nuclear 
Track Society, Marburg (Germany). Aug 1993. 618p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The exhalation rate of radon from coal by-products (i.e. fly ash 
and bottom ash) was measured in the laboratory as well as in situ 
at a housing site being developed at a disused coal-burning power 
Station in the English midlands. Both the laboratory and the site- 
measurement results showed that the radon exhalation rate from 
coal by-products is lower than that from ordinary soil collected from 
the site. From these measurements, and also from those made at 
three existing houses in England, the activity concentration inside a 
typical house to be built at the site of the power station, including 
the ash-dump locations, was estimated. It was concluded that fly 
and bottom ash can be used as low radon-exhaling materials form- 
ing the foundations of dwellings. (author). 7 refs, 3 figs, 6 tabs. 


23403 (INIS-mf-13747, pp. 259-263) Technology-induced in- 
crease of natural radioactivity in the vicinity of coal-fired 
power plants. Minalj, A. (Sarajevo Univ., Sarajevo (Yugoslavia). 
Dept. of Radiology); Kljajic, R.; Samek, D.; Horsic, E. Atomic 
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Energy Organization of Iran, Teheran (Iran, Islamic Republic of); In- 
ternational Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232—: International con- 
ference on high levels of natural radiation, Ramsar (Iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Coal as fossil fuels can contain at least 1-2 ppm Uranium and 3- 
4 ppm Thorium. Significant increase of concentration of natural 
radionuclides in ashes and slag takes place during the process of 
coal burning in power plants. The paper presents data on the spe- 
cific activity of natural radionuclides in various types of coal, ashes 
and slag in four coal-fired plants in the central part of Yugoslavia. 
The annual production of natural radionuclides due to coal burning 
in these plant has been calculated. The data obtained show that 
the annual production of *°8U ranges from 0.096 to 0.278 MBq per 
MW of produced electrical energy; for °°°Th the corresponding val- 
ues range from 0.053 to 0.133; respectively for “°K from 0.151 to 
1.027. (author). 6 refs, 4 tabs 


23404 (INIS-mf—13917) Proceedings of the second interna- 
tional conference on environmental impact assessment of all 
economical activities. Vol. 2: Air pollution control and preven- 
tion. Ministerstvo Zivotniho Prostredi, Prague (Czech Republic); 
Rendel Science and Environment (London/Prague), Prague (Czech 
Republic); Ceske Vysoke Uceni Technicke, Prague (Czech Repub- 
lic). Fakulta Elektrotechnicka; Czech Technical Univ., Prague 
(Czech Republic). Faculty of Civil Engineering; Czech Association 
of Civil Engineers, Prague (Czech Republic). Concrete Society; 
Water Resources Development and Construction, Prague (Czech 
Republic); Vodni Stavby Praha - Water Works and Engineering 
Construction, Prague30 Apr 1993. 182p. (in English, Czech, 
Slovak). (CONF-9309391-: 2. international conference on environ- 
mental impact assessment of all economical activities, Prague 
(Czech Republic), 20-23 Sep 1993). Order Number DE94629397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Proceedings of the conference consist of 3 volumes: Vol. 1 - 
Environmental Impact Assessment of all Economical Activities in- 
cluding Industry’; Vol. 2 - 'Air Pollution Control and Prevention’; Vol. 
3 - Waste Management and Environmental Problems in Construc- 
tion industry’. Out of 32 papers contained in Vol. 2, 4 were inputted 
to INIS. They deal with nuclear fusion as a potential energy 
source, with environmental aspects of disposal of ashes from 
power plants in the Czech Republic, and with land reclamation af- 
ter mining activities. (Z.S.). 


23405 (INIS-mf—13917, pp. 87-92) Environmental aspects of 
disposal of ashes from power plants in the Czech Republic. 
Lhotova, G. (EG 7 spol. s r.o., Prague (Czech Republic)). Minister- 
stvo Zivotniho Prostredi, Prague (Czech Republic); Rendel Science 
and Environment (London/Prague), Prague (Czech Republic); 
Ceske Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta 
Elektrotechnicka; Czech Technical Univ., Prague (Czech Republic). 
Faculty of Civil Engineering; Czech Association of Civil Engineers, 
Prague (Czech Republic). Concrete Society; Water Resources De- 
velopment and Construction, Prague (Czech Republic); Vodni 
Stavby Praha Water Works and Engineering Construction, 
Prague30 Apr 1993. (In Czech). (CONF-9309391-: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). In Proceed- 
ings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 2: Air pollution 
control and prevention. 182p. Order Number DE94629397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Discussed are environmental impacts of the disposal of ashes. 
The results of monitoring the quality of waste waters from ashes 
and slag settling ponds are presented, as are the results of 
leachate tests performed with ashes and slag from various power 
plants in accordance with Government Regulation No. 513/92 on 
waste management. Progressive methods of ash disposal in the 
dry way are also discussed, this in connection with the possibility 
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of stabilizing the waste by additives and with the simultaneous dis- 
posal of ashes and the by-products of flue-gas desulfurization. 
(author) 14 refs. 


23406 (INIS-mf-13917, pp. 136-139) Land reclamation after 
mining activities in the North Bohemian brown-coal district. 
Sixta, J. (Rekultivacni Vystavba Most a.s., Most (Czech Republic)). 
Ministerstvo Zivotniho Prostredi, Prague (Czech Republic); Rendel 
Science and Environment (London/Prague), Prague (Czech Repub- 
lic); Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Elektrotechnicka; Czech Technical Univ., Prague (Czech 
Republic). Faculty of Civil Engineering; Czech Association of Civil 
Engineers, Prague (Czech Republic). Concrete Society; Water Re- 
sources Development and Construction, Prague (Czech Republic); 
Vodni Stavby Praha - Water Works and Engineering Construction, 
Prague30 Apr 1993. (In Czech). (CONF-9309391—: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). In Proceed- 
ings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 2: Air pollution 
contro] and prevention. 1182p. Order Number DE94629397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The extent of the territory affected in the past by mining activities 
in the North Bohemian brown-coal district amounts today to 280 
km*. Between 1952 and 1992, reclamation of a total of 6409.23 ha 
was finished, this being more than one fifth of the whole affected 
area. The four phases of reclamation are briefly dealt with: the 
preparatory phase coinciding roughly with the period of preparing 
the deposit development and extraction; the mining phase coincid- 
ing fully with the actual coal extraction, overburden, transport and 
deposition of overlying material; the biotechnical phase covering 
the technical and especially biological measures aimed at directly 
restoring to life the devastated territory (taking 10 to 15 years); and 
the post-reclamation phase. (Z.S.) 1 fig. 


23407 (INIS-mf-13917, pp. 140-146) Reclamation of land 
devastated by disposal of mine and ash dumps, using agricul 
tural and municipal waste. Petrikova, V. (Vyzkumny Ustav 
Rostlinne Vyroby, Prague (Czech Republic)); Bluma, M.; Roth, J. 
Ministerstvo Zivotniho Prostredi, Prague (Czech Republic); Rendel 
Science and Environment (London/Prague), Prague (Czech Repub- 
lic); Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Elektrotechnicka; Czech Technical Univ., Prague (Czech 
Republic). Faculty of Civil Engineering; Czech Association of Civil 
Engineers, Prague (Czech Republic). Concrete Society; Water Re- 
sources Development and Construction, Prague (Czech Republic); 
Vodni Stavby Praha - Water Works and Engineering Construction, 
Prague30 Apr 1993. (In Czech). (CONF-9309391—: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). In Proceed- 
ings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 2: Air pollution 
control and prevention. 182p. Order Number DE94629397. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research work is described dealing with efficient exploitation of 
anthropogenous soils (ash and mine dumps) and characterized by 
financial costs lower than with conventional technologies, where 
usually very high amounts of application soil material are used. 
The problem has also been solved of utilizing organic waste 
(slurry, sewage sludge, etc.), which makes a convenient fertilizer 
for the production of technical and energetic crops when using the 
proposed technology eliminating the risk of food chain contamina- 
tion by harmful substances. Based on the results obtained, a new 
waste-free agricultural technology for the exploitation of mine and 
ash dumps is proposed. (author) 3 tabs., 4 refs. 
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23408 (DOE/PC/93051-T2) Maintenance of the Coal Sam- 
ple Bank and Database: Quarterly technical progress report, 
December 29, 1993—March 31, 1994. Davis, A.; Glick, D.C. Penn- 
sylvania State Univ., University Park, PA (United States). Coal and 
Organic Petrology Labs. 27 May 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93PC93051. 
Order Number DE94014534. Source: OSTI; NTIS; GPO Dep. 





This five year project is intended to ensure the availability of 
well-characterized, high-quality coal samples for public and private 
coal research. It continues support of the DOE Coal Sample Bank 
and Database at The Pennsylvania State University. Thirty coal 
samples will be collected, processed, packaged, and analyzed, and 
a resulting database will be maintained. These samples and data, 
as well as 26 samples collected under previous contracts, will be 
distributed to DOE contractors and others performing coal re- 
search. Samples will be chosen to maintain a sample bank of 56 
coals representing the major US coal fields and a variety of coal 
ranks and compositions. In addition to standard analyses, liquefac- 
tion tests and organic geochemical analyses will be performed. The 
samples will be stored to minimize deterioration, and will be moni- 
tored annually by proximate, sulfur forms, and gaseous oxygen 
analysis to evaluate their condition. These samples will be used for 
additional research on the influence of changes in surface chem- 
istry on surface properties, the influence of sample deterioration on 
liquefaction properties, and the mechanisms of coal oxidation. 
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23409 (DOE/MC/29254-3783) Commercialization of waste 
gob gas and methane produced in conjunction with coal min- 
ing operations: Final report, August 1992—-December 1993. 
Resource Enterprises, Inc., Salt Lake City, UT (United States). Dec 
1993. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG21-92MC29254. Order Number 
DE94004148. Source: OSTI; NTIS; GPO Dep. 

The primary objectives of the project were to identify and evalu- 
ate existing processes for (1) using gas as a feedstock for 
production of marketable, value-added commodities, and (2) en- 
riching contaminated gas to pipeline quality. The following gas 
conversion technologies were evaluated: (1) transformation to liq- 
uid fuels, (2) manufacture of methanol, (3) synthesis of mixed 
alcohols, and (4) conversion to ammonia and urea. All of these in- 
volved synthesis gas production prior to conversion to the desired 
end products. Most of the conversion technologies evaluated were 
found to be mature processes operating at a large scale. A draw- 
back in all of the processes was the need to have a relatively pure 
feedstock, thereby requiring gas clean-up prior to conversion. 
Despite this requirement, the conversion technologies were prelimi- 
narily found to be marginally economic. However, the prohibitively 
high investment for a combined gas clean-up/conversion facility 
required that REI refocus the project to investigation of gas enrich- 
ment alternatives. Enrichment of a gas stream with only one 
contaminant is a relatively straightforward process (depending on 
the contaminant) using available technology. However, gob gas 
has a unique nature, being typically composed of from con- 
stituents. These components are: methane, nitrogen, oxygen, 
carbon dioxide and water vapor. Each of the four contaminants 
may be separated from the methane using existing technologies 
that have varying degrees of complexity and compatibility. How- 
ever, the operating and cost effectiveness of the combined system 
is dependent on careful integration of the clean-up processes. REI 
is pursuing Phase 2 of this project for demonstration of a waste 
gas enrichment facility using the approach described above. This is 
expected to result in the validation of the commercial and technical 
viability of the facility, and the refinement of design parameters. 


23410 (ETDE/JP-mf-94780691, pp. 53-63) Overview of coal 
bed methane production and research in the U.S. Whitney, E. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Nov 1993. 110p. (in Japanese). In Lectures at 
Clean Coal Day ’93 Hokkaido Seminar. Order Number 
DE94780691. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper is a record of the lecture given at the Clean Coa! Day 
93 Hokkaido Seminar sponsored by NEDO. The lecture introduces 
the evolution and the current status of coal bed methane in the 
U.S.A. The technique recovers gases generated during mining that 
had been discharged into atmosphere, and utilizes them as a clean 
hydrocarbon fuel. This is an area that has grown rapidly in the past 
decade in association with more stringent requirements for safety 
and economy of coal mines, and environmental problemes caused 
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by the gas discharge. Majority of the production technology is a di- 
version of that used in the petroleum and gas industries including 
activation treatment which is used when the production has 
dropped. The total annual production in the U.S.A. reached one 
trillion cubic feet in 1992, and the minable reserve quantity is said 
to be 90 trillion cubic feet. In the research aspect, the basic studies 
in dynamics such as adsorption and gas flows, the fundamental re- 
searches on properties, logging, and analyses of coal beds, and 
the researches on application modelling and production techniques 
are being progressed. 2 figs., 3 tabs. 


23411 (LA-UR-94-1744) Near-source observations from 
single and multiple cylindrical explosions in a coal mine. 
Stump, B.W. (Los Alamos National Lab., NM (United States)); 
Pearson, D.C.; Yang, Xiaoning. Los Alamos National Lab., NM 
(United States). [1994]. 57p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Contract 
F29601-91-K-DB20. (CONF-940783-1: 5. high-tech seminar on 
state-of-the-art blasting technology, instrumentation and explosive 
applications, New Orleans, LA (United States), 9-14 Jul 1994). Or- 
der Number DE94012906. Source: OSTI; NTIS; GPO Dep. 

An experimental study of ground motion from explosions de- 
signed to remove overburden in an open pit coal mine is reported. 
The purpose of this study is a characterization of these ground mo- 
tions in the distance range of several tens of meters to several 
kilometers. The investigation has focused upon both single cylindri- 
cal sources with different explosive configurations as well as arrays 
of charges in the production mode. Critical to this study of source 
configuration and coupling is experimental control of the individual 
explosions, the timing of the explosions and the geological proper- 
ties. The height of the explosive | charges, their depth and charge 
distribution were monitored in the field. High speed photography as 
well as velocity of detonation measurements were made on the 
multiple explosion source so that detonation of individual charges 
could be documented. Different yields of both ANFO and Emulsion 
explosives were used. Two tests were detonated with an air col- 
umn or deck directly above the explosive while the remaining six, 
single shots were backfilled with stemming and drill cuttings. The 
air decks were designed to investigate proposed enhanced motions 
from such configurations. Observations were made as close as 50 
m and as far as 10 km. This range of measurements allows the 
coupling of the explosive energy into the body and surface wave 
component of motion to be quantified and characterized as a func- 
tion of range. The location of these tests was an active coal mine 
and so there was the opportunity to recover near-source data from 
three normal production shots of the mine. These explosions range 
in total explosive size from 43,500 to 87,077 Ibs. 


23412 (SAND-94-0292C) Computer cast blast modelling. 
Chung, S. (ICi Explosives Canada, North York, ON (Canada)); 
McGill, M.; Preece, D.S. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940144-3: 20. annual Society of Explosives Engineers meeting on 
explosives and blasting techniques, Austin, TX (United States), 30 
Jan - 2 feb 1994). Order Number DE94014175. Source: OSTI; 
NTIS; GPO Dep. 

Cast blasting can be designed to utilize explosive energy effec- 
tively and economically for coal mining operations to remove 
overburden material. The more overburden removed by explosives, 
the less blasted material there is left to be transported with me- 
chanical equipment, such as draglines and trucks. In order to 
optimize the percentage of rock that is cast, a higher powder factor 
than normal is required plus an initiation technique designed to 
produce a much greater degree of horizontal muck movement. This 
paper compares two blast models known as DMC (Distinct Motion 
Code) and SABREX (Scientific Approach to Breaking Rock with 
Explosives). DMC, applies discrete spherical elements interacted 
with the flow of explosive gases and the explicit time integration to 
track particle motion resulting from a blast. The input to this model 
includes multi-layer rock properties, and both loading geometry and 
explosives equation-of-state parameters. It enables the user to 
have a wide range of control over drill pattern and explosive load- 
ing design parameters. SABREX assumes that heave process is 
controlled by the explosive gases which determines the velocity 
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and time of initial movement of blocks within the burden, and then 
tracks the motion of the blocks until they come to a rest. In order 
to reduce computing time, the in-flight collisions of blocks are not 
considered and the motion of the first row is made to limit the mo- 
tion of subsequent rows. Although modelling a blast is a complex 
task, the DMC can perform a blast simulation in 0.5 hours on the 
SUN SPARCstation 10-41 while the new SABREX 3.5 produces 
results of a cast blast in ten seconds on a 486-PC computer. Pre- 
dicted percentage of cast and face velocities from both computer 
codes compare well with the measured results from a full scale 
cast blast. 


23413 (VTT-BIOENERGIA-2, pp. 123-142) New fuel peat 
production methods. Leinonen, A. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab.). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Development of peat production methods and machinery based 
on solar energy has been carried out in Finland over the period 
1988 - 1992 chiefly within the Optimiturve research programme. 
The aim of the programme has been to develop a new peat pro- 
duction method based on solar energy which would double the 
peat yield per hectare, corrected according to weather conditions, 
each summer. Among the most significant results of the research 
institute projects was the demonstration on the field condition simu- 
lator that the yield per hectare in milled peat production could be 
doubled by utilizing a fine milling thickness (20 mm), a coarse in 
grain size (approx. 12 mm), complete harvesting and correct timing 
of the phases of work. The second important result was that the 
dry-matter yield of the new wave sod per unit of surface area was 
double that of the conventional cylindrical sod. The new TEHO- 
TURVE and MULT! methods have been developed on the basis of 
the findings of basic research. The principle of the TEHOTURVE 
method is that the average grain size of the milled layer to be dried 
is increased from 5 mm to 15 mm and the harvesting ratio of the 
ridger from 50 % to 80 %. The principle of the MULTI method is to 
support sod peat production conducted according to the ridge dry- 
ing method (TUPLA) by collecting peat stub and producing milled 
peat from areas awaiting the cutting of sods. Employing the TEHO- 
TURVE method it has been possible in practice to boost the yield 
per hectare by about 40 % compared to traditional milled peat 
production. Using the TUPLA and MULT! methods it has been pos- 
sible at best to increase the yield per hectare by over 80 % 
compared to ordinary sod peat production. 
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Refer also to citation(s) 24032, 24040, 24042, 24044, 24051, 
24052, 24060, 24761, 24870, 24936, 24949, 25058 


23414 (DOE/MC/24132-3746) TIDD PFBC Demonstration 
Project. Ohio Power Co., Columbus, OH (United States); Ameri- 
can Electric Power Service Corp., Columbus, OH (United States). 
Mar 1994. 137p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-87MC24132. Order Number 
DE94004120. Source: OSTI; NTIS; GPO Dep. 

In fluidized bed combustion, coal and sorbent (dolomite or lime- 
stone) are fed into a boiler in which air, entering from the bottom, 
maintains the bed material in a highly turbulent suspended state 
called fluidization. This turbulence creates good contact between 
the air and fuel, allowing for high combustion efficiency and excel- 
lent adsorption of sulfur dioxide (SO2) during the combustion 
process. In PFBC applications, pressurized air is supplied to the 
combustor. Pressurizing the air concentrates a larger quantity of 
oxygen per unit volume. This results in a lower velocity of air 
through the fuel bed. The lower velocity reduces the total height re- 
quired for the bed and freeboard above the bed. Also, a smaller 
plan area is required for the bed area as compared to an atmo- 
spheric fluidized bed. This has the advantage of requiring a much 
smaller pressure vessel to contain the boiler enclosure. The mean 
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bed temperature of a pressurized fluidized bed combustor is typi- 
cally maintained in the range 1540 to 1580 F. This is well below 
the ash fusion temperature of coal, yet above the ignition tempera- 
ture of the coal. Advantages of the low bed temperature are no 
slag formation and a reduction of NO, emissions to less than half 
that of a conventional boiler. The Tidd Plant is a combined cycle 
pressurized fluidized bed combustion system with a topping gas 
cycle and a bottoming steam cycle. 


23415 (DOE/MC/24193-3502) Initial validation of FORCE2. 
Burge, S.W. Argonne National Lab., IL (United States). Jun 1991. 
95p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC24193 ; W-31109-ENG-38. Order Number 
DE94000034. Source: OSTI; NTIS; GPO Dep. 

Erosion has been identified as one of the significant design 
issues in fluid beds. A cooperative R&D venture of industry, re- 
search, and govemment organizations was recently formed to meet 
the industry need for a better understanding of erosion in fluid 
beds. Research focussed on bed hydrodynamics, which are con- 
sidered to be the primary erosion mechanism. As part of this work, 
ANL developed an analytical model (FLUFIX) for bed hydrodynam- 
ics. Partial validation was performed using data from experiments 
sponsored by the research consortium. Development of a 
three-dimensional fluid bed hydrodynamic model was part of Asea- 
Babcock's in-kind contribution to the R&D venture. This model, 
FORCE2, was developed by Babcock & Wilcox’s Research and 
Development Division existing B&W program and on the gas-solids 
modeling and was based on an existing B&W program and on the 
gas-solids modeling technology developed by ANL and others. 
FORCE2 contains many of the features needed to model plant size 
beds and, therefore can be used along with the erosion technology 
to assess metal wastage in industrial equipment. As part of the de- 
velopment efforts, FORCE2 was partially validated using ANL’s 
two-dimensional model, FLUFIX, and experimental data. Time con- 
straints as well as the lack of good hydrodynamic data, particularly 
at the plant scale, prohibited a complete validation of FORCE. 
This report describes this initial validation of FORCE2. 


23416 (DOE/MC/26008-94/C0339) Externally fired combus- 
tion cycle (EFCC): A DOE Clean Coal V project: Effective 
means of rejuvenation for older coakfired stations. LaHaye, 
P.G. (Hague International, South Portland, ME (United States)); 
Bary, M.R. Hague International, South Portland, ME (nited 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC26008. (CONF-940626— 
1: 39. international gas turbine and aeroengine congress and 
exposition: maintain the edge, The Hague (Netherlands), 13-16 
Jun 1994). Order Number DE94014671. Source: OSTI; NTIS; 
GPO Dep. 

A long term program was initiated in 1987 to develop an electric 
utility indirect coal-fired gas turbine combined cycle. This initial pro- 
gram was supported primarily by US electric utility organizations 
and had as a purpose the experimental assessment of a ceramic 
heat exchanger concept applied as a high pressure gas turbine air 
heater developed by Hague International. The purpose of the initial 
phase of the development program was to determine if the ceramic 
materials, then available for use in the air heaters, would withstand 
the high temperature 2,200 F (1,204 C) corrosive environment pro- 
duced by the combustion of coal. Also, in this initial phase, the 
program was intended to evaluate means of preventing the fouling 
of the air heater by fly ash. This experimental work was successful. 
A second phase of the program to build a 7-MW thermal input pro- 
totype was initiated in 1990 under the auspices of a cooperative 
agreement with the US DOE Morgantown Energy Technology Cen- 
ter (DOE-METC). This work was funded by a consortium of electric 
utilities, utility organizations, industrial organizations, state agen- 
cies, international entities, and the DOE-METC. New members 
joined the existing Phase 1 Consortium to participate in funding the 
second phase. This second prototype phase is nearing completion 
and test results are to be available beginning mid-1994. A third, or 
demonstration phase, of the indirect-fired gas turbine program was 
selected under the US Clean Coal Technology Program Round 5, 
in May, 1993. This demonstration phase is currently in the planning 
and preliminary engineering stage. The objective of this proposed 
demonstration phase is to repower an existing coal-fired power 





plant in the Pennsylvania Electric Company system at Warren, 
Pennsylvania. This paper describes the demonstration plant, and 
the anticipated role of the EFCC cycle in the power generation in- 
dustry, as well as the performance and economic merits of the 
Warren repowering concept. 


23417 (DOE/MC/29264-3777) Scaling of pressurized flu- 
idized beds: Quarterly report, January—March 1994. Glicksman, 
L.R.; Farrell, P.A. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Mar 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-92MC29264. Order 
Number DE94004142. Source: OSTI; NTIS; GPO Dep. 

Construction and installation of the quarter-scale cold model of 
the Tidd pressurized bubbling bed combustor is complete. The 
cyclone and filter box have been installed, and the bed is fully in- 
strumented. A data acquisition system has been set up to obtain 
time-varying pressure measurements from the cold model. Addi- 
tional software to reduce orifice plate pressure drop measurements 
into flows, was completed. The capability to calculate the power 
spectral density (PSD) and probability density function (PDF) for 
the pressure fluctuation data has also been established. The last 
major work item remaining before data can be obtained from the 
model is to segregate the cold bed particles to obtain the required 
mean particle diameter and size distribution. As mentioned in the 
last quarterly report, a linear low-density polyethylene produced by 
Union Carbide was chosen as the cokd bed material. Union Car- 
bide distributes the granular polyethylene in 1200 Ib, boxes. The 
large volume of particles makes the use of standard laboratory 
sieving methods impractical. We are currently attempting to segre- 
gate the particles by fluidizing them in the cold model. Different 
size particles will be carried out of the bed at different superficial 
velocities depending on their terminal velocities. The elutriated par- 
ticles can then be collected using the cyclone separator. 


23418 (DOE/MT/92021—5) Analysis/control of in-bed tube 


erosion phenomena in the Fluidized Bed Combustion (FBC) 
System: Technical progress report No. 5. Lee, S.W. Morgan 


State Univ., Baltimore, MD (United States). School of Engineering. 
Jan 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92MT92021. Order Number 
DE94013951. Source: OSTI; NTIS; GPO Dep. 

This technical report summarizes the research work performed 
and progress achieved during the period of October 1, 1993 to De- 
cember 31, 1993. Measurement of particle-tube collision frequency 
was conducted by an electrostatic impact probe in the bench-scale 
FBC model. Two series of tests were conducted, in one test the 
probe traversed vertically along the bed axis. The other test con- 
ducted that the probe traversed from the center position to the 
quarter point of bed diagonal and the wall region. The specific 
weight loss at different tube circumferential was examined to un- 
derstand the effect of superficial fluidizing velocity. The bottom 
section of the test tube was found to be more serious erosion than 
that of the top section. In order to study the effect of tube orienta- 
tions on in-bed tube erosion, the sample tubes along with four 
different angles were used. The sample tubes were also placed 
horizontally and vertically at the center, and vertically near the wall 
to quantify the effect of the tube location. 


23419 (DOE/MT/92021-6) Analysis/control of in-bed tube 
erosion phenomena in the Fiuidized Bed Combustion (FBC) 
system: Technical progress report, January 1, 1994—March 31, 
1994. Lee, S.W. Morgan State Univ., Baltimore, MD (United 
States). School of Engineering. Apr 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92MT92021. Order Number DE94014098. Source: OSTI; NTIS; 
GPO Dep. 

This technical report summarizes the research work performed 
and progress achieved during the period of January 1, 1994 to 
March 31, 1994. The metal wastage mechanisms and rate that 
occur in 1018 carbon steel used in in-bed tube of the bubbling flu- 
idized bed combustor (BFBC) are discussed with particle-surface 
collision frequency around tube. The distribution of particle-surface 
collision frequency around tube was affected by the location of 
tube and bed height. A series of material wastage tests was 
carried out using 742 um, quartz silica (SiOz) on 1018 steel at ele- 
vated temperature (300 °C) which occurs in-bed locations of 
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BFBC. The morphologies of the specimens were examined and 
analyzed by scanning electron microscopy (SEM) and energy- 
dispersive spectroscopy (EDS). The maximum collision frequency 
around the periphery of the tube was found at 45 °, 315 ° from 
bottom center, 0°, which was correlated with maximum material 
wastage rate of the specimens. 


23420 (DOE/MT/92022—1) Simulation of coal and char ni- 
trogen reactions in combustion: [Final report, September 
1992—August 1993]. Kumpaty, S.K. Rust Coll., Holly Springs, MS 
(United States). Oct 1993. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-92MT92022. Order 
Number DE94013941. Source: OSTI; NTIS; GPO Dep. 

The observed rate of increase of N2O (0.18% to 0.26% annually) 
is a matter of increasing concern both because N2O is a green- 
house gas and has a major and unfavorable influence on the 
ozone layer (Weiss, 1981). The combustion contribution to the 
overall nitrous oxide budget is difficult to assess; yet the emission 
of N2O from fluidized bed combustion (FBC) has been identified in 
the past few years as significant. It was concluded in the European 
workshop, 1988 that the emission level from a coal-fired fluidized 
bed boiler is 50-200 ppM but it is only 1-20 ppM in boilers 
equipped with other types of combustion devices. For this reason it 
is worthwhile to investigate the emissions from FBC more thor- 
oughly. Gaseous fuels (Miller and Bowman, 1989), but the NoO 
emissions under fluidized bed conditions is poorly understood. In 
fluidized bed combustion, N2O can arise from homogeneous gas 
phase reactions involving amines and cyano species (Hiltunen et 
al, 1991) or it can be formed from heterogeneous reactions (eg. 
char oxidation). Removal of N2O can be brought about by gas 
phase reactions or by catalytic or non-catalytic heterogeneous 
reduction on char/limestone. This work was carried out with an ob- 
jective of enhancing the fundamental understanding of coal and 
char nitrogen reaction pathways in fluidized bed combustion envi- 
ronment. The formation and destruction of HCN and NoO under 
variety of influential parameters were investigated. This simulation 
contained a nonisothermal single particle combustion in a pre- 
heated reactor and a gas phase reaction are designed to stimulate 
the nitrogen chemistry in a circulating fluidzied bed. The LSODE 
differential equation solver used for single particle combustion and 
the CHEMKIN package, developed by Sandia National Laborato- 
ries, was applied for gas phase reactions. This computational work 
was done as an exploratory research program under the solicita- 
tion of the DOE fossil energy utilization. 


23421 (DOE/MT/93006—1) Investigation of heat transfer and 
combustion in the advanced fluidized bed combustor (FBC): 
Technical progress report No. 1, [October 1, 1993-December 
31, 1993]. Lee, S.W. Morgan State Univ., Baltimore, MD (United 
States). School of Engineering. Jan 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93MT93006. Order Number DE94013943. Source: OSTI; NTIS; 
GPO Dep. 

This technical report summarizes the research work performed 
and progress achieved during the period of October 1, 1993 to De- 
cember 31, 1993. The newly-concept of exploratory fluidized bed 
based on the integrating the advantages of fluidized bed combus- 
tion (FBC) and cyclonic combustor was designed to study the gas 
and particle flows and to develop control techniques for 
gas-particle flow in the FBC. The test chamber was made of trans- 
parent acrylic tube with 6in. |.D. to facilitate visual observation. 
Eight nozzles (s) were made at the freeboard in different levels to 
provide secondary air, which will generate strong swirling flow field. 
The progress of this project has been on schedule. Design and 
fabrication of the exploratory cold test model will be continued with 
an arrangement of the auxiliary system. After completion of the de- 
sign/fabrication of the system, the system test will be conducted fo: 
the overall system. Instrumentations for the gas/particle flow will be 
arranged with the auxiliary system. The electrostatic impact probe 
and associated signal processing units will be designed and fabri- 
cated for measuring particle mass flux. 


23422 (DOE/PC/91294—-T10) The role of pore structure on 
char reactivity: Quarterly progress report, [January-March 
1994]. Sarofim, A.F.; Kandas, A. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Dept. of Chemical Engineering. 
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Apr 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91294. Order Number 
DE94014546. Source: OSTI; NTIS; GPO Dep 

The study is proceeding in its focus on development of method- 
ology. However, modeling work to explain the small perturbations 
encountered in the CO2 profile of a single char particle burned in 
the fluidized bed. Significant progress has also been made in the 
production of the carbons to be used in the EDB to further exam- 
ine the role between the relationship given between conduction 
and porosity. The tools to image and examine soots and other 
amorphous char has also been refined for use in studying the 
evolving microstructure of carbon during combustion. The model 
discussed previously has been refined to point that it is being pre- 
pared for an article to help explain the combustion profiles of a 
single char particle. It was developed in order to explain the low 
frequency noise that generates variations of approximately +10%. 
This problem may be explained by considering the concept of 
inaccessible porosity, as given by Perlmutter and Zygourakis. Sim- 
plified, one can assume that not all of the porosity is accessible at 
a given time, due to blockage of pores in the solid that are reacted 
away. As the blockage is cleared, new regions are revealed that 
can significantly increase reactive area. Our model follows this ap- 
proach, although we have a great simplification available to us. 
From previous work, the Oxygen penetration depth is estimated to 
be 171m (Sundback). Thus, our system can be largely based on 
the classic shrinking sphere model, with one important variation. 
Distributed throughout the sphere are a number of “pore” spheroids 
of uniform size that become accessible to the reactant gas only as 
the reaction front reveals them. 


23423 (DOE/PC/91305—-10) Characterization of porosity via 
secondary reactions: Quarterly technical progress report, 1 
January 1994-31 March 1994. Calo, J.M.; Zhang, L.; Hail, P.J.; 
Antxustegi, M.M. Brown Univ., Providence, RI (United States). Div. 
of Engineering. [1994]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91305. Order Num- 
ber DE94014363. Source: OSTI; NTIS; GPO Dep 

The following was accomplished during the reporting period: (1) 
CO TPD spectra were obtained as a function of heating rate from 
Wyodak coal char samples gasified in 0.1 MPa oxygen at 390°C to 
10% burn-off. (2) The spectra were corrected for high temperature 
CO evolution from the sample bucket. (3) The spectra were fit to 
two desorption features using both Gaussian and first order des- 
orption peak shapes. The conclusions derived from these data and 
their analysis include: (4) The CO TPD spectra can be adequately 
represented by the sum of two Gaussian or first order desorption 
peaks. (5) The first order peak fits indicated that the second peak 
decreases at the expense of the first with decreasing heating rate. 
This is consistent with the theory that the second peak arises from 
CO rechemisorption. (6) Small angle neutron scattering data were 
obtained on char samples using the SAD diffractometer at the 
IPNS at Argonne National Laboratory. Data were obtained for both 
“dry” samples and the same samples saturated with deuterated 
toluene for “contrast-matching.” (7) The data demonstrate that 
contrast-matching techniques can be quite useful for decoupling 
gasification porosity from non-accessible porosity. 


23424 (DOE/PC/92540-T4) Predictive modeling of particie- 
laden turbulent flows: Final report. Shaffer, F.; Bolio, E.J.; 
Hrenya, C.M. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Dept. of Chemical Engineering. [1993]. 44p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92540. Order Number DE94014509. Source: OSTI; NTIS; 
GPO Dep. 

Earlier work of Sinclair and Jackson which treats the laminar 
flow of gas-solid suspensions is extended to model dilute turbulent 
flow. The random particle motion, often exceeding the turbulent 
fluctuations in the gas, is obtained using a model based on kinetic 
theory of granular materials. A two-equation low Reynolds number 
turbulence model is, modified to account for the presence of the di- 
lute particle phase. Comparisons of the model predictions with 
available experimental data for the mean and fluctuating velocity 
profiles for both phases indicate that the resulting theory captures 
many of the flow features observed in the pneumatic transport of 
large particles. The model predictions did not manifest an extreme 
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sensitivity to the degree of inelasticity in the particle-particle colli- 
sions for the range of solid loading ratios investigated. 


23425 (DOE/PC/93226-T2) Investigation of mineral trans- 
formations and ash deposition during staged combustion: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994. Harb, J.N. Brigham Young Univ., Provo, UT (United 
States). 2 May 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93226. Order Number 
DE94014545. Source: OSTI; NTIS; GPO Dep. 

Progress during the second quarter of a three-year study was 
made in two areas: Coal selection and characterization, combustor 
modifications and preliminary testing. Potential sources for coal 
have been identified and an attempt will be made to use the same 
coals as a similar doe study. Advances have continued in our 
SEM-based analytical techniques. Modifications to an existing 
reactor system have been initiated. A new coal feeder has been in- 
stalled and tested. Finally, specific tasks for the next quarter have 
been identified and reported. 


23426 (ETDE/JP-mf—94780691) Lectures at Clean Coal Day 
‘93 Hokkaido Seminar. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Nov 1993. 110p. (In 
Japanese). Order Number DE94780691. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper collects lectures given at Clean Coal Day Hokkaido 
Seminar 1993. Clean coal combustion technologies include electric 
dust collection, catalytic denitrification, and stack gas desulfuriza- 
tion (collectively the three item set), and low-NOx combustion. 
While the three item set is used as the standard combination of the 
technologies, other technologies may include the simultaneous 
stack gas desulfurization and denitrification process using dry acti- 
vated carbon that is under demonstration tests, as well as the 
pressurized fluidized bed and coal gasification combined power 
generation aimed at cleaner coal combustion and efficiency im- 
provement. Cost for the stack gas desulfurization accounts for 
about 20% of the total cost even in the standard technology, which 
is expensive. The present paper introduces coalbed methane used 
in America as a clean hydrocarbon fuel. The pressurized fluidized 
bed combustion combined-cycle power plant performs turbine 
power generation by using boiler pressurized combustion gas 
(about 10 atmospheric pressure), which is also capable of boiler 
steam turbine power generation, and is highly efficient and com- 
pact. Other technologies excellent in pollution suppression include 
in-furnace desulfurization by limestone charging, suppression of 
thermal NOx by means of low-temperature combustion, and dust 
and soot suppression by using ceramic filters. The paper touches 
on measures to reduce CO2 emission. 


23427 (ETDE/JP-mf-94780691, pp. 87-105) Pressurized flu- 
idized bed combined power generation system. Ishioka, H. (The 
Hokkaido Electric Power Co. Inc., Sapporo (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Nov 1993. 110p. (in Japanese). In Lectures at Clean Coal 
Day ’93 Hokkaido Seminar. Order Number DE94780691. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper is a record of the lecture given at the Ciean Coal Day 
'93 Hokkaido Seminar sponsored by NEDO. The lecture introduces 
a pressurized fluidized bed combined (PFBC) power generation 
system under construction at the Tomakomai power plant of 
Hokkaido Electric Power Company, and touches on its principles 
and the current status of the technology in the world. The PFBC 
system flows powder coal with particle size of about 3 mm into a 
furnace by bubbling the powder together with limestone powder as 
a desulfurizer in combustion air, and burns the mixture in the fur- 
nace. The furnace interior is pressurized to about 1 MPa, hence a 
gas turbine power generation can be performed at high tempera- 
ture (870°C) and with high-pressure waste gas. The process can 
realize a high-efficiency and low-pollution system when combined 
with the normal steam turbine power generation. The system has 
been launched of the construction at the site in June 1993 for com- 
pletion scheduled for 1996 as a No. 3 unit that aims at higher 





efficiency than the existing Tomakomai unit No. 2 of the ultra-high 
critical pressure system. The plan calls for a plant output of 85 MW 
and a plant thermal efficiency of 40.1% under the steam conditions 
of 169 kg/em* and 566/538°C. 19 figs., 3 tabs. 


23428 (RISO-R-733(EN)) Department of Combustion Re- 
search annual progress report 1 january - 31 December 1993. 
Hauge Madsen, P.; Petersen, S. (eds.). Risoe National Lab., 
Roskilde (Denmark). Combustion Dept. Mar 1994. 58p. Order 
Number DE94777355. Source: OSTI; NTIS; Also available from 
Risoe Library, P.O. Box 4000, DK-4000 Roskilde, Denmark. 

The Department of Combustion Research performs research and 
development in the programme area of combustion and gasifica- 
tion. The research is aimed at improving the technical and 
scientific basis for the design and operation of combustion and 
gasification plants. The overall objective is to contribute to a re- 
duced environmental impact and improved energy efficiency and 
economy. Basic as well as applied research is performed in a 
number of projects, which have been structured in two research 
programmes: Chemical and physical characterization of fuels and 
processes and Optimalization of combustion and gasification tech- 
nologies. The main research activities and results are surveyed in 
this Progress Report covering the period of 1 January to 31 De- 
cember 1993. In addition other activities, equipment and facilities, 
staff and publications are briefly presented. (au) (44 ills.) 
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23429 (BNL-60400) Incentives for reducing emissions in 
Krakow. Uberman, R. (Polinvest Ltd., Krakow (Poland)); Pierce, B.; 
Lazecki, A. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9404166-3: 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Pizen (Czech Republic), 26-28 Apr 1994). Order 
Number DE94013020. Source: OSTI; NTIS; INIS; GPO Dep. 


This effort is identifying, specific incentives that may be used by 
Krakow city officials to encourage, residents to change the way 
they heat their homes and businesses in order to reduce pollution. 
This paper describes the incentives study for converting small coal 
or coke-fired boilers to gas in the Old Town area. A similar study 
looked at incentives for expanding the district heating system and 
future analyses will be performed for home stove options. 


23430 (DOE/FE-0307P) Report to the United States 
Congress clean coal technology export markets and financing 
mechanisms. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). May 1994. 79p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94014093. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report responds to a Congressional Conference Report that 
requests that $625,000 in funding provided will be used by the De- 
partment to identify potential markets for clean coal technologies in 
developing countries and countries with economies in transition 
from nonmarket economies and to identify existing, or new, finan- 
cial mechanisms or financial support to be provided by the Federal 
government that will enhance the ability of US industry to partici- 
pate in these markets. The Energy Information Administration (EIA) 
expects world coal consumption to increase by 30 percent between 
1990 and 2010, from 5.1 to 6.5 billion short tons. Five regions 
stand out as major foreign markets for the export of US clean coal 
technologies: China; The Pacific Rim (other than China); South 
Asia (primarily India); Transitional Economies (Central Europe and 
the Newly Independent States); and Other Markets (the Americas 
and Southern Africa). Nearly two-thirds of the expected worldwide 
growth in coal utilization will occur in China, one quarter in the 
United States. EIA forecasts nearly a billion tons per year of addi- 
tional coal consumption in China between 1990 and 2010, a virtual 
doubling of that country’s coal consumption. A 30-percent increase 
in coal consumption is projected in other developing countries over 
that same period. This increase in coal consumption will be accom- 
panied by an increase in demand for technologies for burning coal 
cost-effectively, efficiently and cleanly. In the Pacific Rim and South 
Asia, rapid economic growth coupled with substantial indigenous 
coal supplies combine to create a large potential market for CCTS. 
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In Central Europe and the Newly Independent States, the challenge 
will be to correct the damage of decades of environmental neglect 
without adding to already-considerable economic disruption. 
Though the situation varies, all these countries share the basic 
need to use indigenous low-quality coal cleanly and efficiently. 


23431 (ETDE/JP-mf-94780691, pp. 3-19) Coal energy that is 
friendly to the earth. Ando, K. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Nov 1993. 110p. (In Japanese). In Lectures at Clean Coal 
Day ’93 Hokkaido Seminar. Order Number DE94780691. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper is a record of the lecture given at the Clean Coal Day 
'93 Hokkaido Seminar sponsored by NEDO. The lecture describes 
fresh review on coal as an energy source, the current situation on 
the world’s expectation on clean coal technologies and their future 
prospect, together with different technologies available in Japan. 
Coal reserve quantity is overwhelmingly abundant as the number 
of minable years is estimated to be 45 years for petroleum and 60 
years for natural gas, but it is 200 years for coal. In addition, be- 
cause of its existence being universal, its price is stable and the 
demand growth is strikingly high. Developing countries in particular, 
including China, are on a trend of increasing by as much as 30% 
in a decade. Japan leads largely the world in the coal cleaning 
technology, boasting of its high-level technologies from mining, 
cleaning, to combustion, gasification, liquefaction and decomposi- 
tion. However, Japan has a large duty to play the role of 
international contribution to cleaner use of coal through technical 
transfers that reflect the actual situations in the developing coun- 
tries. 11 figs. 


23432 (INIS-mf-13952) Clean coal technologies: A survey 
of research and development and implementations. Sonnino, T. 
(Sonnino and Associates, Rehovot (israel)); Bargur, J. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jul 1992. 96p. 
Contract 92-05-026. (MOEI-CU-RD-01-92.). Order Number 
DE94631024. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent developments and implementations in clean coal 
technologies foe power generation and industry are reviewed in the 
present work. The requirements of the Clean Air Act in the United 
States, and the Directives of the European communities, on the 
limitations of emissions of pollutants from coal uses are firstly 
briefly reviewed, and later technological means that are available 
to coal producers and utilizers to comply with them. Coal cleaning, 
before combustion may be achieved by physical, chemical and 
biotechnological methods, these technologies are then examined 
as well as coal refining. The developments in clean coal combus- 
tion are extremely rapid, particularly in regard to poor coals, they 
are reviewed and in particular fluidized bed combustion, in its vari- 
eties, as well as coal gasification and combined cycle and the 
utilization of the gas in fuel cells. A further chapter is devoted to 
the control of emissions of gases from coal combustion, to reduce 
SOz and NO, emitted in the atmosphere. The economic implica- 
tions of the technologies are evaluated according to the most 
recent information available from published literature and from in- 
dustry publications, and the results compared. The implications of 
means to reduce the emission of COz to the atmosphere are also 
evaluated. (authors). 


23433 (INIS-mf-14283) Black coal mining in the Ruhr area 
- development, political framework, regional involvement and 
diversification. RWI-Papiere, v. 30. Hamm, R.; Storchmann, K.H. 
Rheinisch-Westfaelisches Inst. fuer Wirtschaftsforschung, Essen 
(Germany). Oct 1992. 33p. (in German). Order Number 
DE94782425. Source: OSTI; NTIS (US Sales Only); INIS. 
Whenever mention is made of public budget cost cutting mea- 
sures by reducing subsidies, the German black coal industry also 
attracts attention. The ensuing discussions general consist of at 
least two explosive aspects: Energy policy, because hard coal- 
along with brown coal - is the only energy source largely available 
in the Federal Republic of Germany; regional policy, because the 
nature of coal mining makes is very concentrated in certain areas. 
The resolutions made in November 1991 towards a new concept of 
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coal mining are secure grounds enough to take stock of the mean- 
ing of hard coal mines in the largest German coal reserve - The 
Ruhr Area. There are four main aspects: Firstly, the development 
of the Ruhr mines since the end of the war is sketched out (Sec- 
tion |); the related political implications will be explored in Section 
2; due to the particular importance of coal mines in the Ruhr area, 
Section 3 is concerned with the sector's regional relationship; the 
final section (No. 4) explores the question of diversification in the 
production programme at Ruhrkohle AG, one of the several Ruhr 
mining industry businesses. (orig.) 


0160 Health and Safety 


Refer also to citation(s) 24061 


23434 (DOE/MC/26018-3730) Toxicity studies of mild gasi- 
fication products: Quarterly report, October-December 1993. 
National Inst. for Occupational Safety and Health, Morgantown, 
WV (United States). Mar 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al21-89MC26018. Order 
Number DE94004113. Source: OSTI; NTIS; GPO Dep. 

The major hypothesis of carcinogenesis is that malignancy is 
due to an alteration (mutation) of the genetic material in a somatic 
cell. Reactive electrophilic metabolites are generated from many 
chemicals by the action of endogenous mixed-function oxidases. 
These reactive metabolites may bind to cellular macromolecules, 
such as DNA, and can, therefore, initiate a mutagenic or carcino- 
genic event. Prokaryotes and non-mammalian eukaryotes are used 
in mutation assays, while cultured mammalian cells are generally 
used for mutagenic as well as clastogenic tests examining alter- 
ations and damage to the DNA and/or chromosomes of somatic 
celis. One of the first mammalian cell lines used in genotoxicity 
studies is V79, which was derived from Chinese hamster lung 
cells. According to the test plan on toxicity studies of mild gasifica- 
tion products, mammalian cell in vitro assays are to be performed 
on selected samples displaying mutagenic activity in the Ames as- 
say. The results of the Ames testing of the mild gasification sample 
Shell Oil PSIS#330331 were negative. However, fractionation of the 
sample and Ames testing of the subfractions were performed per 
DOE request. None of the subfractions was mutagenic in the Ames 
assay, as has been previously reported. Assays for the induction of 
gene mutation, sister chromatid exchange and micronucleus forma- 
tion in V79 cells have also been carried out for the sample. This 
paper reports the results of the mammalian cell assay. 
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Refer also to citation(s) 23445, 23446, 23451, 23452, 23453, 
23454, 23455, 23464, 26201 


23435 (ANL/CHM/PP-72605) Biomarker distributions in dit- 
ferent types of sedimentary organic matter isolated from the 
same sample: Implications for biomarker correlations. Ander- 
son, K.B. Argonne National Lab., IL (United States). [1994]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94014006. Source: 
OSTI; NTIS; GPO Dep. 

The observation of qualitatively and quantitatively distinct 
biomarker distributions in the pyrolysates of Type Il and Type Ill or- 
ganic matter isolated from the same sample is reported. This 
demonstrates the clear need for a greater understanding of the re- 
lationship between biomarker distributions present in the different 
components of sedimentary organic matter, and those observed in 
liquid products generated by maturation. The data imply that it is 
possible that the biomarker distributions observed in petroleums 
derived from inhomogeneous source rocks may be disproportion- 
ately derived from the various organic components of the sediment. 
This may result in spurious conclusions concerning oil/source rela- 
tionships and other geochemical parameters, which suggests that 
further investigations of these phenomena is well merited. 
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23436 (DOE/BC/14657-15) Measuring and predicting reser- 
voir heterogeneity in complex deposystems. The fluvial-deltaic 
Big Injun Sandstone in West Virginia: Final report, September 
20, 1991—October 31, 1993. Hohn, M.E.; Patchen, D.G.; Heald, 
M.; Aminian, K.; Donaldson, A.; Shumaker, R.; Wilson, T. West Vir- 
ginia Univ., Morgantown, WV (United States). May 1994. 351p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC 14657. Order Number DE94000129. Source: 
OSTI; NTIS; GPO Dep. 

Non-uniform composition and permeability of a reservoir, com- 
monly referred to as reservoir heterogeneity, is recognized as a 
major factor in the efficient recovery of oil during primary produc- 
tion and enhanced recovery operations. Heterogeneities are 
present at various scales and are caused by various factors, in- 
cluding folding and faulting, fractures, diagenesis and depositional 
environments. Thus, a reservoir consists of a complex flow system, 
or series of flow systems, dependent on lithology, sandstone gene- 
sis, and structural and thermal history. Ultimately, however, 
fundamental flow units are controlled by the distribution and type of 
depositional environments. Reservoir heterogeneity is difficult to 
measure and predict, especially in more complex reservoirs such 
as fluvial-deltaic sandstones. The Appalachian Oil and Natural Gas 
Research Consortium (AONGRC), a partnership of Appalachian 
basin state geological surveys in Kentucky, Ohio, Pennsylvania, 
and West Virginia, and West Virginia University, studied the Lower 
Mississippian Big Injun sandstone in West Virginia. The Big Injun 
research was multidisciplinary and designed to measure and map 
heterogeneity in existing fields and undrilled areas. The main goal 
was to develop an understanding of the reservoir sufficient to pre- 
dict, in a given reservoir, optimum drilling locations versus high-risk 
locations for infill, outpost, or deeper-pool tests. 


23437 (DOE/BC/14893—2) integration of advanced 

science and engineering techniques to quantify inter-well 
heterogeneity: Quarterly technical report, January 1—March 31, 
1994. Buckley, J.S.; Weiss, W.W.; Ouenes, A. New Mexico 
Petroleum Recovery Research Center, Socorro, NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-93BC14893. (PRRC—-94-14). 
Order Number DE94013888. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to conduct a variety of laboratory 
and field tests and utilize all the geological, geophysical, and engi- 
neering information collected to develop a reservoir model by the 
use of global optimization methods. The interdisciple effort will inte- 
grate advanced geoscience and reservoir engineering concepts to 
quantify reservoir heterogeneity and the dynamics of fluid-rock and 
fluid-fluid interactions. The reservoir characterization will include 
geological methods (outcrop and reservoir rock studies), geophys- 
ical methods (interwell acoustic techniques), and other reservoir/ 
hydrologic methodologies including analyses of pressure transient 
data, field tracer tests, and laboratory core studies. The field test- 
ing will be conducted at the Sulimar Queen Unit with related 
laboratory testing at the Petroleum Recovery Research Center 
(PRRC) on core samples from the Sulimar site and Queen sand- 
stone outcrops. Research methods will involve the acquisition of 
data obtained at different scales and integration of the data into a 
reservoir model. The goals of the project are to: (1) characterize 
lithologic heterogeneity, (2) quantify changes in heterogeneity at 
various scales, (3) integrate the wide variety of data into a model 
that is jointly constrained by the interdisciplinary interpretive effort, 
and (4) achieve greater accuracy and confidence during simulation 


and modeling as steps toward optimizing recovery efficiency from 
existing petroleum reservoirs. 


23438 (DOE/BC/14896-2) Geological and petrophysical 
characterization of the Ferron Sandstone for 3-D simulation of 
& fluvial-deltaic reservoir: [Quarterly] report, January 1—March 
31, 1994. Allison, M.L. Utah Geological and Mineral Survey, Salt 
Lake City, UT (United States). 22 Apr 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93BC14896. Order Number DE94013890. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to develop a comprehensive, in- 
terdisciplinary, quantitative characterization of a fiuvial-deltaic 
reservoir which will allow realistic interwell and reservoir-scale 





modeling to be used for improved oil-field development in similar 
reservoirs world wide. The geological and petrophysical properties 
of the Cretaceous Ferron Sandstone in east-central Utah will be 
quantitatively determined. Both new and existing data will be inte- 
grated into a 3-D representation of spatial variations in porosity, 
storativity, and tensorial rock permeability at a scale appropriate for 
interwell to regional-scale reservoir simulation. Results could im- 
prove reservoir management through proper infill and extension 
drilling strategies, reduce economic risks, increase recovery from 
existing oil fields, and provide more reliable reserve calculations. 
Transfer of the project results to the petroleum industry will be an 
integral component of the project. The technical progress is divided 
into several sections corresponding to subtasks outlined in the Re- 
gional Stratigraphy Task and the Case Studies Task of the original 
proposal. The primary objective of the Regional Stratigraphy Task 
is to provide a more detailed interpretation of the stratigraphy of 
the Ferron Sandstone outcrop belt from Last Chance Creek to Fer- 
ron Creek. The morphological framework established from the case 
studies will be used to generate subsequent flow models for the 
reservoir types. The primary objective of the Case Study Task is to 
develop a detailed geological and petrophysical characterization, at 
well-sweep scale or smaller, of the primary reservoir lithofacies typ- 
ically found in a fluvial-dominated deltaic reservoir. Sedimentary 
structures, lithofacies, bounding surfaces, and permeabilities mea- 
sured along closely spaced traverses (both vertical and horizontal) 
will be combined with data from core drilling to develop a 3-D mor- 
phology of the reservoirs within each case study area. 


23439 (DOE/BC/14956—4) Identification and evaluation of 
fluvial-dominated deltaic (class 1 oll) reservoirs in Oklahoma: 
Quarterly technical progress report, July 1, 1993-September 
30, 1993. Mankin, C.J. (Oklahoma Geological Survey, Norman, OK 
(United States)); Banken, M.K. Oklahoma Univ., Norman, OK 
(United States). 28 Apr 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-93BC14956. Order 
Number DE94013900. Source: OSTI; NTIS; GPO Dep. 

The Oklahoma Geological Survey (OGS), the Geological Infor- 
mation Systems department, and the School of Petroleum and 
Geological Engineering at the University of Oklahoma are engaging 
in a program to identify and address Oklahoma's oil recovery op- 
portunities in fluvial-dominated deltaic (FDD) reservoirs. This 
program includes the systematic and comprehensive collection and 
evaluation of information on all of Oklahoma’s FDD reservoirs and 
the recovery technologies that have been (or could be) applied to 
those reservoirs with commercial success. This data collection and 
evaluation effort will be the foundation for an aggressive, multi- 
faceted technology transfer program that is designed to support all 
of Oklahoma’s oil industry, with particular emphasis on smaller 
companies and independent operators in their attempts to maxi- 
mize the economic producibility of FDD reservoirs. Specifically, this 
project will identify all FDD oil reservoirs in the State; group those 
reservoirs into plays that have similar depositional and subsequent 
geologic histories; collect, organize and analyze all available data; 
conduct characterization and simulation studies on selected reser- 
voirs in each play; and implement a technology transfer program 
targeted to the operators of FDD reservoirs to sustain the life ex- 
pectancy of existing wells with the ultimate objective of increasing 
oil recovery. 


23440 (DOE/BC/14961-3) GBRN/DOE Project: Dynamic en- 
hanced recovery technologies: Quarterly technical report, 
January 1994—March 1994. Anderson, R.N. Columbia Univ., Pal- 
isades, NY (United States). Lamont-Doherty Earth Observatory. 15 
Apr 1994. 2585. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-93BC14961. Order Number 
DE94013638. Source: OSTI; NTIS; GPO Dep. 

Global Basins Research Network will perform a field demonstra- 
tion of their “Dynamic Enhanced Recovery Technology” to test the 
concept that the growth faults in El-330 field are conduits through 
which producing reservoirs are charged and that enhanced produc- 
tion can be developed by producing directly from the fault zone. 
The site, operated by Penzoil, is located in 250 feet of water the 
productive depth intervals include 4000 to 9000 feet. Previous work, 
which incorporated pressure, temperature, fluid flow, heat flow, 
seismic, production, and well log data, indicated active fluid flow 
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along fault zones. The field demonstration will be accomplished by 
drilling and production test of growth fault systems associated with 
the El-330 field. The project utilizes advanced 3-D seismic analy- 
sis, geochemical studies, structural and stratigraphic reservoir 
characterization, reservoir simulation, and compact visualization 
systems. The quarterly progress reports contains accomplishments 
to date for the following tasks: Management start-up; database 
management; field and demonstration equipment; reservoir charac- 
terization, modeling; geochemistry; and data integration. 


23441 (DOE/ER/14231—1) Two and three dimensional mag- 
netotelluric inversion. Booker, J.R. Washington Univ., Seattle, 
WA (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG06-92ER14231. Order 
Number DE94014820. Source: OSTI; NTIS; GPO Dep. 

Improved imaging of underground electrical structure has wide 
practical importance in exploring for groundwater, mineral and 
geothermal resources, and in characterizing oil fields and waste 
sites. Because the electromagnetic inverse problem for natural 
sources is generally multi-dimensional, most imaging algorithms 
saturate available computer power long before they can deal with 
complete data sets. We have developed an algorithm to directly in- 
vert large multi-dimensional magnetotelluric data sets that is orders 
of magnitude faster than competing methods. In the past year, we 
have extended the two- dimensional (2D) version to permit incorpo- 
ration of geological constraints, have developed ways to assess 
model resolution and have completed work on an accurate and 
fast three-dimensional (3D) forward algorithm. We are proposing to 
further enhance the capabilities of the 2D code and to incorporate 
the 3D forward code in a fully 3D inverse algorithm. Finally, we will 
embark on an investigation of related EM imaging techniques 
which may have the potential for further increasing resolution. 


23442 (Juel+-2829) Chemical kerogen decomposition in 
type-ll kerogens in the Posidonia shale of the Hilsmulide in 
northwestern Germany and of the Parisian basin. San-Torcuato, 
A. Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 
und Dynamik der Geosphaere 4: Erdoei und Organische Chemie; 
Koeln Univ. (Germany). Oct 1993. 295p. (In German). Order Num- 
ber DE94779095. Source: OSTI; NTIS (US Sales Only). 

Kerogen is the insoluble organic material contained in sediment 
rock and is formed out of living matter such as aigae, bacteria, fo- 
liage, and wood in the course of millions of years. The kerogens 
examined in this study are of marine origin. 75% stem from algae, 
whose non-hydrolisable components sedimented in an anoxic envi- 
ronment. In some cases the cell morphology has largely been 
preserved. Six kerogens from the Posidonia shale of the Hilsmulde 
in northwestern Germany were isolated by dissolving the inorganic 
matrix with mineral acids. The six kerogens all formed in the same 
sedimentation environment, but they exhibit different degrees of 
maturation. This makes them suitable for studying the molecular 
processes underlying thermic maturation if kerogens (formation of 
mineral oil out of kerogens). The six kerogens from the Hilsmulde 
were selectively broken down into low-molecular fragments by 
means of oxidation with ruthenium tetroxide. The main oxidation 
products were identified by gas chromatography. The aliphatic 
oxidation products, mono-n-carboxylic acids (C2-C39) and a,w-di-n- 
carbon acids (C4-C27), were distributed fairly evenly. The aromatic 
oxidation products were comprised of benzene polycarboxylic 
acids. (orig /EF) 


23443 (NEI-NO—412) Modeling of acoustic full waveform 
logging. Renlie, L. Trondheim Univ. (Norway). Norges Tekniske 
Hoegskole. Jan 1994. 130p. Order Number DE94783314. Source: 
OSTI; NTIS. 

All parts of the complex waveforms recorded by acoustic logging 
tools contain information about the formation surrounding the bore- 
hole. In practice, however, only a small portion of this information 
is used. Reasons for this limited use are insufficient understanding 
of the interaction between the acoustic waves and the borehole- 
formation system, and insufficient ability to invert full waveform 
data. Through mathematical modeling and interpretation of results 
from this modeling, this thesis is intended to contribute to improved 
use of acoustic full waveform logs. The first subject considered, is 
the stress-relief associated with the drilling of a borehole. This 
stress-relief may lead to an anisotropic formation in the vicinity of 
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the borehole, where the properties in the radial direction differ from 
those in the axial and tangential directions. Thus, axial and radial 
P-wave velocities are different, and similarly, the velocity of an axial 
S-wave depends on whether the polarization is radial or tangential. 
The next subject considered is the effect of a thin concentric layer, 
with a low S-wave velocity, located between the fluid and a fast 
formation on the acoustic response in a fluid filled borehole. In 
practice, a mudcake may be representative for such a layer. Nu- 
merical results demonstrate that the layer significantly influences 
the modal behavior in the borehole. In addition to the Stoneley and 
pseudo-Rayleigh modes, there exist another set of modes associ- 
ated with the layer. The interaction between the two set of modes 
has several prominent features. Dispersion relations and excitation 
functions are calculated and compared with the case where the 
layer is replaced by the borehole fluid. 38 refs., 55 figs., 7 tabs. 


0203 Drilling and Production 
Refer also to citation(s) 23437, 23439, 23481, 25429 


23444 (CONF-9403132—1) An adaptive finite element 
methodology for 2D simulation of two-phase flow through 
porous media. Morton, D.J.; Tyler, J.M.; Bourgoyne, A.T.; Sche- 
newerk, P.A. Louisiana State Univ., Baton Rouge, LA (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92BC14831. From 1994 ACM 
symposium on applied computing; Phoenix, AZ (United States); 6-8 
Mar 1994. Order Number DE94014025. Source: OSTI; NTIS; GPO 
Dep. 

A scheme for the accurate simulation of two-phase flow through 
porous media, utilizing adaptive finite element methods is pre- 
sented. The theoretical equations and their approximation using 
Galerkin’s method is covered, followed by a discussion of a dy- 
namically refined mesh which preserves piece wise solutions 
across transition elements. Finally, comparisons are made between 
results of computed simulations and laboratory experiments. The 
paper uses the processes occurring in a water coning scenario, a 


problem of particular interest to petroleum engineers, to illustrate 
the method. 


23445 (DOE/BC/14831—7) Assist in the recovery of 
bypassed oil from reservoirs in the Gulf of Mexico: Final quar- 
terly status report, October 1, 1993—December 31, 1993. 
Schenewerk, P.A. Louisiana State Univ., Baton Rouge, LA (United 
States). Dept. of Petroleum Engineering. 28 Feb 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92BC14831. Order Number DE94013952. Source: OSTI; 
NTIS; GPO Dep. 

Maps collected at the MMS office in New Orleans were planime- 
tered and measured. Measurements of estimated salt diameter and 
updip areas are also being derived. Production data was read from 
the tapes obtained in New Orleans and reformatted for use in 
TORIS. Conceptual work began on the development of the models 
required to assess unrecovered oil, continued primary recovery of 
existing mapped oil, updip attic oil recovery, and miscible and 
immiscible COz injection recovery. Efforts began to supplement ex- 
isting TORIS data with drilling, workover and facility costs related 
to past enhanced oil recovery, efforts in the offshore Gulf of Mexico 
area. Data on CO. sources was collected and byproduct CO, 
costs were estimated for use in the economic model. LSU contin- 
ued the analysis of data obtained from Taylor Energy on the South 
Marsh Island (SMi) Block 73 Field and the blindcoded Field 2, both 
in the Gulf of Mexico. The apparatus for experiments for the study 
of attic oil recovery techniques is being tested. Tests of the 2D 
adaptive finite element model continue, simulating oil/water flow 
through porous media. Although coning traces are being produced 
similar to those in the Lance Hebert thesis, oscillations are still a 
problem. The Master modification has been completed and cur- 
rently undergoing testing. 


23446 (DOE/BC/14831-9) Assist in the recovery of 
bypassed oll from reservoirs in the Gulf of Mexico: Annual re- 
port, February 18, 1993-February 18, 1994. Schenewerk, P.A. 
Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Petroleum Engineering. 17 Mar 1994. 144p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC22-92BC14831. 
Order Number DE94013954. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to assist the recovery of non- 
contacted oil from known reservoirs on the Outer Continental Shelf 
in the Gulf of Mexico. Thus far, research has consisted of data col- 
lection from Minerals Management Service (MMS), literature and 
operators; detailed studies of several screened reservoirs; modifi- 
cation of three public domain simulators; development of a 
predictive model; and design and construction of several laboratory 
experiments for studying attic oil recovery. The methodology for 
data collection from MMS, literature and operators is keyed on 208 
sands containing 1,289 reservoirs, representing 60% of the original 
oil in place (OOIP) in the Gulf of Mexico. This data collection has 
been completed after several delays concerning confidentiality 
agreements between MMS, DOE, and LSU and its subcontractors. 
Secondary recovery by downdip gas injection in steeply dipping oil 
reservoirs has been widely used successfully since the 1950's. 
Methane and nitrogen have been the primary gases used. Reser- 
voirs which had been subjected to this type of recovery or had the 
potential to be subjected to this type of recovery were screened for 
detailed studies. Three reservoirs were identified which possessed 
the proper criteria and which had data available for detailed stud- 
ies, the B-35-K and B-65-G reservoirs of South Marsh Island Block 
73 Field and Reservoir 3 of Field 2, which was blind-coded by op- 
erator request. Detailed data sets for simulating these reservoirs 
were created. This included the review and analysis of the geology 
of the reservoirs to define reasonable grid configurations for use in 
the simulator and review of well histories, including production, gas 
injection, and pressure data. 


23447 (DOE/BC/14875-T1) Research program on fractured 
petroleum reservoirs: Quarterly report, January 1—March 31, 
1994. Firoozabadi, A. Reservoir Engineering Research Inst., Palo 
Alto, CA (United States). 30 Apr 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93BC14875. 
Order Number DE94012996. Source: OSTI; NTIS; GPO Dep. 

We have developed a simple method to account for reinfiltration 
and capillary continuity processes in a grid cell that may contain a 
large number of matrix blocks. This method requires fine grid simu- 
lation of a three-block stack. The proposed technique also takes 
into account the variation of capillary pressure, and even perme- 


ability and height variation among various matrix blocks reasonably 
well. 


23448 (DOE/BC/14881-7) Improving reservoir conformance 
using gelled polymer systems: Sixth quarterly report, Decem- 
ber 25, 1993—March 24, 1994. Green, D.W.; Willhite, G.P.; Buller, 
C.; McCool, S.; Vossoughi, S.; Michnick, M. Kansas Univ. Center 
for Research, Inc., Lawrence, KS (United States). 21 Apr 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92BC14881. Order Number DE94013910. Source: 
OSTI; NTIS; GPO Dep. 

The general objectives are to (1) to identify and develop gelled 
polymer systems which have potential to improve reservoir confor- 
mance of fluid displacement processes, (2) to determine the 
performance of these systems in bulk and in porous media, and (3) 
to develop methods to predict the capability of these systems to re- 
cover oil from petroleum reservoirs. This work focuses on three 
types of gel systems - an aqueous polysaccharide (KUSP1) system 
that gels as a function of pH, the chromium(III)-polyacrylamide sys- 
tem and the aluminum citrate-polyacrylamide system. Laboratory 
research is directed at the fundamental understanding of the 
physics and chemistry of the gelation process in bulk form and in 
porous media. This knowledge will be used to develop conceptual 
and mathematical models of the gelation process. Mathematical 
models will then be extended to predict the performance of gelled 
polymer treatments in oil reservoirs. Accomplishments for this 
quarter are presented for the following tasks: development and se- 


lection of gelled polymer systems; and physical and chemical 
characterization of gel systems. 


23449 (DOE/BC/14883-7) Surfactant-enhanced alkaline 
flooding for light oil recovery: Quarterly report, January 1- 
March 31, 1994. Wasan, D.T. Illinois Inst. of Tech., Chicago, IL 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract AC22-92BC 14883. Order Num- 
ber DE94013912. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a very cost- 
effective method for formulating a successful surfactant-enhanced 
alkaline flood by appropriately choosing mixed alkalis which form 
inexpensive buffers to obtain the desired pH (between 8.5 and 
12.0) for ultimate spontaneous emulsification and ultra-low tension. 
In addition, the novel concept of pH gradient design to optimize 
flood water conditions will be tested. Last quarter we investigated 
the phase behavior and the regions where in the middie phase oc- 
curs. The optimum phase was found to go through a maximum with 
pH, sodium concentration and surfactant concentration. The opti- 
mum pH is about 12.0 to 13.5, the optimum sodium concentration 
is about 0.513 mol/liter, and the optimum surfactant concentration 
is about 0.2%. The effect of surfactant type was also investigated. 
Petrostep B-105 was found to give the most middie phase produc- 
tion. This quarter, we investigated the contact angle of Long Beach 
oil, Adena oil, and a model oil on a solid glass surface in contact 
with an aqueous alkaline solution both with and without added pre- 
formed surfactant. The contact angle with Long Beach and Adena 
oils showed oil-wet conditions, whereas the model oil showed both 
oil-wet and water-wet conditions depending on the pH of the aque- 
ous phase. The addition of surfactant to the alkaline solution 
resulted in making the system less oil-wet. Spreading of the oil on 
the glass surface was observed in all three systems investigated. 


23450 (DOE/BC/14886-5) Investigation of oll recovery im- 
provement by coupling an interfacial tension agent and a 
mobility control agent in light oll reservoirs: Technical 
progress report, September—December 1993. Pitts, M.J. Surtek, 
Inc., Golden, CO (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC 14886. Order Number DE94013915. Source: OSTI; NTIS; 
GPO Dep. 

The study will investigate two major areas concerning co- 
injecting an interfacial tension reduction agent(s) and a mobility 
control agent into petroleum reservoirs. The first will consist of 
defining the mechanisms of interaction of an alkaline agent, a sur- 
factant, and a polymer on a fiuia-fiuid and a fluid-rock basis. The 
second is the improvement of the economics of the combined tech- 
nology. This report examines the adsorption of alkali, surfactant, 
and polymer onto crushed Berea sandstone. 


23451 (DOE/BC/14891-2) Interdisciplinary study of reser- 
voir compartments: Quarterly technical progress report, 
January 1, 1994—March 31, 1994. Van Kirk, C.W.; Thompson, R.S. 
Colorado School of Mines, Gokden, CO (United States). Dept. of 
Petroleum Engineering. 27 Apr 1994. 55p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC14891. 
Order Number DE94013886. Source: OSTI; NTIS; GPO Dep. 

This DOE research project was established to document the in- 
tegrated team approach for solving reservoir engineering problems. 
A field study integrating the disciplines of geology, geophysics, and 
petroleum engineering will be the mechanism for documenting the 
integrated approach. This is an area of keen interest to the oil and 
gas industry The goal will be to provide tools and approaches that 
can be used to detect reservoir compartments, reach a better re- 
serve estimate, and improve profits early in the life of a field. Brief 
summaries of the project status are presented for: reservoir selec- 
tion and data gathering; outcrop/corel log analysis/and correlations; 
internal architecture description; seismic analysis; and permeability 
experimental work. 


23452 (DOE/BC/14892-2) Visual display of reservoir pe- 
rameters attecting enhanced oll recovery: Second quarterly 
report, [January 1, 1994—March 31, 1994]. Wood, J.R. Michigan 
Technological Univ., Houghton, MI (United States). Apr 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93BC14892. Order Number DE94013887. Source: 
OSTI; NTIS; GPO Dep. 

This project will provide a detailed example, based on a field trail, 
of how to evaluate a field for enhanced oil recovery (EOR) opera- 
tions utilizing data typically available in a field that has undergone 
primary development. The approach will utilize readily available, af- 
fordable computer software and analytical services. This study will 
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illustrate the steps involved in (1) integration of data typically avail- 
able for gas and oil fields with predictive models for reservoir 
alteration and (2) linking these data and models with modem com- 
puter software to provide 2- and 3-D visualizations of reservoir 
geometry, facies and subsurface, stratigraphy, original oil in place, 
present (estimated) oil in place, and measured and model parame- 
ters. The Michigan Technological University (MTU) group continued 
work on sample measurement and prepared for technology transfer 
of results at the June AAPG meeting in Denver D. Schueler is de- 
veloping a program to store and display the results of our project in 
an interactive format using the MacroMind Director multimedia pro- 
gram. All project data, results and reports will be integrated in this 
medium and the final product will be a CD ROM which can be dis- 
tributed to interested parties as part of our technology transfer 
effort. X-ray Diffraction (XRD: R. Kramer) and Fourier Transform In- 
frared Spectroscopy (FTIR: N. Popko) analysis of samples from 
one of the Pioneer wells have begun and spreadsheets and graph- 
ics to record and display the results have been developed. 


23453 (DOE/BC/14951-5) Integrated approach towards the 
Application of Horizontal Wells to improve Waterflooding Per- 
formance: Annual report. Kelkar, M.; Liner, C.; Kerr, D. Tulsa 
Univ., OK (United States). Jun 1994. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-93BC14951. 
Order Number DE94000137. Source: OSTI; NTIS; GPO Dep. 

This annual report describes the progress during the first year of 
the project on Integrated Approach Towards the Application of Hori- 
zontal Wells to Improve Waterflooding Performance. This project is 
funded under the Department of Energy’s Class | program which is 
targeted towards improving the reservoir performance of mature oil 
fields located in fluvial-dominated deltaic deposits. The project 
involves an integrated approach to characterize the reservoir fol- 
lowed by drilling of horizontal injection wells to improve production 
performance. The type of data the authors intend to integrate in- 
cludes cross bore hole seismic surveys, geological interpretation 
based on logs and cores, and engineering information. This report 
covers the first phase of the project which includes a detailed 
reservoir description of the field based on the available information, 
followed by flow simulation of the Self Unit to compare the simu- 
lated result with the historical performance. Based on the simulated 
results, a vertical test well was drilled to validate this reservoir de- 
scription. The well will also be used as a source well for a cross 
bore hole seismic survey. This report discusses the related geo- 
physical, geological and engineering activities leading to the drilling 
of the vertical test well. The validation phase and the collection of 
the cross bore hole survey has just begun, and the results will be 
presented in the next annual report. 


23454 (DOE/BC/14955-—4) Applications of advanced 
petroleum production technology and water alternating gas in- 
jection tor enhanced oil recovery: Mattoon Ol! Field, lilinois: 
Fourth quarterly report, [October 1, 1993-December 31, 1993]. 
Baroni, M. American Oil Recovery, inc., Decatur, IL (United 
States). 25 Jan 1994. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-93BC14955. Order Num- 
ber DE94013899. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to continue reservoir characteri- 
zation of the Cypress Sandstone; to identify and map 
fades-defined waterflood units (FDWS); and to design and imple- 
ment water-alternating-gas (WAG) oil recovery utilizing carbon 
dioxide (CO2). The producibility problems are permeability variation 
and poor sweep efficiency. Phase 1 of the project focuses on the 
development of computer-generated geological and reservoir simu- 
lation models that will be used to select sites for the demonstration 
and implementation of CO, displacement programs in Phase 2. In- 
cluded in Phase 1 is the site selection and drilling of an infill well, 
coring of the Cypress interval, and injectivity testing to gather infor- 
mation used to update the reservoir simulation model. Phase 2 
involves field implementation of WAG. Technology Transfer in- 
cludes outreach activity such as seminars, workshops, and field 
trips. Technical progress for this quarter is described. 


23455 (DOE/BC/14955-6) Applications of advanced 
petroleum production technology and water alternating gas in- 
jection for enhanced oll recovery: Mattoon Oil Field, Iilincis: 
[Quarterly report], January—March 1994. Baroni, M.R. American 
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Oil Recovery, Inc., Decatur, IL (United States). 30 Apr 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-93BC14955. Order Number DE94013898. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this project are to continue reservoir characteri- 
zation of the Cypress Sandstone; to identify and map 
facies-defined waterflood units (FDWS); and to design and imple- 
ment water-alternating-gas (WAG) oil recovery utilizing carbon 
dioxide (CO). The producibility problems are permeability variation 
and poor sweep efficiency. Phase 1 of the project focuses on the 
development of computer-generated geological and reservoir simu- 
lation models that will be used to select sites for the demonstration 
and implementation of CO. displacement programs in Phase 2. In- 
cluded in Phase 1 is the site selection and drilling of an infill well, 
coring of the Cypress internal and injectivity testing to gather infor- 
mation used to update the reservoir simulation model. Phase 2 
involves field implementation of WAG. Technology Transfer in- 
cludes outreach activity such as seminars, workshops, and field 
trips. Accomplishments for the past quarter are described. 


23456 (DOE/BC/14957-3) Improved oll recovery in fluvial 
dominated deltaic reservoirs of Kansas, Near-term: Third 
quarterly report, January 1, 1994-Aprii 1, 1994. Green, D.W.; 
Willhite, G.P.; Walton, A.; Schoeling, L.; Reynolds, R.; Michnick, 
M.; Watney, L. Kansas Univ. Center for Research, Inc., Lawrence, 
KS (United States). 15 Apr 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-93BC14957. 
Order Number DE94013745. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to address waterflood problems of 
the type found in Cherokee Group reservoirs in southeastern 
Kansas and in Morrow sandstone reservoirs in southwestern 
Kansas. Two demonstration sites operated by different independent 
oil operators are involved in the project. The Nelson Lease (an ex- 
isting waterflood) is located in Allen County, Kansas in the N.E. 
Savonburg Field. The Stewart Fieki is located in Finney County, 
Karisas. General topics to be addressed will be (1) reservoir man- 
agement and performance evaluation, (2) waterflood optimization, 
and (3) the demonstration of recovery processes involving off-the- 
shelf technologies which can be used to enhance waterflood 
recovery, increase reserves, and reduce the abandonment rate of 
these reservoir types. The reservoir management portion of the 
project will involve performance evaluation and will include such 
work as (1) reservoir characterization and the development of a 
reservoir database, (2) identification of operational problems, (3) 
identification of near wellbore problems, (4) identification of unre- 
covered mobile oil and estimation of recovery factors, and (5) 
identification of the most efficient and economical recovery pro- 
cess. The waterflood optimization portion of the project involves 
only the Nelson Lease. It wili be based on the performance evalua- 
tion and will involve (1) design and implementation of a water 
cleanup system for the waterflood, (2) application of well remedial 
work such as polymer gel treatments to improve vertical sweep ef- 
ficiency, and (3) changes in waterflood patterns to increase sweep 
efficiency. Finally, it is planned to implement an improved recovery 
process, possibly polymer augmented waterflooding on both field 
demonstration sites. Progress reports are presented for the follow- 
ing tasks: engineering and geological analysis; water plant 
development; pattern changes and wellbore cleanup; field opera- 
tions; laboratory testing; and utilization. 


23457 (DOE/MC/26031-3805) Field verification of CO>- 
foam: Quarterly report, 1 January-31 March 1994. Martin, F.D.; 
Heller, J.P.; Weiss, W.W. New Mexico Petroleum Recovery Re- 
search Center, Socorro, NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG21- 
89MC26031. Order Number DE94014921. Source: OSTI; NTIS; 
GPO Dep. 

The main objective of this cooperative industry-university- 
government project is to evaluate the use of foam for mobility 
control and fluid diversion in a field CO. flood. The East Vacuum 
Grayburg/San Andreas Unit (EVGSAU), operated by Phillips 
Petroleum Company, is the site selected. The favorable production 
responses resulting from the first foam injection test are described 
in the previous progress reports. Based on these favorable re- 
sponses, a second foam test was initiated in May 1993 in the 
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same injection well (3332-001) used for the first foam tests. How- 
ever, facilities problems have delayed the completion of this 
second test. When the foam injection test begins, CO will be in- 
jected for twelve days prior to any surfactant to test for residual 
effects. Then surfactant will be started at 1,000 ppm for three to 
five days and followed with CO, for an unspecified time frame. As 
the pressure response diminishes, due to either the foam moving 
away from the wellbore or the foam drying out from the continued 
injection of CO,, then another surfactant slug will be injected. Data 
that will be gathered include a few flowing bottomhole pressures 
during COz injection and a few profiles late in the surfactant injec- 
tion period. The goal will be to determine the minimum amount of 
surfactant needed to control the offending producing well that has 
experienced CO2 breakthrough. 


23458 (DOE/MC/29252-3776) Development of a near bit 
MWD system: Quarterly report, October-December 1993. Mc- 
Donald, W.J.; Pittard, G.T. Maurer Engineering, Inc., Houston, TX 
(United States). Mar 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-93MC29252. Order Num- 
ber DE94004141. Source: OSTI; NTIS; GPO Dep. 

The project objective is to develop a measurements-while-drilling 
module that can reliably provide real-time reports of drilling condi- 
tions at the bit. The module is to support multiple types of sensors 
and to sample and encode their outputs in digital form under 
microprocessor control. The assembied message will then be elec- 
tromagnetically transmitted along the drill string back to a standard 
mud-pulse or EM MWD tool for data integration and relay to the 
surface. The development effort will consist of reconfiguring the Ac- 
cuNav EM MWD Directional System manufactured and marketed 
by Guided Boring Systems, Inc. of Houston, Texas for near-bit use 
followed by the inclusion of additional sensor types in Phase 2. To 
maintain focus and provide the desired level of project control, 
work is divided into two phases. The current Phase 1 goal is to de- 
fine system specifications followed by design, fabrication and 
testing of a functioning prototype. To minimize costs, the Phase 1 
prototype will be configured with accelerometers, temperature and 
pressure. Phase 2 will consist of incorporating a selected data 
suite (adding other sensors such as gamma ray) and performing a 
series of field experiments. Before proceeding to the field test 
stage, a series of vibration cycle and shock tests will be performed 
to identify areas to strengthen through redesign and packaging 
modifications. Pending success of the field tests, final design modi- 
fications would be implemented and the system commercialized. 


23459 (DOE/MC/30126-3800) Base program on energy re- 
lated research: Quarterly technical progress report, November 
1993—January 1994. Western Research Inst., Laramie, WY (United 
States). [1994]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30126. (WRI-94-R007). 
Order Number DE94014170. Source: OSTI; NTIS; GPO Dep. 

This report consists of brief reports on a number of processes 
involving: gas injection in oil wells; coalbed methane recovery sim- 
ulation; a portable data acquisition system; development of a 
premium fuel from western coal; optimization of recycle oil process 
for eastern oil shales; solid waste management and waste product 
utilization; mercury recovery from coal; remedial action taken with 
contaminated soils; and heavy oil/plastics co-processing. 


23460 (DOE/MC/30127-3815) Jointly Sponsored Research 
Project: Quarterly technical progress report, July 1993— 
September 1993. Deans, H.A. Western Research Inst., Laramie, 
WY (United States). [1994]. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-93MC30127. 
(WRI-93-R038). Order Number DE94014919. Source: OSTI; NTIS; 
GPO Dep. 

This task involves constructing and demonstrating a working 
model of an electric downhole steam generator (EDSG) which can 
use oil field produced water as feed. The primary objectives for the 
initial reporting period were to build a low-pressure EDSG unit, to 
construct a test facility for circulating brine and venting steam, and 
to test the EDSG unit at atmospheric pressure in the new facility. 
The unit was demonstrated to the Meshekow Oil Recovery Consor- 
tium (MORC) participants. 





23461 (Jue+-2832) Molecular processes in the biodegrada- 
tion of crude oils and crude oil products in the natural 
reservoir and in laboratory experiments. Schalenbach, SS. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 
und Dynamik der Geosphaere 4: Erdoel und Organische Chemie; 
Technische Hochschule Aachen (Germany). Oct 1993. 228p. (In 
German). Order Number DE94778951. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two ains were pursued in the present study; first, to find positive 
indicators of the onset of biodegradation of reservoir oil wherever 
other parameters fail to give a clear picture; second, to establish a 
basic understanding of the molecular processes underlying the 
biodegradation of hydrocarbons and thus create a starting point for 
finding better criteria for valuating biological restoration methods for 
crude oil contaminated soils. (orig/HS) 


23462 (NEI-NO-—406) Investigation of cavity failures for 
sand production prediction. Tronvoll, J. Trondheim Univ. (Nor- 
way). Norges Tekniske Hoegskole. Aug 1993. 215p. Order Number 
DE94777317. Source: OSTI; NTIS. 

The problem of sand production during production of hydrocar- 
bons has been investigated by physical model experiments 
simulating the behavior of a perforation cavity. Four different 
sandstones with different strength, elastic properties, grain size dis- 
tribution, mineralogy and petrophysical properties were used in the 
experiments. Both the rock strength, permeability and elastic prop- 
erties were to some degree anisotropic and depend on the stress 
level. An experimental apparatus allowing for testing of 100 mm di- 
ameter and 150 mm long cylindrical rock specimens (field core 
size) containing a pre-drilled cavity has been established. The facil- 
ity simulates the in situ stresses by applying confining pressure to 
the external boundary of the test specimen, while fluid is flown un- 
der pressure axially into the cavity. The radial cavity deformation is 
monitored by a cantilever gauge, while sand production is moni- 
tored visually and by ultrasonic Doppler velocimetry. initial 
non-linear cavity deformation (initial cavity failure) seems to define 
a lower bound for initial sand production. The initial cavity failure 
stress is mainly governed by the rock strength as the axial fluid 
flow did not significantly affect the initial failure stress of the cavity 
wall. Generally, little sand was produced at initial cavity failure and 
a significant post-failure stability was observed. In the post-failure 
regime the fluid flow appeared to destabilize the failed zone and 
other failure mechanisms related to the pore pressure gradient or 
the fluid flow velocity seemed to occur. In extreme cases the fail- 
ure zone propagated rapidly in the axial direction, parallel with the 
direction of fluid flow, and created an axial siot or pipe resulting in 
large influx of sand into the cavity. 76 refs., 88 figs., 20 tabs. 


23463 (NEI-NO-417) Activity of sulfate-reducing bacteria 
in North Sea oil reservoirs. Rosnes, J.T. Bergen Univ. (Norway). 
1992. 112p. Order Number DE94783324. Source: OSTI; NTIS. 

The main objective of this thesis is to investigate activity of ther- 
mophilic sulfate-reducing bacteria (SRB) in waterflooded North Sea 
oil reservoirs. SRB produce hydrogen sulfide (H2S), which is a poi- 
sonous and reactive gas that may lead to reservoir souring. The 
investigations include an identification of SRB responsible for H2S 
generation and a study of the response of SRB activity to nutri- 
tional and physical reservoir parameters. Strains of all the three 
known groups of thermophilic SRB have been isolated from North 
Sea oil field waters. The number of bacteria in oil field waters are 
from 105 to 10° bacteria per milliliter, and SRB constitute up to 
50% of the numbers. Activity measurements of isolated SRB grown 
at simulated reservoir conditions revealed that SRB are active at 
high temperature (80°C) and high pressure (300 bar). Estimates, 
based on levels of organic acids in different formation waters show 
that the maximum potential of H2S production varies between 22 
and 416 mg HS per liter. It can take from 26 to 500 days before 
the H2S potential is attained. The concentration of nutrients like 
carbon, nitrogen, phosphorus and sulfate, varies from one reservoir 
to another, as well as physical parameters like temperature, pres- 
sure, salinity, porosity and permeability. Therefore, in order to 
develop a comprehensive model permitting more accurate predic- 
tion of reservoir souring, one has to consider the conditions in 
individual reservoirs together with the physiological properties of 
isolated SRB. 
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23464 (NIPER-685) National Institute for Petroleum and 
Energy Research (NIPER) final report, [October 1, 1983— 
December 31, 1993]. Deterding, J.M.; Sutterfield, F.D.; Burchfield, 
T.E. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States). Dec 1993. 603p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-83FE60149. 
Order Number DE94004471. Source: OSTI; NTIS; GPO Dep. 

From October 1, 1983 through December 31, 1993, the IIT Re- 
search Institute operated the National Institute for Petroleum and 
Energy Research (NIPER), in Bartlesville, Oklahoma, for the US 
Department of Energy under Cooperative Agreement DE-FC22- 
83FE60149. The accomplishments of the work performed during 
that 10-year period are described. Areas of research covered in 
the report are Reservoir Assessment and Characterization, TORIS 
Research Support, Chemical Flooding Technology, Gas Flooding 
Technology, Thermal EOR Methods, Microbial EOR Processes, 
Relative Permeability and Special Core Analysis, Imaging 
Techniques Applied to the Study of Fluids in Porous Media, Devel- 
opment of Analytical Methodology for Analysis of Heavy Crudes, 
Thermochemistry ard Thermophysical Properties of Organic Nitro- 
gen and Diheteroatom-Containing Compounds, and Environmental 
Projects. Recommendations for future work are given. Each area of 
research covered is documented, and a bibliography of all NIPER 
presentations and publications, including reports prepared for the 
DOE, is appended. 
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23465 (DOE/BC/14886-6) Investigation of oll recovery im- 
provement by coupling an interfacial tension agent and a 
mobility contro! agent in light oil reservoirs: Annual report, 
October 1992-September 1993. Pitts, M.J. Surtek, Inc., Golden, 
CO (United States). Jun 1994. 53p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92BC14886. 
Order Number DE94000139. Source: OSTI; NTIS; GPO Dep. 

Investigation of Oil Recovery Improvement by Coupling and in- 
terfacial Tension Agent and a Mobility Contro! Agent in Light Oil 
Reservoirs will study two major areas concerning co-injecting an in- 
terfacial tension reduction agent(s) and a mobility control agent. 
The first area defines the interactions of alkaline agent, surfactants, 
and polymers on a fluid-fluid and fluid-rock basis. The second area 
concerns the economic improvement of the combined technology. 
This report examines the interactions of different alkaline agents, 
surfactants, and polymer combinations on a fluid-fiuid basis. Alkali 
and surfactant combine to reduce the interfacial tension between a 
low acid number, 42 API gravity crude oil and the aqueous solution 
to values lower than either agent alone. Surfactant structure can 
vary from linear chain sulfonates to alkyl aryl sulfonates to produce 
low interfacial tension values when combined with alkali. However 
as a class, the alkyl aryl sulfonates were the most effective surfac- 
tants. Surfactant olefinic character appears to be critical in 
developing low interfacial tensions. For the 42 API gravity crude 
oil, surfactants with molecular weights ranging from 370 to 450 
amu are more effective in lowering interfacial tension. Ultra low in- 
terfacial tensions were achieved with all of the alkaline agents 
evaluated when combined with appropriate surfactants. Different in- 
terfacial tension reduction characteristics with the various alkali 
types indicates alkali interacts synergistically with the surfactants to 
develop interfacial tension reduction. The solution pH is not a de- 
termining factor in lowering interfacial tension. Surfactant is the 
dominant agent for interfacial tension reduction. 


23466 (DOE/PC/79818-T12) Bench-scale co-processing: 
Technical progress report No. 23, January 1, 1994—March 31, 
1994. Gatsis, J.G.; Gala, H.B. UOP, Inc., Des Plaines, IL (United 
States). [1994]. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-87PC79818. Order Number 
DE94014553. Source: OSTI; NTIS; GPO Dep. 

UOP’s second co-processing contract, DE-AC22-87PC79818, 
began in April 1988. The major objective of this contract is to 
establish a database for the optimization of the co-processing con- 
cept by improving the effectiveness of the co-processing catalyst 
system. Two major mechanisms for improving the catalyst system 
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are to be investigated: employment of more effective catalysts and 
utilization of improved catalytic environments. These two mecha- 
nisms are defined in the contract Statement of Work. Work on Task 
2.0, Laboratory Support, and Task 4.0, process Assessment, was 
carried out. A design basis for the process assessment task was 
established and cost estimation of the UOP co-processing scheme 
was initiated. 


23467 (DOE/PC/91054—T10) Effect of pretreating of host oll 
on coprocessing: Quarterly progress report, January 1—March 
31, 1994. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA (United 
States). Dept. of Chemical and Petroleum Engineering. 30 Apr 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-91PC91054. Order Number DE94014547. 
Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to gain information on 
the role that host petroleum-derived oils (1000° F+), as well as that 
of catalytically treated host oils, play when used as liquefaction sol- 
vents in coprocessing with coal. The host oil will be extensively 
characterized and then pretreated in a number of ways which in- 
volve catalytic reactions such as hydrogenation, hydrocracking, and 
isomerization. The pretreated oils will then be characterized by ele- 
mental analysis, catalytic dehydrogenation, distillation, GC-MS, and 
NMR. The effect of the host oil on coprocessing with coal will be 
compared to that obtained using catalytically modified host oils. 
When appropriate, model compounds will be used to study specific 
reactions brought about by the pretreatments. 


0205 Products and By-Products 
Refer also to citation(s) 23495 
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Refer also to citation(s) 25382 


23468 (CMR-92-A25058) Water sprays for mitigation of 
gaseous explosions in offshore modules. Wingerden, K. van; 
Bakke, J.R. Christian Michelsen Research A/S, Bergen (Norway). 
1992. 10p. Order Number DE94777315. Source: OSTI; NTIS. 

An overview is given of experimental research into the effect of 
water sprays on gas explosions. A summary of research carried 
out at British Gas, University College of Wales and Christian 
Michelsen Research is given. 7 refs., 7 figs., 1 tab. 


23469 (NEI-NO—405) Numerical simulations of turbulent 
flow in complex geometries. Gravdahl, A.R. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Oct 1993. 249p. Order 
Number DE94777318. Source: OSTI; NTIS. 

Numerical simulations of turbulent flow in complex geometries 
have been considered, in order to investigate the capabilities of dif- 
ferent turbulence models. Two of the turbulence models under 
consideration are based on second-moment closure, but also two 
versions of the so called k - « model have been tested. The turbu- 
lence models have been tested for various channel flows. In 
particular all the turbulence models have been tested in a channel 
where the lower wall is sinusoidal, yielding a separated flow. All of 
the tested models reproduce the main characteristics of the mean 
flow field, while the turbulent quantities are best reproduced with 
the second-moment closure models. It is further observed that the 
numerical solution is contaminated by a boundary condition depen- 
dency due to the use of wall functions. The flow field in a more 
complex channel is also investigated. This type of channei is used 
in the offshore industry for ventilation purposes. The last part of the 
study demonstrates how computation fluid dynamics can be used 
in various phases during the design of offshore ventilation systems. 
Both in detailed design of weather louvre profiles and in ventilation 
studies of offshore modules, where the walls in the module are 
partly covered with weather louvre. The weather louvre are mod- 
eled as a semipermeable porous medium. The numerical results 


are verified against wind tunnel experiments. 92 refs., 156 figs., 22 
tabs. 
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0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 23484, 23485 


23470 (DOE/EI/22790-T3) State of Missouri: State Heating 
Oil and Propane Program (SHOPP): Final performance report, 
August 8, 1993—July 1, 1994. Buchanan, J.A. Missouri Dept. of 
Natural Resources, Jefferson City, MO (United States). Div. of En- 
ergy. 1 Jul 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC01-91EI22790. Order Number 
DE94014946. Source: OSTI; NTIS; GPO Dep. 

The objective of the Missouri State Heating Oil and Propane 
Program is to develop a joint state-level company-specific data col- 
lective effort. The State of Missouri provided to the US Department 
of Energy’s Energy information Administration company specific 
price and volume information on residential No. 2 heating oil and 
propane on a semimonthly basis. The energy companies participat- 
ing under the program were selected at random by the US 
Department of Energy and provided to the Missouri Department of 
Natural Resources’ Division of Energy prior to the implementation 
of the program. The specific data collection responsibilities for the 
Missouri Department of Natural Resources’ Division of Energy in- 
cluded: (1) Collection of semimonthly residential heating oil and 
propane prices, collected on the first and third Monday from Au- 
gust 1993 through April 1994, and (2) Collection of annual Bales 
volume data for residential propane for the period September 1, 
1992 through August 31, 1993. This data was required for the first 
report only. (3) Due to extenuating circumstances surrounding 
propane stocks particularly in the Midwest and East Coast, addi- 
tional surveys were requested by the EIA. The additional survey 
dates were April 4 and 18th for residential propane only. These 
data were provided on a company identifiable level to the extent 
permitted by State law. Information was transmitted to the US De- 
partment of Energy’s Energy Information Administration through the 
Petroleum Electronic Data Reporting option (PEDRO). 


23471 (DOE/EIA-0109(94/06)) Petroleum supply monthly, 


June 1994. USDOE Energy Information Administration, Washing- 


ton, DC (United States). Office of Oil and Gas. 28 Jun 1994. 155p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DES4014882. Source: OST!; NTIS; GPO; GPO Dep. 

The Petroleum Suppiy Monthly (PSM) is one of a family of four 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other publications are the 
Weekly Petroleum Status Report (WPSR), the Winter Fuels Report, 
and the Petroleum Supply Annual (PSA). Data presented in the 
PSM describe the supply and disposition of petroleum products in 
the United States and major US geographic regions. The data se- 
ries describe production, imports and exports, inter-Petroleum 
Administration for Defense (PAD) District movements, and invento- 
ries by the primary suppliers of petroleum products in the United 
States (50 States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in primary supply. included 
are: petroleum refiners, motor gasoline blenders, operators of natu- 
ral gas processing plants and fractionators, inter-PAD transporters, 
importers, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections: Summary Statistics and Detailed Statistics. 


23472 (DOE/EIA-0380(94/06)) Petroleum marketing 
monthly, June 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. Jun 1994. 
195p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94014146. Source: OSTI; NTIS; GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Refined petroleum product sales data 
include motor gasoline, distillates, residuals, aviation fuels, 





kerosene, and propane. Monthly statistics on purchases of crude 
oil and sales of petroleum products are presented in five sections: 
Summary Statistics; Crude Oil Prices; Prices of Petroleum Prod- 
ucts; Volumes of Petroleum Products; and Prime Supplier Sales 
Volumes of Petroleum Products for Local Consumption. The fea- 
ture article is entitled “The Second Oxygenated Gasoline Season.” 
7 figs., 50 tabs. 


23473 (DOE/EIA—0520(94/06)) International petroleum 
statistics report. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. Jun 1994. 71p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014669. Source: OST!; NTIS; 
GPO; GPO Dep. 

This report presents data on international oil production, de- 
mand, imports, exports, and stocks. Section 1 contains time series 
data on world oil production, and on oil demand and stocks in the 
OECD. Section 2 presents an oil supply/demand balance for the 
world, presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
Section 4 presents annual time series data on world oil production, 
oil stocks, demand, and trade in OECD countries. 
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23474 (DOE/MT/92005—4) Development of a membrane- 
based process for the treatment of oily waste waters: 
[Quarterly] report, December 5, 1992—March 4, 1993. McCray, 
S.B. Bend Research, Inc., OR (United States). 25 Mar 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92005. Order Number DE94014511. Source: 
OSTI; NTIS; GPO Dep. 

This is the fourth quarterly report covering December 5, 1992, to 
March 4, 1993. The overall goal of this program is to develop a 
system based on reverse osmosis (RO) membranes that can treat 
oily water economically. This system will be based on the use of 
thin-film-composite (TFC) membranes that consist of a selective 
coating placed on a solvent-resistant hollow-fiber support. For this 
program, we plan to develop solvent-resistant hollow-fiber supports 
and coat them with a “loose RO” coating. We developed the coat- 
ing, which is designated TTM, in previous work for the treatment of 
oily waste waters. During this reporting period, work was focused 
on (1)fabrication and testing of large-scale hollow-fiber modules, 
(2)pertorming preliminary field tests using these modules, and 
(3)arranging for a demonstration test of this technology. Our results 
show that the solvent-resistant TTM hollow-fiber modules perform 
well when operated on oily waters. During the next reporting period, 
we plan to complete arrangements for the demonstration test of 
this technology. This field test, preparation of the final report, and 
technology transfer are the only tasks remaining in this program. 


23475 (DOE/MT/92005-6) Development of a membrane- 
based process for the treatment of oily waste waters: 
Technical report, June 5, 19 ber 4, 1993. McCray, 
S.B. Bend Research, Inc., OR (United States). 3 Feb 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92005. Order Number DE94013945. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of this program is to develop a system based 
on reverse-osmosis (RO) membranes that can treat oily water 
economically. This system will be based on the use of thin-film- 
composite (TFC) membranes that consist of a selective coating 
placed on a soivent-resistant hollow-fiber support. For this program, 
the authors plan to develop soivent-resistant hollow-fiber supports 
and coat them with a “loose-RO” coating. They developed the TTM 
coating used in this program in previous work for the treatment of 
oily waste waters. During this reporting period, work was focused 
on operating the demonstration test unit at a test site near Hous- 
ton, Texas. During the next reporting period, the authors plan to 
continue long-term testing at the demonstration test site. The com- 
pletion of the demonstration test, preparation of the final report, 
and technology transfer are the tasks remaining in this program. 
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23476 (DOE/MT/92005—7) Development of a membrane- 
based process for the treatment of olly waste waters: 
[Quarterly] report, September 5—-December 4, 1993. McCray, 
S.B. Bend Research, Inc., OR (United States). 11 Mar 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92005. Order Number DE94014512. Source: 
OSTI; NTIS; GPO Dep. 

The overall goal of this program is to develop a system based 
on reverse-osmosis (RO) membranes that can treat oily water 
economically. This system will be based on the use of thin-film- 
composite (TFC) membranes that consist of a selective coating 
placed on a solvent-resistant hollow-fiber support. For this pro- 
gram, we plan to develop solvent-resistant hollow-fiber supports 
and coat them with a “loose RO” coating. We developed the coat- 
ing, which is designated TTM, in previous work for the treatment of 
oily waste waters. During this reporting period, work was focused 
on operating the demonstration unit at a test site near Houston, 
Texas. During the next reporting period, we plan to prepare a draft 
of the final report for this program. 


23477 (DOE/MT/92007-5) Characterization of oll and gas 
waste disposal practices and assessment of treatment costs: 
Yearly report, July 1, 1992—June 30, 1993. Bedient, P.B. Rice 
Univ., Houston, TX (United States). 30 Jul 1993. 78p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92007. Order Number DE94013916. Source: OSTI; NTIS; 
GPO Dep. 

The project consists of 3 tasks: (1) Developing a Production En- 
vironmental Database (PED) with the purpose of investigating the 
current industry waste storage and disposal practices by different 
regions, states and types of waste and investigating the environ- 
mental impacts associated with these practices; (2) Evaluating the 
suitability of available and developing technologies for treating pro- 
duced water and identifying applicable unit process configurations; 
and (3) Evaluating the costs associated with various degrees of 
treatment achievable by different configurations. Records of wells 
drilled during the years 1986 through 1991 were compiled from in- 
dustry reports. Overall, drilling has decreased from an average of 
60,000 wells/yr for the period 1981 through 1985 to 20,000/yr dur- 
ing 1986 through 1991. A produced water database was developed 
from data and information provided by the various state and fed- 
eral agencies. Currently, the database has information on the 
production of oil, gas and brines from 24 states. The data from the 
produced water database indicate that for the most part, Class Il 
Injection seemed to be the common disposal method. Other meth- 
ods included evaporation, surface disposal via NPDES permit, road 
spreading, hauling out-of-state, and annular disposal. A survey of 
oil and gas operators has been developed, reviewed and edited. 
The survey is divided-by topic into three sections. (1) drilling 
wastes; (2) associated wastes; and (3) produced water. The objec- 
tive of the survey is to develop more current information on the 
waste volumes and disposal methods used during 1986 through 
1991. The possible treatment scenarios for produced water have 
been identified. Organic and inorganic contaminant removal, liquid/ 
solid separation and liquid/emulsified oil separation have been iden- 
tified as the main objectives of the treatment of produced water. 


23478 (DOE/MT/92009-7) Evaluation of the freeze-thaw/ 
evaporation process for the treatment of produced waters: 
Quarterly technical progress report, January 1-March 31, 
1994. Boysen, J.; Morotti, J. Resource Technology Corp., Laramie, 
WY (United States). Apr 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92MT92009. 
Order Number DE94013920. Source: OSTI; NTIS; GPO Dep. 

The use of freeze-crystallization is being increasingly acknowl- 
edged as a low-cost, energy-efficient method for purifying 
contaminated water. Freeze-crystallization has been shown to be 
effective in removing a wide variety of contaminants from water. 
Water purification by using natural conditions to promote freezing 
appears to be an extremely attractive process for the treatment of 
contaminated water in many areas where natural climatic condi- 
tions will seasonally promote freezing. The natural freezing process 
can be coupled with natural evaporative processes to treat oil and 
gas produced waters year round in regions where subfreezing tem- 
peratures seasonally occur. The objectives of this research are 
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related to development of a commercially-economic natural freeze- 
thaw/evaporation (FTE) process for the treatment and purification 
of water produced in conjunction with oil and gas. During the re- 
porting period of 1/1/94 to 3/31/94, project research concentrated 
on Subtasks 2.0 (Task 2 Project Reporting) and 2.1 (Laboratory- 
scale FTE Simulations) . The objectives of Task 2 are to conduct 
laboratory- and bench-scale simulations for optimizing the design 
of the FTE process. Task 2 requires completion of six subtasks: 
Subtask 2.0 - Task 2 Project Reporting (initiated 3/1/93), Subtask 
2.1 - Laboratory-scale FTE Simulations, Subtask 2.2 Re-evaluation 
of Process Economics Based on Laboratory-scale Process Simula- 
tion Results, Subtask 2.3 - Bench-scale FTE Simulations, Subtask 
2.4 - Economic Assessment of Bench-scale Simulations, and 
Subtask 2.5 - Technical Report of Task 2. The construction, shake- 
down, and operation of the laboratory-scale process simulations 
plained were planned for this quarter (Subtask 2.1). 


23479 (DOE/MT/92010—2) Wetland treatment of oil and gas 
well wastewaters: Quarterly technical report, November 25, 
1992-February 24, 1993. Kadiec, R.H.; Srinivasan, K.R. Michigan 
Univ., Ann Arbor, Mi (United States). Dept. of Chemical Engineer- 
ing. 2 Apr 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92MT92010. Order Number 
DE94013921. Source: OSTI; NTIS; GPO Dep. 

During the first quarter of the above contract, all the elements of 
Task 1 were completed. The first quarterly report presented an 
overview of a wetland and its increasing use in industrial wastewa- 
ter treatment. An idealized, reaction engineering description of 
wetlands was presented to demonstrate how the various processes 
that occur in a wetland can be modeled. Previous work on the use 
of wetlands to remove BOD, TSS, Phosphorus and Nitrogen was 
reviewed. Recent literature on the application of wetland technol- 
ogy to the treatment of petroleum-related wastewater was critically 
evaluated and an outline of the research plans for the first year 
was delineated. Further, our literature search (nominally completed 
under Task 1) unearthed more recent studies (some unpublished) 
and a summary was included in the second quarterly report. In the 
second quarteriy report, results of our efforts on the construction of 
a laboratory-type wetland were also reported. Initial studies on the 
use of wetland amendments such as modified-clays and algae 
cells were presented and discussed. Adsorption of heavy metal 
ions, Cu** and Cr(VI) onto soils drawn from the laboratory-type 
wetiand built as a part of this contract has been undertaken and 
these results are presented and discussed in this quarterly report. 
A number of studies on the design and preparation of modified- 
clays for the adsorption of Cr(Vi) and 6-naphthoic acid (NA) has 
been carried out during this quarter and these are also described 
and discussed in this report. The choice of 6-naphthoic acid (NA) 
as an ionogenic organic compound was made on the basis of a re- 
cent personal communication to the Project Director that NA is a 
major contaminant in many oil and gas well wastewaters. 


23480 (DOE/MT/92010-6) Wetland treatment of oll and gas 
well wastewaters: Quarterly technical report, November 25, 
1993-—March 24, 1994. Kadlec, R.H.; Srinivasan, K.R. Michigan 
Univ., Ann Arbor, Mi (United States). Dept. of Chemical Engineer- 
ing. 15 Apr 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92MT92010. Order Number 
DE94013934. Source: OSTI; NTIS; GPO Dep. 

In the third quarterly report, adsorption of heavy metals ions 
such as Cu(II) and Cr(VI) onto soils drawn from the laboratory-type 
wetland (LW) was shown to be weak. On the other hand, it was 
shown that modified-clays did adsorb Cr(VI) ions strongly at pH 
4.5. Further, studies on the pH dependence of the adsorption of 6- 
naphthoic acid, (NA), a well-documented contaminant in many oil 
and gas well waste waters (4), onto modified-clays were under- 
taken and it was shown that uptake of NA by modified-clays was of 
the high affinity type at pH 4.5 and 7.0, but weak at pH 9.0. Ad- 
sorption of heavy metal ions, Cu**, and CR(VI) onto algae, a 
proposed wetland amendment, was carried out and the results 
were presented and discussed in the fourth quarterly report. Stud- 
ies on the dynamics of uptake of phenol and NA by laboratory-type 
wetlands (LWs) were initiated and preliminary results indicated that 
both phenol and NA were sorbed onto components of LWs. A 
mass balance model has been developed to quantify the fate of 
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phenol in LWs. The model is based on the postulate that the fate 
of phenol in LWs can be attributed to a combination of (1) evapora- 
tion of solute and solvent, (2) adsorption of phenol onto various 
components of LW and (3) its biodegradation, both in solution and 
at solid-liquid interface. As an initial approximation, the latter two 
processes have been lumped together and incorporated into the 
model as an unit operation. Both zero order and first order kinetics 
for the disappearance of phenol have been considered. Evapora- 
tive losses of water and phenol have also been taken into account 
and this model is presented and discussed in this quarterly report. 


23481 (DOE/MT/92011-—8) Hydrogeochemical and produc- 
tion controls on NORM in oll- and gas-field operations: 
[Quarterly report], January 1, 1994—March 30, 1994. Fisher, R.S. 
Texas Univ., Austin, TX (United States). 30 Apr 1994. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92MT92011. Order Number DE94013922. Source: OSTI; 
NTIS; GPO Dep. 

This project is designed to investigate the geochemical, geologi- 
cal, and production parameters that control the occurrence of 
naturally occurring radioactive material (NORM) in oil-and gas-field 
operations. Relations between reservoir setting and NORM content 
of brine and scale will be interpreted on the basis of the geochem- 
istry of natural radioactivity in oil and gas reservoirs, the 
compositions of produced water and production-equipment scale, 
and geochemical modeling to determine the type and amount of 
scale that can form as produced waters are transported from reser- 
voir to land surface. Our goal is to develop screening criteria that 
will enable oil- and gas-field operators to identify geologic, geo- 
graphic, and production characteristics that can lead to high NORM 
accumulations in equipment and waste. Efforts during the first 
quarter of 1994 focused on 5 activities. First, we continued to add 
data to our file of produced- and formation-water chemistry from 
wells throughout Texas. Second, we received Ra-226 analyses for 
36 produced-water samples from wells in the Texas Panhandle and 
central Texas. Third, we coordinated with API and EG&G, Idaho, to 
obtain NORM scale samples for mineralogy analysis. Fourth, we 
arranged and completed a trip to west Texas to sample oil and gas 
wells from the Central Basin Platform/Midland Basin area. Fourth, 
we continued data synthesis and interpretation and began prepar- 
ing our draft final report. In order to be able to include results of 
mineralogical and radical analyses of NORM scale in our final re- 
port, we will have requested a no-cost contract extension. 


23482 (INIS-mf--14285) Seperation of nitric oxides from 
flue gases of heavy-oll-fuelled flame tube boilers by means of 
ammonia spraying and analyses of homogeneous gas reac 
tions for the of NO, reduction in a flow reactor. 
Meyer-Pittroff, R.; Fritz, U. Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). 26 Mar 1993. 35p. (in German). Fo- 
erderkennzeichen BMFT 03E6440A. Order Number DE94782754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

NO, formed during heavy oil combustion is produced almost ex- 
clusively from N contained in the fuel. Formation of thermal and 
prompt NO was left out of account as they are unimportant in this 
type of combustion (5-10 ppm). (orig.) 
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23483 (DOE/EIS-0158(2/94)) Mitigation Action Plan. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Feb 1994. 67p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94014966. Source: OSTI; NTIS; GPO Dep. 

This Mitigation Action Plan (MAP) focuses on mitigation commit- 
ments stated in the Supplemental Environmental Impact Statement 
(SEIS) and the Record of Decision (ROD) for the Naval Petroleum 
Reserve No. 1 (NPR-1). Specific commitments and mitigation im- 
plementation actions are listed in Appendix A-Mitigation Actions, 
and form the central focus of this MAP. They will be updated as 
needed to allow for organizational, regulatory, or policy changes. It 
is the intent of DOE to comply with all applicable federal, state, 
and local environmental, safety, and health laws and regulations. 





Eighty-six specific commitments were identified in the SEIS and as- 
sociated ROD which pertain to continued operation of NPR-1 with 
petroleum production at the Maximum Efficient Rate (MER). The 
mitigation measures proposed are expected to reduce impacts as 
much as feasible, however, as experience is gained in actual imple- 
mentation of these measures, some changes may be warranted. 


23484 (DOE/MT/92001-6) Environmental and economic as- 
sessment of discharges from Gulf of Mexico Region Oil and 
Gas Operations: Quarterly technical progress report, 1 
October-31 December 1993. Gettleson, D.A. Continental Shelf 
Associates, Inc., Jupiter, FL (United States). 28 Jan 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92001. Order Number DE94013931. Source: 
OSTI; NTIS; GPO Dep. 

Task 2 (Preparation of the Sampling and Analysis Plan) activities 
involved the incorporation of the offshore site selection process into 
the Sampling and Analysis Plan. Task 3 (Environmental Field Sam- 
pling and Analysis of NORM, Heavy Metals, and Organics) work 
included making decisions on tissue analyses and performing anal- 
yses of water and sediment samples. Task 4 (Monitoring of the 
Recovery of Impacted Wetland and Open Bay Produced Water 
Discharge Sites in Coastal Louisiana and Texas) activities involved 
the completion of the spring benthos samples collection on 
pre-termination samples at Four Isle Dome and the first post- 
termination samples at Delacroix Island. Task 5 (Assessment of 
Economic impacts of Offshore and Coastal Discharge Require- 
ments on Present and Future Operations in the Gum of Mexico 
Region) activities included continued work on development of a 
base case production forecast, modeling future production, and de- 
termining economic impact of treatment technologies. Task 6 
(Synthesis of Gulf of Mexico Seafood Consumption and Use Pat- 
terns) work involved the completion of the fall survey season and 
the initiation of the survey data assembly. Task 7 (Technology 
Transfer Plan) activities included presentations at the Society of 
Environmental Toxicology and Chemistry annual meeting and Min- 
erals Management Service Information Transfer Meeting. Task 8 
(Project Management and Deliverables) activities involved the sub- 
mission of the necessary reports and routine management. 


23485 (DOE/MT/92001-7) Environmental and economic as- 
sessment of discharges from Gulf of Mexico Region Oli and 
Gas Operations: Quarterly technical progress report, January 
1, 1994—March 31, 1994. Gettieson, D.A. Continental Shelf Asso- 
ciates, Inc., Jupiter, FL (United States). 21 Apr 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92001. Order Number DE94013932. Source: 
OSTI; NTIS; GPO Dep. 

The primary objectives of the project are to increase the base of 
scientific knowledge concerning (1) the fate and environmental ef- 
fects of organics, trace metals, and NORM in water, sediment, and 
biota near several offshore oil and gas facilities; (2) the characteris- 
tics of produced water and produced sand discharges as they 
pertain to organics, trace metals, and NORM variably found in as- 
sociation with the discharges; (3) the recovery of four terminated 
produced water discharge sites located in wetland and high-energy 
open bay sites of coastal Louisiana and Texas; (4) the economic 
and energy supply impacts of existing and anticipated federal and 
state offshore and coastal discharge regulations; and (5) the catch, 
consumption and human use patterns of seafood species collected 
from coastal and offshore waters. The products of the effort will be 
a series of technical reports detailing the study procedures, results, 
and conclusions which contribute to the transfer of technology to 
the scientific community, petroleum industry, and state and federal 
programs. 


23486 (INIS-BR-3382) Impact of metropolitan diesel use 
on the concentration index reduction of sulfur dioxide in Porto 
Alegre: a preliminary evaluation. Livi, F.P. (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Dept. de Geografia). Universidade 
Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia. 1994. 3p. (in Portuguese). 
(CONF-9404187—: 1. Brazilian Meeting on Environmental Sci- 
ences, Rio de Janeiro (Brazil), 6-8 Apr 1994). Order Number 
DE94630547. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. DIESEL FUELS/environmental impacts; 
AIR POLLUTION CONTROL; AIR QUALITY; BUSES; DAILY VARI- 
ATIONS; SULFUR DIOXIDE; TEMPERATURE INVERSIONS; 
URBAN AREAS 


23487 (INIS-mf—14220) Problems concerning the microbio- 
logical regeneration of a site contaminated with used oll: 
Bibliographic study. WaBoLu Hefte, v. 1/1992. Hollederer, G.; 
Hofmann, R.; Filip, Z. Bundesgesundheitsamt, Berlin (Germany). 
Inst. fuer Wasser-, Boden- und Lufthygiene. Oct 1992. 101p. (in 
German). Sponsored by Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany). Project Num- 
ber UFOPLAN 1480602. Order Number DE94779131. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After outlining the basic facts of the used oil problem in Germany 
the report discusses: Biotransformation of hydrocarbons, polychlo- 
rinated biphenyls (PCB), pentachlorophenols (PCP), and volatile 
chlorocarbons; pollutants in soils; microbiological regeneration of 
groundwater and soil; accompanying procedures of biological re- 
generation. (HS) 


23488 (SFT-DOKUMENT-$3-10) Discharges of oll and 
chemicals from the platforms on the Norwegian continental 
shelf 1991. Vaivatne, |. Statens Forurensningstilsyn, Oslo (Nor- 
way). 1993. 25p. (In Norwegian). Order Number DE94777311. 
Source: OSTI; NTIS; INIS. 

The report gives an overview regarding the discharges to sea of 
oil and chemicals from offshore installations on the Norwegian 
Continental shelf in 1991. The figures are based on the oil compa- 
nies own discharge report to the State Pollution Control Authority 
(SPCA), and the annual report from the Petroleum Directorate. 2 
figs., 14 tabs. 


23489 (SFT-DOKUMENT-93-11) Discharges of oll and 
chemicals from the platforms on the Norwegian continental 
shelf 1992. Vaivatne, |. Statens Forurensningstilsyn, Oslo (Nor- 
way). 1993. 32p. (In Norwegian). Order Number DE94777312. 
Source: OST; NTIS; INIS. 

The report gives an overview regarding the discharges to sea of 
oil and chemicals from offshore installations on the Norwegian 
Continental shelf in 1992. The figures are based on the oil compa- 
nies own discharge reports to the State Pollution Control Authority 
(SPCA), and the annual report from the Petroleum Directorate. 2 
figs., 16 tabs. 


23490 (UCRL-ID—115017) Underground storage tank 511- 
D1U1 closure plan. Mancieri, S.; Giuntoli, N. Lawrence Livermore 
National Lab., CA (United States). Sep 1993. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94015354. Source: OSTI; NTIS; GPO 
Dep. 
This document contains the closure plan for diesel fuel under- 
ground storage tank 511-D1U1 and appendices containing 
supplemental information such as staff training certification and 
task summaries. Precision tank test data, a site health and safety 
plan, and material safety data sheets are also included. 
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23491 (DOE/FE-0303) Strategic Petroleum Reserve: An- 
nual/quarterly report. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of Strategic 
Petroleum Reserve. 16 Feb 1994. 57p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014060. 
Source: OSTI; NTIS; GPO Dep. 

Section 165 of the Energy Policy and Conservation Act (Public 
Law 94-163), as amended, requires the Secretary of Energy to 
submit annual and quarterly reports to the President and the 
Congress on activities of the Strategic Petroleum Reserve. This re- 
port combines the fourth quarter 1993 Quarterly Report with the 
1993 Annual Report. Key activities described include appropria- 
tions; life extension planning; expansion planning; Strategic 
Petroleum Reserve oil acquisition; the oil stabilization program; and 
the refined petroleum product reserve test programs. Sections of 
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this report also describe the program mission; the storage facility 
development program; environmental compliance; budget and fi- 
nance; and drawdown and distribution. 


23492 (DOE/FE-0310-Rev.4) Drawdown and distribution 
management manual for the Strategic Petroleum Reserve: 
Revision 4. USDOE Assistant Secretary for Fossil Energy, Wash- 
ington, DC (United States). Office of Strategic Petroleum Reserve. 
May 1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014061. Source: OSTI; NTIS; GPO 
Dep. 

the Drawdown Distribution Management Manual (DDMM) pro- 
vides a comprehensive guide to the planning, preparation, and 
operational processes associated with an Strategic Petroleum Re- 
serve (SPR) system response to an energy emergency. Although 
parts of the process may be unique to a particular situation, the 
manual describes a complete nominal response process by includ- 
ing those activities that would be common to most situations. While 
many of the same operational functions would apply, this process 
is not yet designed to fully accomodate SPR activities associated 
with the drawdown and delivery of crude oil which DOE has 
acquired and stored in the SPR on behalf of the Department of De- 
fense (DOD). 


0230 Properties and Composition 


Refer also to citation(s) 24932 
0250 Combustion 


Refer also to citation(s) 23375, 24044, 24934, 24935 
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Refer also to citation(s) 24746 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 23451, 25159, 25928, 25936 


23493 (DOE/MC/28130—-3750) Reserve estimates in western 
basins: Quarterly report, January-March 1994. Scotia Group, 
Inc., Dallas, TX (United States). Apr 1994. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
91MC28130. Order Number DE94004124. Source: OSTI; NTIS; 
GPO Dep. 

During the first quarter of 1994, work continued in assembling of 
data on the Uinta Basin. This included integration of the Pl, NPS 
and WHCS data bases, assembly of critical well lists, construction 
of base maps, acquisition of log and core data, digitizing and com- 
mencement of log interpretation. During this period the authors 
anticipated the USGS Resource Assessment being completed for 
the Uinta Basin. Concern was expressed that delays in completion 
of this work would jeopardize the Uinta Basin schedule for report 
completion and also that methodology differences between that 
used for the Uinta Basin versus the Greater Green River Basin 
would cause problems in using common methodology from basin 
to basin. It was agreed that the Uinta Basin work would be wound 
down and work on the Piceance Basin commenced to allow the 
USGS time to complete their work and also to create sufficient time 
to review methodology differences and to derive a solution for com- 
monalizing the methodology. Base maps for the Piceance Basin 
are under construction and the process of constructing key well 
lists is underway. The Uinta Basin work is being wound down with 
the completion of digitizing and log interpretation on the first set of 
Uinta Basin wells. The first draft of the USGS Uinta Basin work 
has been received and is in the process of review. As previously 
communicated, the Uinta Basin methodology does not involve a 
volumetric in-place estimate which is the required starting point for 
the methodology. As a result, a proposal has been forwarded to 
fund the generation of an in-place estimate by play for the Uinta 


Basin to allow the common approach to be utilized between all 
three tight gas basins. 
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0303 Drilling, Production, and Processing 
Refer also to citation(s) 23410, 23451, 23458, 23459, 23481 


23494 (DOE/MC/28178-3506) [Evaluation of high-efficiency 
gas-liquid contactors for natural gas processing]: Semiannual 
technical progress report, October 1, 1992—March 31, 1993. In- 
stitute of Gas Technology, Chicago, IL (United States). [1993]. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC28178. Order Number DE94004306. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this proposed program is to evaluate the poten- 
tial of rotating gas-liquid contactors for natural gas processing by 
expanding the currently available database. This expansion will 
focus on application of this technology to environments representa- 
tive of those typically encountered in natural gas processing plants. 
Operational and reliability concerns will be addressed while gener- 
ating pertinent engineering data relating to the mass-transfer 
process. This report presents results on fluid dynamics and mass 
transfer coefficient studies. 


0304 Products and By-Products 


23495 (LBL-35485) Fundamental studies of the mecha- 
nism of catalytic reactions with catalysts effective in the 
gasification of carbon solids and the oxidative coupling of 
methane: Quarterly report, 1 January-31 March 1994. Iglesia, 
E. (Lawrence Berkeley Lab., CA (United States). Center for Ad- 
vanced Materials); Heinemann, H.; Perry, D.L. Lawrence Berkeley 
Lab., CA (United States). Mar 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94015158. Source: OSTI; NTIS; GPO Dep. 

This report describes work in progress on three tasks: (1) Cat- 
alytic steam gasification of coals and cokes; (2) Oxidative coupling 
of methane; and (3) Synthesis and characterization of catalysts. 
Since Task 1 is complete, a final report has been written. This 
report describes membrane reactors, cyclic methane conversion re- 
actors, theoretical descriptions of reaction-separation schemes, and 
time-space relationships in cyclic and membrane reactors, all sub- 
tasks of Task 2. Initial studies under Task 3 are briefly described. 


23496 (NEI-NO-—403) On-line near-infrared spectroscopy 
for hydrocarbon gas analysis: Calibration model maintenance. 
Helland, K. Trondheim Univ. (Norway). Norges Tekniske Hoegskole. 
Aug 1993. 224p. Order Number DE94777320. Source: OSTI; NTIS. 

In order to control industrial processes, measurement of process 
parameters represents and important task. In the case of chemical 
industry, however, there are in many cases a need for new and im- 
proved analytical methods that allow for automated, in-situ, 
chemical analysis in real time for the control to be optimized. In 
this context, one of the analytical methods that has gained a lot of 
interest during the last decade is near-infrared (NIR) spectroscopy, 
especially when combined with multivariate data analytical tools 
and fiberoptic spectroscopic signal transmission. This work has 
been focused on the application of NIR spectroscopy in an on-line 
installation at a petrochemical plant. The aim of the work has been 
to: Apply NIR spectroscopy for quantitative analysis of mixtures of 
hydrocarbon gases; test the NIR application in an industrial on-line- 
situation; develop a method for long time maintenance of 
multivariate regression models. The application that was chosen 
was to analyze mixtures of primarily ethane, ethene, propane and 
propene. Different methods of correction and pretreatment of the 
spectroscopic data has been tested, and the effect of varying cali- 
bration sets is shown. With the instrumental equipment that was 
applied the root mean square errors of prediction that were 
achieved varied between 0.05 and 0.3% in absolute value. The on- 
line installation was done at a petrochemical plant in parallel with 
an existing on4tine gas chromatograph. Although this work has 
been aimed at one specific application, it should be emphasized 
that the results and the methods that have been discussed may to 


a large extent be transferred to other applications. 144 refs., 52 
figs., 17 tabs. 


23487 (NEI-NO-413) Probabilistic modeling on the influ- 
ence of inaccuracies in thermodynamic properties on process 
plant design. Melaaen, |.S. Trondheim Univ. (Norway). 





Norges Tekniske Hoegskole. May 1993. 167p. Order Number 
DE94783315. Source: OSTI; NTIS. 

Process plant design evaluations based on deterministic calcula- 
tions do not take into account the uncertainties which are 
associated with the different input variables and the incompiete- 
ness of the different mathematical models used in the flow sheet 
program. To obtain an impression of how some of these inaccura- 
cies influence a process plant design, the probabilistic simulation 
method was applied on an liquefied natural gas (LNG) baseload 
plant design where the influences of the inaccuracies in the 
thermodynamic properties vapor liquid equilibrium K-values and en- 
thalpy were examined. The probabilistic simulation method consists 
of a repeating procedure where different sets on random sampled 
values from different input distribution functions are used in 
succeeding deterministic calculations of the flow sheet. These si- 
multaneous interactions among all the uncertain input variables 
result in different distribution functions for the different output pa- 
rameters, which again give information about both the range and 
the likelihood of obtaining different results. First, the distribution 
functions for the inaccuracy of each K-value and for the different 
terms in the enthalpy equation were found by comparing experi- 
mental data to calculations performed by three different cubic 
equations of state. The results from the equations of state were 
compared, and because of their equality, only Soave’s modification 
of the Redlich Kwong equation of state was selected to be applied 
both for K-values and enthalpy in the probabilistic simulation. Then, 
the distribution functions for these input parameters were imple- 
mented into the thermal design program CryoPro, which were 
specially made for design calculations of baseload LNG plants. 60 
refs., 74 figs., 33 tabs. 
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Refer also to citation(s) 23468 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 23481, 23484 


0307 Waste Management 
Refer also to citation(s) 23409, 23477, 23478, 23479, 23480 


0308 Environmental Aspects 
Refer also to citation(s) 23484, 24827 


23498 (ANL/ESD/TM-67) Data summary report on short- 
term turbidity monitoring of pipeline river crossings in the 
Moyle River, Boundary County, Idaho: PGT-PG&E Pipeline Ex- 
pansion Project. Gowdy, M.J.; Smits, M.P.; Wilkey, P.L.; Miller, 
S.F. Argonne National Lab., IL (United States). Mar 1994. 116p. 
DOE Contract W-31109-ENG-38. Order Number DE94014047. 
Source: OSTI; NTIS; GPO Dep. 

A water-quality monitoring program was implemented for Bechtel 
Corporation to measure the short-term increases in turbidity in the 
Moyie River caused by construction activities of the Pacific Gas 
Transmission-Pacific Gas & Electric Pipeline Expansion Project. 
Construction of the buried, 42-in.-diameter, steel pipeline, during 
the summer of 1992, involved eight wet crossings of the Moyie 
River along the 13-mi section of pipeline immediately south of the 
Canadian-United States border in Boundary County, Idaho. This re- 
port summarizes the sampling and analysis protocol used and 
gives the results and observations for each of the eight crossings. 
The data obtained from this monitoring program, in addition to sat- 
isfying regulatory requirements for the Pipeline Expansion Project, 
will contribute to an ongoing long-term study of the Moyie River 
crossings being performed for the Gas Research Institute by Ar- 
gonne National Laboratory. The purpose of this document is strictly 
limited to reporting the results of the monitoring program. Interpre- 
tation of the data is not within the scope of this report. 


23499 (INIS-BR-3379) Natural gas and environmental ef- 
fects In electric generation for Manaus region. leno, G.O. (Sao 
Paulo Univ., SP (Brazil). Inst. de Eletrotecnica e Energia); Coelho, 
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S.T.; Zylberstajn, D. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de En- 
genharia. 1994. 2p. (in Portuguese). (CONF-9404187-: 1. Brazilian 
Meeting on Environmental Sciences, Rio de Janeiro (Brazil), 6-8 
Apr 1994). Order Number DE94630556. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. NATURAL GAS/environmental impacts; 
BRAZIL; COST; ELECTRIC POWER; ENERGY SUPPLIES; FEA- 


SIBILITY STUDIES; POWER GENERATION; THERMOELECTRIC 
CONVERSION 


23500 (INIS-BR-3380) The role of natural gas as inductor 
agent of energetic management and environmental quality. 
Costa, F.J.P. da (Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de En- 
genharia); Rodrigues, M.G. Universidade Federal, Rio de Janeiro, 
RJ (Brazil). Coordenacao dos Programas de Pos-graduacao de 
Engenharia. 1994. 2p. (in Portuguese). (CONF-9404187-: 1. 
Brazilian Meeting on Environmental Sciences, Rio de Janeiro 
(Brazil), 6-8 Apr 1994). Order Number DE94630557. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NATURAL GAS/energy policy; NATU- 
RAL GAS/environmental quality, ECOSYSTEMS; ENERGY 
EFFICIENCY; ENVIRONMENT; ENVIRONMENTAL IMPACTS; EN- 
VIRONMENTAL POLICY; FEASIBILITY STUDIES 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 23498, 25410 


0340 Combustion 
Refer aiso to citation(s) 24860, 25426 
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0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 23459 


23501 (DOE/MC/26268-3775) The extraction of bitumen 
from western oil sands: Quarterly report, July-September, 
1993. Oblad, A.G.; Bunger, J.W.; Dahistrom, D.A.; Deo, M.D.; 
Fletcher, J.V.; Hanson, F.V.; Miller, J.D.; Seader, J.D. Utah Univ., 
Salt Lake City, UT (United States). Nov 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
89MC26268. Order Number DE94004140. Source: OSTI; NTIS; 
GPO Dep. 

This report cites task number followed by a brief statement of 
each task and the action taken this quarter. The tasks are: NEPA 
environmental information statement; coupled fluidized-bed bitumen 
recovery and coked sand combustion; water-based recovery of bi- 
tumen; rotary kiln process for recovery of bitumen and combustion 
of coke sand; recovery of bitumen from oil sands using fluidized 
bed reactors and combustion of spent sands in transport reactors; 
recovery of bitumen from oil sand and upgrading of bitumen by sol- 
vent extraction; catalytic and thermal upgrading of bitumens and 
bitumen-derived liquids; evaluation of Utah's major oil sand de- 
posits for the production of asphalt, high energy jet fuels, and other 
specialty products; development of mathematical models for bitu- 
men recovery and processing; completion of the cost estimation 
study of the pilot plant restoration; development studies of equip- 
ment for three-product gravity separation of bitumen and sand; 
development studies of disposal of sand by conveying or pumping 
of high solids concentration sand-water slurries; and environmental 
studies of the North Salt Lake pilot plant rehabilitation and eventual 
operation and those environmental problems associated with even- 
tual commercial products. 


23502 (DOE/MC/27286-3749) The development of an inte- 
grated multistage fluid bed retorting process: Quarterly report, 
October—December 1993. Carter, S.; Stehn, J.; Vego, A. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. Feb 1994. 11p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FC21-90MC27286. Order Number 
DE94004122. Source: OSTI; NTIS; GPO Dep. 

It is now well accepted that fluidized bed pyrolysis of oil shale at 
near-zero hydrogen partial pressure will generate higher than Fis- 
cher assay oil yields. This enhancement varies according to shale 
type, but for most shales, it can be significant. It has been shown 
that fluidized bed pyrolysis of eastern and western US oil shales 
can enhance oil yields by 50% and 10% above Fischer assay, 
respectively. In addition, fluidized bed technology offers the advan- 
tages of rapid pyrolysis kinetics (short solid residence time), total 
use of mined shale, and thermal efficiency. The Center for Applied 
Energy Research (CAER) has developed a commercial retorting 
concept, KENTORT 2, which is based on fluidized bed technology. 
This process has been successfully demonstrated in a 3-inch diam- 
eter, 5-lb/hr system at the CAER using eastern US oil shale. This 
report summarizes the progress made on the development of an 
integrated multistage fluidized bed retorting process during the 
period of October 1, 1993 through December 31, 1993. The KEN- 
TORT 2 process includes integral fluidized bed zones for pyrolysis, 
gasification, and combustion of the oil shale. The purpose of this 
program is to design and test the KENTORT 2 process at the 50- 
lb/hr scale. Retort shake-down tests were performed this quarter, 
and during one of these tests, oil was generated for the first time in 
the 50-lb/hr system. Minor equipment problems were also identified 
and a remediation plan was implemented. 


23503 (IFE/KR/E-93/007, pp. 62) Use of stable isotope data 
to monitor in situ processing of oll sands. Krouse, H.R. (Univ. 
of Calgary (Canada)); Hutcheon, |.; Shevalier, M.; Nahnybida, C.; 
Abercrombie, H. institutt for Energiteknikk, Kjeller (Norway). Sep 
1993. (CONF-9308236—: 1. international symposium on applied 
isotope geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 
1993). In Proceedings of 1. international symposium on applied 
isotope geochemistry (AIG-1): Program and abstracts. 133p. Or- 
der Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. BITUMENS/isotope ratio; CANADAVoil 
sands; OIL SANDS/in-situ processing; BITUMENS; CANADA; 
CARBON 13; GEOCHEMISTRY; ISOTOPE APPLICATIONS; 
METHANE; MONITORING 
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0501 Reserves, Exploration, and Mining 
Refer aiso to citation(s) 26109 


23504 (CNIC—00791) Characteristics of gravity and mag- 
netic field and their relationship with uranium mineralization in 
northern Guangxi area. Shu Xiaojing (Research Inst. No.230, 
Central-South Bureau of Geologic Exploration of Nuclear Industry 
(China)); Yin Zhongfan; Hao Yuhua; guan Nansheng; Li Xuexun. 
China Nuclear Information Centre, Beijing, BU (China). Aug 1993. 
lip. (In Chinese). (CSBGE-0001.). Order Number DE94630305. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The characteristics of gravity and magnetic field, deep-seated 
structures and their relationship with uranium mineralization in 
Northern Guangxi are investigated. Especially, based on geophys- 
ical investigation, the distinguishing features of uranium ore-forming 
are discussed, involved with the uranium source body, the heating 
force and mechanical force of granite magma acted on uranium 
mineralization, the deep-seated geological process, the hydrother- 
mal activity, the formation environments of granite-type uranium 
deposit, the source of pyrite and its influence on uranium mineral- 
ization, the uranium ore-forming of Sinian-Cambrian periods and 
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devonian period formations, and the simple model of uranium ore- 
forming. On the basis of the relationship of uranium mineralization 
with geophysical field, as well as the ore-forming geological envi- 
ronments inferred by gravity and magnetic field investigation, the 
physical-geological model is established in order to predicate ura- 
nium prospect. 


23505 (INIS-BR-3361) Hydro geochemistry of uranium in 
Aguas de Lindoia (Sao Paulo State). Silveira, E.G. da. UNESP, 
Rio Claro, SP (Brazil). Inst. de Geociencias e Ciencias Exatas. 
1992. 136p. (In Portuguese). Order Number DE94630357. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A preliminary investigation concerning to the geochemical behav- 
iour of uranium isotopes (2° U and 258 U) was performed on 
spring waters for Aguas de Lindoia city, Sao Paulo State. The rea- 
son for this study is because the natural radioactivity of these 
waters is poorly known, and no uranium content data have been 
published. Measurements of Uranium-238 contents and 24 U/23® U 
activity ratios in groundwaters were performed on the following 
springs issuing in the urban area from Aguas de Lindoia: Levis- 
sima |, Levissima Il, Beleza, Sao Roque, Lindalia and Santa 
Izabel. (author). 


0504 Feed Processing 
Refer also to citation(s) 23845 


23506 (HW-55792) Blending UNH streams of difterent ure- 
nium enrichments. Campbell, B.F. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 18 Apr 
1958. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94012542. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The cost and feasibility of blending UNH streams of different ura- 
nium enrichments at HAPO was evaluated on a preliminary basis. 
Cases studied were blending 37.5% enriched UNH with depleted E 
metal UNH to yield a 0.947% enriched end product, and blending 
depleted E metal UNH with the depleted natural uranium to yield 
0.7115% enriched end product. A reasonable degree of feasibility 
is indicated for such a blend program at HAPO. 


0505 Uranium Enrichment 
Refer also to citation(s) 23906, 25141 


23507 (CEA-CONF—11766) Power electronics in nuclear re- 
search. Chatroux, D. (CEA Centre d’Etudes de la Vallee du 
Rhone, 26 - Pierlatte (France). Dept. de Technologie de 
l'Enrichissement); Maury, J.; Hennevin, B. CEA Centre d’Etudes de 
la Vallee du Rhone, 26 - Pierrelatte (France). Dept. de Technologie 
de l’Enrichissement. 1993. 9p. (In French). (CONF-931276—-: Con- 
ference on power electronics in nuclear research, Istres (France), 5 
Dec 1993). Order Number DE94629483. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pulse power of high power for steam copper laser input is 
displayed. This product uses an association of IGBT switches (Iso- 
lated Gate Bipolar Transistor) with magnetic compressions. This 
solution allows a gain of reliability with a factor ten in comparison 
with solutions using gas tubes. 


23508 (ORNL/TM-—12726) Plilot-scale demonstration of the 
modified direct denitration process to prepare uranium oxide 
for fuel fabrication evaluation. Kitts, F.G. Oak Ridge National 
Lab., TN (United States). Apr 1994. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94010814. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium-Atomic Vapor Laser isotope Separation (U-AVLIS) 
Program has the objective of developing a cost-competitive enrich- 
ment process that will ultimately replace the gaseous diffusion 
process used in the United States. Current nuclear fuel fabricators 
are set up to process only the UF, product from gaseous diffusion 
enrichment. Enriched uranium-iron alloy from the U-AVLIS separa- 
tor system must be chemically converted into an oxide form 
acceptable to these fabricators to make fuel pellets that meet 





American Society for Testing and Materials (ASTM) and utility com- 
pany specifications. A critical step in this conversion is the modified 
direct denitration (MDD) that has been selected and presented in 
the AVLIS Conceptual Design for converting purified uranyl nitrate 
to UO; to be shipped to fabricators for making UOz pellets for 
power reactor fuel. This report describes the MDD process, the 
equipment used, and the experimental work done to demonstrate 
the conversion of AVLIS product to ceramic-grade UO; suitable for 
making reactor-grade fuel pellets. 
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Refer also to citation(s) 23536, 23563, 23564, 23731, 23832, 
23864, 23902, 24335, 24337, 24351, 24397, 24406, 24429, 24539, 
24556, 24600, 24661, 25255, 25334, 25335, 25338 


23509 (BNWL-—1290) Pacific Northwest Laboratory monthly 
activities report, December 1969. Albaugh, F.W. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. Jan 1970. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94012872. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report details activities of the Pacific Northwest Laboratory's 
Division of Production and Hanford Plant Assistance Programs for 
the month of December 1969. 


23510 (BNWL-CC-333) Estimated costs for classified 


project. Van Slyke, W.J. Pacific Northwest Lab., Richland, WA 
(United States). 1 Nov 1965. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94012866. Source: OSTI; NTIS; GPO Dep. 
Declassified. 
A cost analysis has been made for non-radioactive demonstra- 
tion tests for the process dissolution of lithium-aluminate (or 


similar) ceramic in sodium tetraborate molten glass. The tests de- 
scribed in this report demonstrate the more important aspects of 
tritium production by molten glass dissolution of a high melting 
temperature lithium-bearing irradiated ceramic. 


23511 (DPW-54-7-2-Del.Ver.) Monthly report, process sec 
tion, manufacturing division, February 1954. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 15 Mar 1954. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. Order Num- 
ber DE94011767. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This monthly report details activities of the Process Section, 
Manufacturing Division during the month of February 1954. 


23512 (DPW-—54-7-3-Del.Ver.) Monthly report, Process sec- 
tion, manufacturing division, March 1954. Du Pont de Nemours 
(E.I.) and Co., Wilmington, DE (United States). Explosives Dept. 15 
Apr 1954. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACOS-76SR00001. (SR/H—-723). Order Num- 
ber DE94011768. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This monthly report details activities of the Process Section, 
Manufacturing Division during the month of March 1954. 


23513 (DPW-55-264) Uranium metallurgy: Trip report, May 
4-6, 1955. Klein, J.L.; Teeg, R.O.; Spraggins, N.F. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Explo- 
sives Dept. 20 May 1955. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-76SR00001. (SR/H-727). 
Order Number DE94012123. Source: OSTI; NTIS; GPO Dep. 

Subjects discussed include uranium structure, stability under irra- 
diation, cold working of surfaces, deformation, hollow slugs, grain 
size, canning, etc. 


23514 (HW-4446-T) Laboratory notebook, August 2, 1951- 
September 28, 1951. Carey, Z.E. Hanford Works, Richland, WA 
(United States). 2 Aug 1951. 42p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94012049. Source: OSTI; NTIS; GPO Dep. 

This report presents laboratory notebook data for radiochemical 
analysis of lodine 131. 
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23515 (HW-60947-RD) Dissolver capabilities dingot ura- 
nium. Geier, R.G. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 23 Apr 1958. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012803. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. DISSOLVERS/capacity; DISSOLVERS; 
CAPACITY; DISSOLUTION; URANIUM; FUEL ELEMENTS; RE- 
DOX PROCESS; PUREX PROCESS; IRRADIATION 


23516 (HW-62597) Variable goal exposure plans for C-II-N, 
C-I-E, K-li-N, K-Ill-E, O-ll-N, and O-I-E material. Prudich, T. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 21 Apr 1960. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012827. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The purpose of this memorandum is to transmit revisions to the 
goal exposure plans for C-Il-N, C-Il-E, K-IIl-N, K-Ill-E, O-II-N and 
O-lI-E material. Inherent in these plans is an assumption that the 
only restraint on metal usage is that imposed by the economics of 
the plutonium production process and associated uranium cycle. In 
the case when metal throughput is limited, by ex-reactor physical 
capabilities, to a level lower than the unrestrained reactor require- 
ments, exposures higher than those recommended in this 
document would be indicated. 


23517 (HW-76272-RD) Transformation of retained phases 
in plutonium. Nelson, R.D. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Jan 1963. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014328. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The transformation of retained phases of plutonium of different 
quality has been determined over a period of 10-12 months, by 
observing the density variation with time. A large density increase 
of each specimen was observed. The density increase of the low 
quality metal was the greatest and that of the highest quality metal 
was the least. The magnitudes of these increases are apparent 
from the graphs. One of the specimens fractured into two pieces 
after ten months. Also, surface cracks appeared in two of the other 
specimens. The fractured surfaces probably originated from the 
stresses associated with the transformation of retained phases or 
possibly from stress corrosion. The density increase with time was 
the same for the as-cast and cold treated specimens. 


23518 (HW-76274-RD) Metastability of alpha plutonium. 
Nelson, R.D. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 21 Jan 1963. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94014327. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The metastability of alpha plutonium above the a = 6 equilibrim 
transformation temperature (112 C) was studied by metallographic 
techniques. The purpose of this study was to extend the previous 
work on the a — 6 transformation which was accomplished using 
fluid displacement techniques’ and to obtain a basis for determin- 
ing the length of time the alpha phase is stable at high 
temperatures. Approximate isothermal reaction curves were 
determined experimentally and an a — 6 time- temperature- 
transformation (T-T-T) curve was derived. 


23519 (HW-76316) Report of invention. Lang, L.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 23 Jan 1963. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010640. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This invention discloses a method of making a synthetic nuclear 
fuel by mixing pure U-233 with U-238 fuels, such as depleted ura- 
nium, to produce a fuel that combines the most desirable nuclear 
properties of both the U-233 and U-238 fertile material. The pro- 
cess requires that U-233 be manufactured in such a manner as to 
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be relatively uncontaminated from U-232. The subject of this inven- 
tion is a method of fuel handling that incorporates the desirable 
features of both U-233 and U-238. It is proposed that U-233 be 
formed by short-term irradiations of thorium that will minimize con- 
tamination by U-232. At the end of a short thorium irradiation the 
U-233 is removed and combined with U-238. This combination then 
makes a synthetic fuel that has all the advantages of each ingredi- 
ent but does not run into significant U-232 contaminant problems. 


23520 (HW-77043) Report to the working committee from 
The General Electric Company, HAPO. Minor, J.E.; Riches, J.W.; 
Stringer, J.T. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 8 Apr 1963. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94011075. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

This report is divided into: present reactor fuel production, NRD 
production fuels, N fuel development, and current reactor fuel de- 
velopment. 


23521 (HW-78157) Metallurgy Development Operation 
quarterly progress report, April-June 1963. Wick, O.J.; Last, 
G.A.; Minor, J.E.; Nelson, T.C.; Stewart, R.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
18 Sep 1963. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE94011987. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report is divided into: metallic fuels technology, metallic fuel 
development, plutonium physical metallurgy, plutonium mechanical 
properties, and plutonium mechanical metallurgy. 


23522 (HW-79428) FPT-63-27: Dimensional stability, 
model 1807 shape castings. Walker, C.M. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
18 Oct 1963. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010499. Source: OSTI; NTIS; GPO Dep. 

Decliassified. 

Due to sluggish transformation rates of metastable phases, 
unalloyed Pu continues to shrink after casting. Therefore, a pre- 
machining holding period is required to promote finished part 
dimensional stability. This test will determine the holding period 
commensurate with both this requirement for stability and an 
optimum material inventory level. Four storage periods will be eval- 
uated (9, 8, 7, S days) for dimensional changes and related to 
parts stored for the standard 10-day period. 


23523 (HW-80168) Campaign rework of Z-Plant material at 
Purex. Judson, B.F.; Kendall, J.B. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 26 Dec 
1963. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94014319. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Purex Plant has been requested to process Z-Plant MR and 
EPT solutions containing about 200 kilograms of plutonium in order 
to alleviate processing problem at Z-Plant and to reduce the inven- 
tory of MR and EPT rework. Campaign recycle of uranium through 
the main plant is recommended as an economical and effective 
means of reworking large quantities of Z-Plant plutonium solutions. 
This memorandum outlines process alternates and costs for re- 
working the solutions and itemizes specific recommendations for 
process and critical mass control. 


23524 (HW-80927-9) Monthly report of radioisotopes re- 
search and development: Hanford Laboratories, September 
1964. Walling, M.T. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 30 Oct 1964. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012100. Source: 
OSTI; NTIS; GPO Dep. 
Deciassified. 


Short communication. LABORATORIES/research programs; RA- 


DIOISOTOPES/research programs; HAPO; LABORATORIES; 
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RADIOISOTOPES; PROGRESS REPORT; FUEL CANS; FUEL 
ELEMENTS; HANFORD PRODUCTION REACTORS; MATERIALS 
TESTING 


23525 (HW-83735) Proposal: Direct ingoting of unpickled 
buttons for economic and product quality gains. Bond, R.H. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 21 Sep 1964. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94014202. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The final product from the Reduction Operation at the present 
time is an unalloyed button of reasonably high purity and density. 
Considerable effort is being directed toward improvement of button 
purity and surface finish, or appearance. A direct ingoting step is 
proposed in place of button pickling as a practical means of im- 
proving metal quality and appearance. A second ingoting step is 
proposed to further improve process economics through improved 
radiographic integrity. Ingoting of buttons immediately following re- 
duction appears to be a more direct and practical approach to 
definition and improvement of metal purity and improvement of 
product appearance. The proposed process change places button 
ingoting within the scope of the Reduction Operation. The final 
product from the Reduction Operation will then be an ingot of uni- 
form composition (no segregation), reliable density and plutonium 
content (no slag inclusions or voids). The ingot could be subdi- 
vided in this operation, ready for Foundry use; or it could be cast 
as an ingot of assured quality for off-site shipment. 


23526 (HW-USCM-—6) Experimental results uranium chemi- 
cal milling. Vinton, C.J. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 9 Jan 1961. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94014833. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report provides the experimental results of uranium chemi- 
cal machining tests. 


23527 (K/ETO—138) Gas-phase chemical reactivity of CFC- 
114 and potential replacements: Part 5, Reactivity of several 
HFCs, HFEs, and PFEs with F2 and UF,. Trowbridge, L.D.; An- 
gel, E.C. Oak Ridge K-25 Site, TN (United States). Sep 1993. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. USECHQ-93-C-0001. Order Number 
DE94008712. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The US Enrichment Corporation’s production of isotopically en- 
riched uranium depends solely on two plants which utilize the 
gaseous diffusion process. This process uses large quantities of 
CFC-114 as an evaporative coolant. CFC-114, however, is to be 
phased out of production due to its potential to deplete strato- 
spheric ozone, and a search has been underway for substitutes for 
a number of years. One of the unique criteria that a gaseous diffu- 
sion plant coolant must possess is chemical stability in a 
fluorinating environment. The initial search (1988-89) for an ozone- 
friendly, commercially available, chemically compatible substitute 
yielded two candidates, FC-c3I8 (c-C4F,) and FC-3110 (C4F49). 
These are non-ozone-depleting, commercially available, and 
appear viable as CFC-114 substitutes. Both perfluorocarbons, how- 
ever, have much longer atmospheric lifetimes — and larger global 
warming potentials — than does CFC-114. The work discussed in 
this document is part of a search for a third generation coolant with 
more favorable global warming properties. The specific intent of 
this work was to approximately simulate “chronic coolant in leak- 
age” at diffusion plant operational conditions, and measure relative 
reaction rates of potential coolants. Third generation coolant 
candidates examined include a number of perfiuoroethers, hy- 
drofluoroethers, and hydrofluorocarbons with physical properties 
reasonably close to those of CFC-114. 


23528 (LA-SUB-94-78) Unreviewed Safety Question Deter- 
mination for TOPAZ Ii uranium fuel pellet production at the 
Plutonium Handling Facility (PF-4), Technical Area 55, Los 
Alamos National Laboratory. Gordon, D.J.P. (Los Alamos Na- 
tional Lab., NM (United States)). Los Alamos National Lab., NM 
(United States); Science Applications International Corp., Golden, 





CO (United States). 29 Sep 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94012081. Source: OSTI; NTIS; GPO Dep. 
Enriched uranium oxide, nitride, and carbide fuel pellets have 
been produced at PF-4 since the facility became operational in the 
late 1970s. The TOPAZ Il reactors require fuel enriched to 97% 
uranium-235. Approximately 75 kilograms (kgs) of uranium will be 
processed per year in support of this program. The amount of fuel 
processed per year at PF-4 will not be increased for these pro- 
grams, but the batch size will be increased to approximately 3 kgs 
of uranium. The current DOE-approved Final Safety Analysis Re- 
port (FSAR) calls for batches containing 45 grams (gms) of 
plutonium-239 and 172 gms of uranium-235. The impact of in- 
creasing the uranium batch size on the facility authorization basis 
is analyzed in the attached Safety Evaiuation Worksheet. In addi- 
tion, the structural modification for the transformer and vacuum 
pump installation, required to support the operation, is evaluated. 
Based on the attached Safety Evaluation, it has been determined 
that the change in uranium batch size does not constitute an Unre- 
viewed Safety Question (USQ), the increase in uranium batch size 
does not increase the probability or consequences of any acci- 
dents previously analyzed and does not create the possibility for a 
new type of accident or reduce the margin of safety in the Opera- 
tional Safety Requirements (OSRs). Similarly, the structural 
modifications required for the transformer and vacuum pump instal- 
lation do not increase the probability or consequence of any 
accident previously analyzed and do not create the possibility for a 
new type of accident or reduce any margin of safety in the OSRS. 


23529 (RL-GEN-888-6) Hanford Atomic Products Depart- 


ment. Monthly report, June 1966. General Electric Co., Richland, 
WA (United States). 10 Jul 1966. 6ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014829. Source: OSTI; NTIS; GPO Dep. 

The programmed long outage which started May 1 was con- 
cluded on June 6. During this outage, the sixth heat exchanger cell 


was tied in, the auxiliary steam boiler was completely overhauled, 
four steam generators were equipped with isolation valves, exten- 
sive replacements of the process tube resistance temperature 
detectors were made, the reactor was re-orificed, a leaking reactor 
gas seal was repaired, extensive preventive maintenance was 
done, and numerous smaller pieces of work were accomplished. 
After startup, testing of the WPPSS generating station equipment 
was resumed. Electric power up to 320 Mw was generated, 
generator trip-offs were executed, and data on the reactor plant re- 
sponse were taken. Both the generating station and the reactor 
plant behaved excellently. The sixth cell installations performed as 
designed. Electrical power generation is now limited to about 400 
Mw by the unavailability of a step down transformer on the BPA 
system at Vantage. Elevation of the generated power level to the 
rated 800 Mw will be possible in the early autumn when trans- 
former delivery is expected by BPA. Three scrams from relatively 
low power levels occurred during the June 6 startup, which may be 
regarded as being associated with returning the plant to service af- 
ter a long outage. Later in the month, there was an additional 
scheduled scram (from 3000 Mw, to check 6-cell operation) and six 
other unscheduled scrams due to other causes, as follows: a. A 
BPA power surge, induced by a local electrical storm b. A fuel ele- 
ment rupture (No. 20 since plant startup) c. Loss of coolant to a 
control rod d. A fuel element rupture (No. 21) e. Manual scram due 
to indicated loss of flow monitor master logic f. Loss of No. 4 circu- 
lating raw water pump due to failure of motor excitation. Production 
availability was 71.6%; time operated efficiency was 52.3%. 


23530 (RL-NRD-1-2C) Monthly record Research and 
Engineering N-Reactor Depertment. Leverett, M.C. Pacific North- 
west Lab., Richland, WA (United States). 30 Nov 1964. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DES4014838. Source: 
OSTI; NTIS; GPO Dep. 

This document is a monthly report on the operation and engineer- 
ing work associated with the N-Reactor department. It summarizes 
the operating history of the reactor during the month of Nov 1964. 
included are brief descriptions of ongoing and planned work on 
testing and development of reactor components, fuel elements, 
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safety tests, cooling systems, fuel production, materials testing, 
and other projects to provide safe and efficient plant operation. 


23531 (RL-REA-220) Reactivity measurements of various 
target elements. Blyckert, W.A. Pacific Northwest Lab., Richland, 
WA (United States). 1 Dec 1964. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014830. Source: OST!; NTIS; GPO Dep. 

The amount of enriched uranium to support various type of target 
elements was determined in the Hanford Test Reactor. This report 
describes the measurement of separate and striped loadings for 
canned thorium oxide, bismuth, lithium-aluminum, and, in addition, 
bare depleted uranium. This experiment was undertaken to provide 
information needed to estimate the E-metal requirements in a pro- 
duction reactor when repiacing natural uranium with target material. 
The amount of enriched uranium which is required to maintain the 
reactivity in support of target materials must be known to properly 
predict total reactor reactivity. Danger coefficient measurements 
were made during original startup tests to provide this information. 
However, fuel dimensions have changed and new target materials 
have been introduced which have not been tested in this manner. 
The target of particular interest at this time of thorium oxide. 
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Refer also to citation(s) 23651, 23755, 23889, 23891, 23906, 
25142, 25143, 25144, 25963 


23532 (BARC—1993/E/024) Application of extraction chro- 
matographic technique in the recovery of actinides from Purex 
waste solutions using CMPO. Ramanujam, A. (Bhabha Atomic 
Research Centre, Bombay (India). Fuel Reprocessing Group); 
Dhami, P.S.; Gopalakrishnan, V.; Rao, M.K.; Mathur, J.N.; Murali, 
M.S.; lyer, R.H.; Badheka, L.P.; Banerji, A. Bhabha Atomic Re- 
search Centre, Bombay (india). 1998. 22p. Order Number 
DE94629201. Source: OSTI; NTIS (US Sales Only); INIS. 

Extraction chromatographic technique using octyl(phenyl)-N,N- 
diisobutyicarbomoyimethyiphosphine oxide (CMPO) adsorbed on 
chromosorb-102 (CAC) has been “eveloped as a potential alterna- 
tive to the Truex process, where CMPO has been deployed as the 
extracting agent to recover minor actinides from the high active 
waste (HAW) solution of Purex origin. In this connection, the batch- 
wise uptake behaviour of U(VI), Pu(VI), Am(ill), Eu(lll), Zr(lV), 
Fe(ill), Ru(ill) and TeO, from nitric acid medium by CAC has been 
studied. The uptake of actinides and lanthanides are higher than 
those of other fission products and inert materials. The batch-wise 
loading experiments in presence of Nd(Ill)/U(VI) have shown that 
at lower concentration of these metal ions, the uptake of Pu(IV), 
U(Vl) and Am(Ill) are reasonably high. Studies on loading of 
Nd(Ill), U(VI) and Pu(IV) on a column containing 1.7 g CAC have 
shown that Nd(Ill) (80 mg) and U(VI) (90 mg) could be loaded, 
while Pu(IV) (~0.6 mg) was loaded on a small column containing 
100 mg CAC without any breakthrough. Further, a synthetic HAW 
solution and the actual Purex HAW solution were loaded on a CAC 
column. The effluents did not contain any alpha activity above the 
background level. The activities could subsequently be eluted with 
0.04 M HNO; (Am and RE), 0.01 M oxalic acid (Pu) and 0.25 
MNaz2CO 3 solution (U(VI)). The recoveries of these metal ions 
were found to be > 99%. The eluted Am and rare earth fraction is 
an important source for '4?Pm. This process is amenable for fur- 
ther scaling up. (author). 17 refs., 5 figs., 8 tabs. 


23533 (BARC—1993/E/028) Counter current studies on ac 
tinide partitioning trom sulphate bearing simulated high level 
waste using CMPO. Deshingkar, D.S. (Bhabha Atomic Research 
Centre, Bombay (India). Process Enginering and Systems Develop- 
ment Division); Chitnis, R.R.; Wattal, P.K.; Theyyunni, T.K.; 
Ramanujam, A.; Dhami, P.S.; Gopalakrishnan, V.; Rao, M.K.; 
Mathur, J.N.; Murali, M.S.; lyerBhabha Atomic Research Centre, 
Bombay (India). 1993. 40p. Order Number DE94629202. Source: 
OSTI; NTIS (US Sales Only); INIS. 

High level wastes (HLW) arising from fuel reprocessing plants 
contain small quantities of actinides like plutonium, uranium and 
americium in addition to fission products. Removal of these ac- 
tinides prior to vitrification of HLW can effectively reduce the active 
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surveillance period. Counter current studies using indigenously 
synthesised octyl(phenyl)-N, N-diisobutylcarbamoyimethylphosphine 
oxide (CMPO) were taken up as a follow up of successful batch 
extraction and stripping of actinides from high active waste (HAW) 
and high level waste (HLW) concentrates. Simulated HLW of equiv- 
alent composition was used in these experiments. After an initiai 
uranium removal step using a four stage mixer settler, the raffinate 
was spiked with plutonium, americium and fission product activities. 
For extraction and stripping of actinides, a six stage mixer settler 
was used. A mixture of 0.2 M CMPO and 1.2 M TBP in dodecane 
was used as the extractant. Complete extraction of uranium, pluto- 
nium and americium was achieved in six stages. Almost 100% of 
cerium and 61% of ruthenium were also extracted. Stripping of 
americium was about 60% by 0.04 M HNO3. Almost 100% of plu- 
tonium and all residual americium couki be stripped by 0.01 M 
H2C2O0, from the loaded organic phase. NagCOz stripped uranium 
and residual fission product activities completely and made the or- 
ganic phase suitable for recycle. These runs proved the process 
feasibility for removal of actinides from HLW to near background 
level. (author). 20 refs., 11 figs., 4 tabs. 


23534 (BARC—1993/E/029) Studies on the separation of 
thorium and uranium on variously crosslinked DOWEX 50W 
resins. Achuthan, P.V. (Bhabha Atomic Research Centre, Bombay 
(India). Fuel Reprocessing Div.); Janardanan, C.; Vijayakumar, N.; 
Kutty, P.V.E.; Mukherjee, A.; Ramanujam, A. Bhabha Atomic Re- 
search Centre, Bombay (india). 1993. 45p. Order Number 
DE94629203. Source: OSTI; NTIS (US Sales Only); INIS. 

Equilibrium measurements for the determination of distribution 
ratios for the ion exchange of uranium and thorium on variously 
crosslinked resins viz., Dowex 50WX1, Dowex 50WX4, Dowex 
50WX8 and Dowex 50WX10 from aqueous nitric acid have been 
described. Experimental determination of the fraction of resin 
loaded with thorium from 1 mg/1 solution in 0.5N HNO; on H* 
form of the above resins as a function of time is done. Elution of 
thorium from Th** form of resins using 6 N HNO3 as a function of 
time is also described. Saturation water uptake values of thorium 
and uranium forms of resins are reported. Breakthrough data of 
thorium on Dowex 50WX4 resin as a function of acidity and the 
elution pattern of thorium using 6 N HNO3 are also presented. A 
scheme of separation using Dowex 50WX4 (H* form) is demon- 
strated for a 1:1 mixture of uranium and thorium on 80 mi column. 
(author). 15 refs., 14 tabs., 8 figs. 


23535 (CEA-CONF—-11733) DIAPASON, supervision aid 
system. Montmain, J.; Coudouneau, L.; Leyval, L.; Penalva, J.M. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1992. 5p. (in 
French). (CONF-9202209-: IFP days: advanced systems of con- 
trol process, Rueil (France), 19 Feb 1992). Order Number 
DE94629204. Source: OSTI; NTIS (US Sales Only); INIS. 

Diapason, a supervision aid system, gives to the operator a syn- 
thetic representation of the process. It permits to predict the 
evolution of the process in order to realize an anticipated control; 
in incidental conditions, it permits a precocious detection and gives 
a default diagnostic. It comprises 3 modules used in a spent fuel 
reprocessing simulator. 9 refs. 


23536 (CEA-CONF—11734) Hydrometallurgical treatment of 
plutonium. Bearing salt baths waste. Bros, P.; Gozian, J.P.; 
Lecomte, M.; Bourges, J. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment. 1993. 22p. (CONF-930304—-: 205. American Chemical 
Society national meeting, Denver, CO (United States), 28 Mar - 2 
apr 1993). Order Number DE94629150. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The salt flux issuing from the electrorefining of plutonium metal 
alloy in salt baths (KCI + NaCl) poses a difficult problem of the 
back-end alpha waste management. An alternative to the salt pro- 
cess promoted by Los Alamos Laboratory is to develop a 
hydrometaliurgical treatment. A new process based on the electro- 
chemistry technique in aqueous solution has been defined and 
tested successfully in the CEA. The diagram of the process ex- 
hibits two principal steps: in the head-end, a dissolution in HNOs 
medium accompanied with an electrolytic dechlorination leading to 
a quantitative elimination of chloride as Cl, gas followed by its 


34 ERA Vol. 19, No. 9 


trapping one soda lime cartridge, a complete oxidative dissolution 
of the refractory Pu residues by electrogenerated Ag(Il), in the 
back-end: the Pu and Am recoveries by chromatographic extrac- 
tions. (authors). 10 figs., 9 refs. 


23537 (CEA-CONF—11738) Nuclear magnetic resonance 
and spent fuel reprocessing. Vaufrey, F. (CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement); Berthon, C.; Madic, C.; Chachaty, C. CEA Cen- 
tre d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. 
des Procedes de Retraitement. 1993. 8p. (in French). (CONF- 
9303291-: Magnetic resonance study group. Structural biology 
institute CEA/CNRS, Giens (France), 28 Mar - 2 apr 1993). Order 
Number DE94629205. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to ameliorate the PUREX process, new extractants are 
studied. For optimizing the choice of new molecules such dialky- 
lamides and tetraalkyimalonamides a study, by NMR, has been 
realized on actinide and lanthanide complexes of these molecules. 


23538 (CEA-CONF—-11759) New molecules to separate ac- 
tinides: the picolinamides. Cordier, P.Y.; Condamines, N. CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement. 1993. 22p. (In French). 
(CONF-9305361-: Conference GECOM - CONCOORD 93, La 
Londe ies Maures (France), 24-28 May 1993). Order Number 
DE94629153. Source: OSTI; NTIS (US Sales Only); INIS. 

The reprocessing of spent fuel is made with the Purex process, 
funded on liquid-liquid extraction of uranium nitrates(Vi) and piuto- 
nium nitrates(IV) by TBP (tributyl phosphate). To improve this 
proceeding, we look for extractants which allow, beyond U and Pu 
extractions, these of actinides (il) and allow separation of the 
whole actinides from the fission products, which have an important 
fraction of lanthanides. A new family seems to give good results: 
the picolinamides. 


23539 (CEA-CONF—-11765) The fission product aerosols in 
the programmes HEVA and VERCORS. Leveque, J.P.; Boulaud, 
D. CEA Centre d’Etudes de Grenoble, 38 (France). Dept. de Ther- 
mohydraulique et de Physique. 1994. 3p. (CONF-9405194—: 
European Aerosol Conference, Blois (France), 30 May - 2 jun 
1994). Order Number DE94629206. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The HEVA and VERCORS programmes, operated by the Fuel 
Behaviour Study Branch in CEA- Grenoble, is co-funded by the 
Nuclear Protection and Safety Institute (IPSN) and the french Elec- 
tricite Board (EDF). Its objectives are: validation and improvement 
of the safety code system ESCADRE, setting of a realistic data 
base for the fission product (FP) release during a severe accident. 
In this framework, the aerosol sizing is one of the parameters 
which were measured during the tests. 


23540 (HW-62824) Palm content of production metal. 
Campbell, M.H.; Swift, W.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Nov 1959. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012682. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

Purpose of this study was to determine the °°’Np input to the 
Purex process. The 2°’Np content of 639 g Pu/ton U irradiated fuel 
was found to be 1.78 + .09 g/ton of uranium at the 95% confi- 
dence level. Standard recovery for the chemical method was 
96.7%, 98.0% for the sampling. 


23541 


(HW-66104) Expansion to 4.0 capacity factor: 
Purex Engineering Study. Doud, E. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 28 
Oct 1960. 59p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. 
DE94011320. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Purex Plant was originally designed to operate at a instanta- 
neous rate of 8-1/3 tons of uranium per 24-hour day on a 
three-cycle flowsheet. Subsequently, the rate was increased to 26- 
2/3 Tiday and the process changed to a two-cycle flowsheet. 


Order Number 





Recently, flowsheet changes made for neptunium recovery and re- 
placements of certain critical equipment items have altered the 
plant's capacity. The status of the plant is discussed in the Conti- 
nuity of Operations, Plant Improvement Program, Reference 1; 
wherein, the need for expansion to a capacity factor of 4.0 by 
January 1, 1962, was envisioned. Reference 2 was prepared to im- 
plement that program. A new chemical flowsheet, Reference 3, 
was prepared to serve as a basis for the Purex Expansion Pro- 
gram. The purpose of this engineering study was to determine the 
changes and capital expenditure needed to obtain a 33-1/3 T/day 
instantaneous production rate through the Purex Plant. This report 
discusses equipment additions and modifications that are required 
for the Purex Plant to operate at an instantaneous rate of 33-1/3 
tons of uranium per day on the flowsheet, as described in Refer- 
ence 3. 


23542 (HW-66881) Fission-product strontium activity. Mc- 
Kee, R.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 26 Sep 1960. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. Order Number DE94011063. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The possibility was reviewed that errors in calculations might 
have resulted in an erroneously high theoretical strontium activity 
which would explain the unexpected low activity found ion the 
strontium recovered from Purex wastes. The new, corrected calcu- 
lations (49,213 curies/T) improves the accounting from 65 to 75% 
of theoretical. The discrepancy still should be investigated. 


23543 (HW-77706) Redox neptunium measurements. Mal- 
ody, C.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 23 May 1963. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010993. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Dissolver solution samples were analyzed for neptunium, and the 
data are plotted as g Np/t U vs g Putt U. 


23544 (HW-83455-C) Uranium oxide operation: material 
balance and net production report, July 1965. Burge, W.L. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 12 Aug 1964. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010634. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Figures are given. 


23545 (WHC-MR-0452) Dramatic change at T Plant. Ger- 
ber, M.S. Westinghouse Hanford Co., Richland, WA (United 
States). Apr 1994. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94013882. Source: OSTI; NTIS; INIS; GPO Dep. 

T Plant (221-T) was the first and largest of the early chemical 
separations plants at the Hanford Engineer Works (HEW), the 
name for the Hanford Site during World War Il. Officially designated 
as a Cell Building by the Manhattan Engineer District (MED) of the 
Army Corps of Engineers (agency responsible for HEW), T Plant 
served as the headquarters of chemical processing operations at 
Hanford from its construction until the opening of the Reduction- 
Oxidation (REDOX) Plant in January 1952. T Plant performed the 
third step in plutonium production operations, following the steps of 
uranium fuel manufacture and then irradiation in defense produc- 
tion reactors. The fissionable core (plutonium) used in the world’s 
first atomic explosion, the Trinity bomb test held at Alamogordo, 
New Mexico, on July 16, 1945, was processed in T Plant. Like- 
wise, the fissionable core of the weapon dropped over Nagasaki, 
Japan, on August 9, 1945, was processed in T Plant. Because it 
formed a crucial link in the first full-scale plutonium production op- 
erations in work history, T Plant meets criteria established in the 
National Historic Preservation Act of 1966 as a Historic Place. | 
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Refer also to citation(s) 23581, 23619, 23620, 23621, 23623, 
23674, 23675, 23731, 23758, 23822, 23874, 24768, 24986, 25337, 
25344, 25348, 25355, 25356, 25360, 25364, 26112 


23546 (CONF-940553-24) Interfaces between transport and 
geologic disposal systems for high-level radioactive wastes 
and spent nuclear fuel: A new international guidance docu- 
ment. Pope, R.B. (Oak Ridge National Lab., TN (United States)); 
Baekelandt, L.; Hoorelbeke, J.M.; Han, K.W.; Pollog, T.; Blackman, 
D. Oak Ridge National Lab., TN (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International high-level radioactive waste 
management conference; Las Vegas, NV (United States); 22-26 
May 1994. Order Number DE94009175. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An international Atomic Energy Agency (IAEA) Technical Docu- 
ment (TECDOC) has been developed and will be published by the 
IAEA. The TECDOC addresses the interfaces between the trans- 
port and geologic disposal systems for, high-level waste (HLW) and 
spent nuclear fuel (SNF). The document is intended to define and 
assist in discussing, at both the domestic and the international 
level, regulatory, technical, administrative, and institutional inter- 
faces associated with HLW and SNF transport and disposal 
systems; it identifies and discusses the interfaces and interface 
requirements between the HLW and SNF, the waste transport sys- 
tem used for carriage of the waste to the disposal facility, and the 
HLW/SNF disposal facility. It provides definitions and explanations 
of terms; discusses systems, interfaces and interface requirements; 
addresses alternative strategies (single-purpose packages and 
multipurpose packages) and how interfaces are affected by the 
strategies; and provides a tabular summary of the requirements. 


23547 (CONF-940815-39) TRANSCOM: The US Department 
of Energy (DOE) system for tracking shipments. Boes, K.S. 
(Oak Ridge National Lab., TN (United States)); Joy, D.S.; Pope, 
R.B.; Thomas, T.M.; Lester, P.B. Oak Ridge National Lab., TN 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national nuclear and hazardous waste management conference; 
Atlanta, GA (United States); 14-18 Aug 1994. Order Number 
DE94013830. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of energy (DOE) Transportation Manage- 
ment Division (TMD) has developed a system which allows 
communications with and near real-time tracking of high-visibility 
shipments of hazardous materials. This system, which is known as 
TRANSCOM (Transportation Tracking and Communications Sys- 
tem), is currently in operation. This paper summarizes the current 
status of TRANSCOM, its history, the experience associated with 
its use, and the future plans for its growth and enhancement. dur- 
ing the first half of fiscal year (FY) 1994, 38 shipments were 
tracked by the TRANSCOM system. These shipments included two 
Mark-42 spent fuel shipments, one BUSS cask shipment, and one 
waterway shipment (the Seawolf shipment). 


23548 (FEMP/SUB-075) Radioactive waste transportation 
evaluation for the Fernald Environmental Management Project. 
Mallette, S.J. (Parsons Environmental Services, Inc., Fairfield, OH 
(United States)). Fernald Environmental Restoration Management 
Corp., Cincinnati, OH (United States); Parsons Environmental Ser- 
vices, Inc., Fairfiekd, OH (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS5- 
920R21972. (CONF-940815-8: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94012508. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the Transportation Evaluation for the 
Fernald Environmental Management Project. It was the objective of 
the evaluation to identify and evaluate potential modes for truck 
and rail transport as well as routes for the shipment of wastes from 
Fernald to three hypothetical off-site disposal sites. While no off- 
site disposal location has been selected, three locations have been 
specified to represent a broad range of potential off-site disposal 
locations. The three locations were the Nevada Test Site (NTS), 
the Envirocare Facility and the Piketon United States Department 
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of Energy (DOE) reservation. The evaluation integrates transporta- 
tion data, facility waste acceptance criteria, and Federal and State 
regulations. The shipment routes and modes are evaluated primar- 
ily in terms of risks and costs and, secondly, from a regulatory 
standpoint. The results of the evaluation were intended to assist 
planners in selecting the safest and most cost-effective means of 
shipping wastes off site 


23549 (IAEA-TECDOC-—738, pp. 121-125) Advances in spent 
tuel dry storage technology for CANDU reactors. Cloutier, L. 
(Gentilly 2 Nuclear Generating Station, Montreal (Canada). Hydro- 
Quebec); Pattantyus, P. International Atomic Energy Agency, 
Vienna (Austria). Mar 1994. (CONF-9306351-: Technical commit- 
tee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). in Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 27ip. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Until recently wet storage was the only proven and economically 
justifiable option considered for interim spent fuel storage pur- 
poses. However, AECL'’s experience significantly increased over 
the past years due to progress made in the implementation of its 
own dry storage technology for spent fuel. It is based on fuel stor- 
age in concrete canisters, which rely on passive conduction to 
dissipate the heat and on a double steel containment system to act 
as a barrier. In 1989, the first CANDU 6 utility (NBEPC) opted for 
storage in concrete canisters instead of sequentially constructed 
bays. Wolsong 1 in South Korea followed with implementation of 
the same technology in 1991. For CANDU 3, which is presently 
being designed, a cylindrical basket was adopted as the receptacle 
for storage of spent fuel in the storage bay. This fuel basket is 
used for subsequent interim dry storage and could also be used for 
permanent disposal. This standardized approach will be used to 
minimize handling of individual bundles to reduce cost and suscep- 
tibility to damage. The largest cumulative cost component in a dry 
storage program is the construction of the concrete canisters. 
AECL also developed and tested the CANSTOR Module concept, 
an economical, concrete vault like structure that stores the same 
quantity of spent fuel as 22 stand-alone canisters, thus reducing 
the annual operating expenditures. The concept also sharply econ- 
omizes on storage area requirements. 3 figs. 


23550 (INIS-JP—018, pp. 1273-1279) Combustible properties 
of LLW bitumen packages in a fire test. Watabe, N. (Central Re- 
search Inst. of Electric Power Industry, Abiko, Chiba (Japan). Abiko 
Research Lab.); Kashiwagi, E.; Ozaki, S.; Kobayashi, S.; Aka- 
matsu, H. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Most Low Level Wastes derived from Japanese nuclear power 
Stations are classified as LSA-II-Ill material according to ss6 
Sec.131 of the IAEA '85 regulations, while whole packages com- 
posed of wastes and packaging are classified as Industrial 
package according to ss6 Sec.131 of the regulations. Concerning 
LSA material, the fire test for Type B package is not regulated, 
because a contained activity is limited by the A2 value itself. Ac- 
cording to the regulation of the Fire Defense Agency in Japan, 
straight asphalt is classified as 'semi-dangerous material’ because 
of its calorific power; bitumen package is classified as normal ma- 
terial because of its lower calorific power. However, among these 
LLW wastes, test results have indicated that bitumen packages are 
flammable. A fire test for bitumen packages with some simulated 
nuclides was performed by CRIEPI! in 1988 and 1989 in order to 
discover whether bitumen packages are combustible and also to 
determine how many nuclides contained in the packages are re- 
leased into the environment in the event of a fire accident. (1) 
When the surface temperature of specimens rises to the 350 - 
380degC range in a fire environment, the resolved gas will be gen- 
erated and ignite automatically. In order to keep on burning, it is 
necessary to supply both excessive heat and sufficient oxygen. (2) 
The volatile ratio of Cs, which is a typical volatile nuclide, is greater 
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than other nuclides. However, its value is 1.5 wt% of added sulfate 
at the maximum. (J.P.N.). 


23551 (INIS-JP-018, pp. 1324-1328) The double definition 
of the transport index (T.I): a wrong good idea?. Grenier, M. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. 
de Protection et de Surete Nucleaire). 1993. 1709p. (CONF- 
920905—-: PATRAM ‘92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The transport index (T.I) was set up at the beginning of the six- 
ties in order to facilitate and make safer the gathering in the same 
conveyance of a certain number of packages of radioactive and fis- 
sile materials. The T.| defined as the larger of irradiating and fissile 
T.1 was justified by the non discrimination between fissile and non 
fissile packages. The table XI assume on the contrary this discrimi- 
nation. The combination of this discrimination and of this unique T.| 
leads to paradoxical and unpleasant results, sometimes opposed to 
the primary intentions. Without prejudging of the values which are 
given in table XI we propose therefore: (1) to attribute to any pack- 
age an irradiating T.| and a fissile T.I. (2) To limit the sum of each 
of these Transports Indices making the simple substitution pro- 
posed hereabove in the table XI. (3) To adapt the remaining of the 
Regulations to this situation (e.g table VIil). (J.P.N.). 


23552 (INIS-JP-018, pp. 1403-1410) Development and eval- 
uation of measurement devices used to support testing of 
radioactive material transportation packages. Uncapher, W.L. 
(Sandia National Laboratories, Albuquerque, NM (United States)); 
Ammerman, D.wJ.; Stenberg, D.R.; Bronowski, D.R.; Arviso, M. 
1993. 1709p. (CONF-920905—: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Measurement devices have been developed to support specific 
testing applications associated with radioactive material packages. 
These measurement devices include evaluation channels, ruggedly 
constructed LVDTs, and piezoresistive accelerometers. in addition, 
a method was developed to evaluate accelerometers and strain 
gages in both laboratory and field environments. The results of this 
evaluation showed no major difference in the measurements ob- 
tained by transducers manufactured by different companies. Table 
1 gives a summary of the results from the accelerometer and strain 
gage evaluations. These results showed that the data were not, in 
general, more accurate than +10% of the measured result. It is 
very likely that the majority of these deviations are due to changes 
in the quantities being measured, rather than transducer response. 
This is because the transducer only measures the response at the 
mounting location, which may not be the same as the response at 
a nearby location. (J.P.N.). 


23553 (INIS-JP—018, pp. 1557-1564) Information manage- 
ment and collection for U.S. DOE’s packaging and 
transportation needs in the '90’s. Wheeler, T.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Luna, R.E.; McClure, 
J.D.; Quinn, G. 1993. 1709p. (CONF-920905-: PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The Transportation Assessment and integration (TRAIN) Project 
(US DOE 1992) was established to provide a systematic approach 
to identify the problems and needs that will affect the capability of 
the United States Department of Energy (US DOE) to provide itself 
with cost-effective, efficient, and coordinated transportation services 
during the 1990s. Eight issue areas were identified to be included 
in the TRAIN Project, with one principal investigator assigned to 





each. The eight areas are as follows: (1) Packaging and Trans- 
portation Needs (PATN) in the 1990s; (2) Institutional and Outreach 
Programs; (3) Regulatory Impacts on Transportation Management; 
(4) Traffic and Packaging Operations; (5) Research and Develop- 
ment Requirements; (6) Training Support; (7) Emergency 
Preparedness Requirements; and (8) US DOE-EM 561 Roles and 
Responsibilities. This paper focuses on the results of the PATN ac- 
tivity of TRAIN. The objective of PATN is to prepare the US DOE, 
in general, and US DOE-EM 561 (Environmental Restoration and 
Waste Management (EM), Office of Technology Development, 
Transportation) in particular, to respond to the transportation needs 
of program elements in the Department. One of the first tasks in 
evaluating these needs was to formulate the potential for trans- 
portation of radioactive materials in the next decade. (J.P.N.). 


23554 (INIS-JP-018, pp. 1588-1592) Surveying the trans- 
portation of radioactive material (STORM) in the U.S.A. 
McClure, J.D. (Sandia National Labs., Albuquerque, NM (United 
States)); Hopkins, D. 1993. 1709p. (CONF-920905—: PATRAM '92: 
10th international symposium on the packaging and transportation 
of radioactive materials, Yokohama (Japan), 13-18 Sep 1992). In 
The 10th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A program, Surveying the Transportation of Radioactive Material 
(STORM), has been initiated to update previous studies of the 
magnitude and characteristics of radioactive material (RAM) trans- 
port in the U.S.A. The STORM project is jointly funded by the U.S. 
Department of Energy (DOE), the U.S. Nuclear Regulatory Com- 
mission (NRC), the U.S. Department of Transportation (DOT), and 
the Federal Emergency Management Agency (FEMA). STORM is 
composed of two phases, Phase 1 and Phase 2. Phase 1 deals 
with program definition, overall program planning, the development 
of industry contacts, definition of data requirements, the develop- 
ment of survey forms, and the development of a detailed RAM 
shipment survey plan to be implemented in Phase 2. Upon com- 
pletion of Phase 1, which is scheduled to occur in October 1992, a 
decision point will be reached. The decision to proceed to Phase 2 
will depend on the results of a detailed review by the project spon- 
sors of the results achieved in Phase 1. (J.P.N.). 


23555 (INIS-JP—018, pp. 1593-1600) Technical specification 
for design, fabrication, use and maintenance of tie-down sys- 
tem. Curcuruto, S. (ENEA, Rome (italy)); Palmieri, G.; Trivelioni, 
S.; Orsini, A. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th intemational symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

IAEA Safety Series ndeg6 states that to ensure compliance with 
the Regulation the programs of quality assurance must be put in 
practice either for design, manufacture, testing, documentation, use 
and maintenance and inspection of all packages or for transport 
and intransit storage operations. Therefore in view of a standard- 
ization coming from Q.A. criteria, the Italian Competent Authority 
for transport of radioactive material (ENEA-DISP) is preparing a 
technical guide for the design, construction, use and maintenance 
of tie-down system for road transport of packages containing ra- 
dioactive materials. The paper shows some phases of the program 
started by ENEA-DISP for the redaction of the technical guide. 
(J.P.N.). 


23556 (INIS-JP-018, pp. 1609-1616) SEIEl-MARU Japan's 
first low-level radioactive waste transport ship. Hirano, M. (Nu- 
clear Fuel Transport Co. Ltd., Tokyo (Japan)); Sasao, T.; Sanui, T.; 
Kondo, K.; Kan, T.; Kihara, H. 1993. 1709p. (CONF-920905—: PA- 
TRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 
Composed of three volumes. 
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The low-level radioactive waste (LLW) generated at the nuclear 
power stations throughout Japan is tightly sealed in drums and 
stored at these power stations. In order to transport such waste to 
the Low-Level Radioactive Waste Disposal Center in Rokkasho- 
Mura, Aomori Prefecture, which is scheduled to start operation in 
December 1992, Japan's first exclusive LLW transport ship, the 
Seiei-Maru, was built for the Nuclear Fuel Transport Co., Ltd. at 
the Kobe Shipyard and Machinery Works, Mitsubishi Heavy Indus- 
tries, Ltd. in September, 1991. The outline of the ship is described. 
(J.P.N.). 


23557 (LA-SUB-94-27) LLW Dumpster study: Task 009. 
Frye, J.A. (Thompson (T.K.), Inc., White Rock, NM (United 
States)). Los Alamos National Lab., NM (United States); Thompson 
(T.K.), Inc., White Rock, NM (United States). Aug 1989. 22ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94013613. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over a span of several years, the public has reported visible 
leakage emanating from ten cubic yard Dumpsters used to trans- 
port Low Level Radioactive Wastes (LLW) from LANL generation 
sites to the disposal site at TA-54, Area G. The purpose of this 
study was to: Investigate probable causes of leakages, Inspect 
existing Dumpsters in the fields Propose immediate short-range so- 
lutions to the problem, and Propose long-range solutions based on 
predicted future requirements. Field investigations indicated that 
LLW is handied carefully and professional at the individual genera- 
tion sites and again during pick-up delivery, and disposal at TA-54. 
it was also apparent, however, that Dumpsters not designed for 
LLW service are used to store this radioactive material for extended 
time periods while being subjected to the full range of Northern 
New Mexico weather conditions. All Dumpsters inspected had 1/8 
in to 2 in gaps in their closures (loading doors and discharge 
ramps) through which driving rain or melting snow could easily en- 
ter. Seven Dumpsters were located outside secure areas. No cases 
of actual contamination were discovered, only the appearance of 
contamination i.e. the dripping of collected rainwater or melting ice 
and snow from Dumpsters being transported over public roads. 


23558 (LA-UR-94-1749) On the road to WIPP: Or remote 
packaging of transuranic waste. Ledbetter, J.M.; Field, L.R. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940630-6: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE™4012904. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the Los Alamos National Laboratory (LANL) Hot Cell facility, 
highly productive programs in reactor research spanning three 
decades have generated appreciable quantities of legacy waste. 
Hot ceil capability had become virtually useless due to the storage 
of this waste. As a result of concentrated efforts by LANL staff, in 
cooperation with Westinghouse Waste Isolation Pilot Plant (WIPP), 
a solution was arrived at that allowed the facility to become produc- 
tive once again. Equipment has been designed and fabricated to 
remotely handle 55-gal. waste drums, load waste canisters, perform 
canister weld closure, leak test welds, grapple the waste canister 
and transport the canister to an interim storage site. It is our con- 
tention that the technology and acquired equipment produced from 
this effort should be used to further benefit other DOE sites. 


23559 (ORNL/PATS—94-001) Packaging- and transportation- 
related occurrence reports: 1993 annual report. Welch, M.J.; 
Dickerson, L.S.; Jennings, S.D. Oak Ridge National Lab., TN 
(United States). Jun 1994. 116p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94013883. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) Occurrence Reporting and 
Processing System (ORPS) is an interactive computer system de- 
signed to support DOE-owned or -operated facilities in reporting 
and processing of information concerning occurrences related to 
facility operations. The requirements for reporting and the extent of 
the occurrences to be reported are defined in DOE Order 5000.3B, 
Occurrence Reporting and Processing of Operations information 
(hereafter referred to as DOE 5000.3B). The centralized data base, 
which is managed by the Idaho National Engineering Laboratory 
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(INEL), provides computerized support for the collection, distribu- 
tion, updating, analysis, and sign-off of information in the 
occurrence reports (ORs). The Oak Ridge National Laborstory 
(ORNL) Packaging and Transportation Safety (PATS) Program has 
been made responsibie for retrieving reports and information per- 
taining to transportation and packaging incidents/accidents from the 
centralized ORPS data base. This annual report details the 
methodology that PATS uses to conduct searches of the ORPS for 
pertinent information, the form of the reporting to EH-332, review 
and examination of trends observed in ORs related to transporta- 
tion and packaging safety, a presentation and discussion of the 
root-cause codes of ORPS and the nature of occurrence codes of 
PATS, timely processing of notification reports to final stage, and 
analysis of 10% of the reported ORs that were finalized to deter- 
mine whether the actions taken to close out the occurrences were 
sufficient to ensure remediation of the incident and to prevent a re- 
currence. Data in the report are presented by calendar years. 


23560 (ORNL/TM-12684) Regulatory Facility Guide for Ten- 
nessee. Anderson, S.S. (Oak Ridge National Lab., TN (United 
States)); Bock, R.E.; Francis, M.W.; Gove, R.M.; Johnson, P.E.; 
Kovacs, F.M.; Mynatt, J.O.; Rymer, A.C. Oak Ridge National Lab., 
TN (United States). 28 Feb 1994. 188p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94009407. Source: OSTI; NTIS; GPO Dep. 

This guide provides detailed compilations of international, fed- 
eral, and state transportation related regulations applicable to 
shipments originating at or destined to Tennessee facilities. Infor- 
mation on preferred routes is also given. 


23561 (SAND—93-2580) A statistical description of the 
types and severities of accidents involving tractor semi- 
trailers. Clauss, D.B. (Sandia National Labs., Albuquerque, NM 
(United States)); Wilson, R.K.; Blower, D.F.; Campbell, K.L. Sandia 
National Labs., Albuquerque, NM (United States). Jun 1994. 115p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94015164. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides a statistical description of the types and 
severities of tractor semi-trailer accidents involving at least one fa- 
tality. The data were developed for use in risk assessments of 
hazardous materials transportation. Several accident databases 
were reviewed to determine their suitability to the task. The TIFA 
(Trucks Involved in Fatal Accidents) database created at the 
University of Michigan Transportation Research Institute was exten- 
sively utilized. Supplementary data on collision and fire severity, 
which was not available in the TIFA database, were obtained by 
reviewing police reports for selected TIFA accidents. The results 
are described in terms of frequencies of different accident types 
and cumulative distribution functions for the peak contact velocity, 
rollover skid distance, fire temperature, fire size, fire separation, 
and fire duration. 


23562 (SAND-94-1003C) Mixed waste chemical compatibil- 
Ry with packaging components. Nigrey, P.J. (Sandia National 
Labs., Albuquerque, NM (United States)); Conroy, M.; Blalock, L.B. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940815-6: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94011436. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, a chemical compatibility testing program for pack- 
aging of mixed wastes at will be described. We will discuss the 
choice of four y-radiation doses, four time durations, four tempera- 
tures and four waste solutions to simulate the hazardous waste 
components of mixed wastes for testing materials compatibility of 
polymers. The selected simulant wastes are (1) an aqueous alka- 
line mixture of sodium nitrate and sodium nitrite; (2) a chlorinated 
hydrocarbon mixture; (3) a simulant liquid scintillation fluid; and (4) 
@ mixture of ketones. A selection of 10 polymers with anticipated 
high resistance to one or more of these types of environments are 
proposed for testing as potential liner or seal materials. These 
polymers are butadiene acrylonitrile copolymer, cross-linked 
polyethylene, epichiorhyarin, ethylene-propylene rubber, fluorocar- 
bon, glass-filled tetrafiuoroethylene, high-density poly-ethylene, 
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isobutylene-isoprene copolymer, polypropylene, and styrene- 
butadiene rubber. We will describe the elements of the testing plan 
along with a metric for establishing time resistance of the packag- 
ing materials to radiation and chemicals. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 23548, 23741, 23798, 23897 


23563 (HW-81445) Budget for FY 1966 and revised budget 
for FY 1965 separations research and development program: 
(02 50 10 15 1). Frank, W.S. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Apr 1964. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE94014318. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report presents additional justification for operating costs of 
the Separations Research and Development Program which con- 
sists of eleven identifiable activities in four general areas of effort. 
The activities and their proposed levels of effort are listed. For 
each of the identifiable activities, the major accomplishments of the 
last year are listed, together with the proposed goals for the next 


two years, in the following pages. Significant trends in the program 
are noted. 


23564 (HW-82047) HAPO Plant acquisition and construc- 
tion budget for FY 1966 and revision of budget for FY 1965. 
Connell, R.A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 28 Apr 1964. 109p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94014847. Source: OSTI; 
NTIS; GPO Dep. 

Declassified. 

This report provides the Hanford Atomic Products Operation 
plant acquisition and construction budget for fiscal year 1966 and 
the revision of budget for fiscal year 1965. 
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Refer also to citation(s) 23547, 23558, 23563, 23793, 23794, 
23795, 23796, 23798, 23805, 23813, 23814, 23824, 23826, 23827, 
23837, 23842, 23845, 23846, 23856, 23868, 23870, 23874, 23883, 
23892, 23893, 24069, 24196, 24330, 24682, 24720, 24753, 24770, 
24923, 24961, 25109, 25118, 25134, 25191, 25210, 25229, 25244, 
25265, 25267, 25268, 25269, 25270, 25271, 25272, 25273, 25274, 
25277, 25278, 25279, 25281, 25284, 25285, 25339, 25376, 25377, 
25392, 25394, 25395, 25536, 25760, 25865, 25885, 25902, 25977, 
25978, 25979, 25980, 27082, 27083, 27126, 27156 


23565 (ANL-93/45) Effects of radionuclide decay on waste 
glass behavior: A critical review. Wronkiewicz, D.J. Argonne Na- 
tional Lab., IL (United States). Dec 1993. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94010073. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper is an extension of a chapter in an eailier report [1] 
that provides an updated review on the status of radiation damage 
problems in nuclear waste glasses. This report will focus on radia- 
tion effects on vitrified borosilicate nuclear waste glasses under 
conditions expected in the proposed Yucca mountain repository. 
Radiation effects on high-level waste glasses and their surrounding 
repository environment are important considerations for radionuclide 
immobilization because of the potential to alter the glass stability 
and thereby influence the radionuclide retentive properties of this 
waste form. The influence of radionuclide decay on vitrified nuclear 
waste may be manifested by several changes, including volume, 
stored energy, structure, microstructure, mechanical properties, 
and phase separation. Radiation may also affect the composition of 
aqueous fluids and atmospheric gases in relatively close proximity 
to the waste form. What is important to the radionuclide retentive 
properties of the repository is how these radiation effects collec- 
tively or individually influence the durability and radionuclide 
release from the glass in the event of liquid water contact. 





23566 (ANL-94/24) Glassy slags for minimum additive 
waste stabilization: Interim progress report, May 1993-— 
February 1994. Feng, X. (Argonne National Lab., IL (United 
States). Chemical Technology Div.); Wronkiewicz, D.J.; Bates, J.K.; 
Brown, N.R.; Buck, E.C.; Dietz, N.L.; Gong, M.; Emery, J.W. 
Argonne National Lab., IL (United States). May 1994. 136p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94015052. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

Glassy slag waste forms are being developed to complement 
glass waste forms in implementing Minimum Additive Waste Stabi- 
lization (MAWS) for supporting DOE’s environmental restoration 
efforts. The glassy slag waste form is composed of various crys- 
talline and metal oxide phases embedded in a silicate glass phase. 
The MAWS approach was adopted by blending multiple waste 
streams to achieve up to 100% waste loadings. The crystalline 
phases, such as spinels, are very durable and contain hazardous 
and radioactive elements in their lattice structures. These crys- 
talline phases may account for up to 80% of the total volume of 
slags having over 80% metal loading. The structural bond strength 
model was used to quantify the correlation between glassy slag 
composition and chemical durability so that optimized slag compo- 
sitions were obtained with limited crucible melting and testing. Slag 
compositions developed through crucible melts were also success- 
fully generated in a pilot-scale Retech plasma centrifugal furnace at 
Ukiah, California. Utilization of glassy slag waste forms allows the 
MAWS approach to be applied to a much wider range of waste 
streams than glass waste forms. The initial work at ANL has indi- 
cated that glassy slags are good final waste forms because of (1) 
their high chemical durability; (2) their ability to incorporate large 
amounts of metal oxides; (3) their ability to incorporate waste 
streams having low contents of flux components; (4) their less 
stringent requirements on processing parameters, compared to 
glass waste forms; and (5) their low requirements for purchased 
additives, which means greater waste volume reduction and treat- 
ment cost savings. 


23567 (ANL/CMT/CP-81310) Results of drip tests on 
sludge-based and actinide-doped glasses. Bates, J.K.; Buck, 
E.C. Argonne National Lab., IL (United States). [1994]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940553-33: International high-level ra- 
dioactive waste management conference, Las Vegas, NV (United 
States), 22-26 May 1994). Order Number DE94009687. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The reaction of three differs simulated nuclear waste glasses is 
being evaluated using a test method that slowly drips water onto a 
glass/metal assembly. The tests have been in progress for up to 
eight years and are being performed with as-cast and glass aged 
by reaction with water vapor. Results are presented for the cumu- 
lative release of Np, Pu, and Am as a function of time; also 
reported are the particulate species that have been detected 
suspended in solution. A significant difference is noted in the sus- 
pended species depending on the glass composition, and on 
whether the glass is aged. With as-cast glass, the radioactivity is 
associated with the suspended particles, while with the aged glass, 
the solution has a high initial anion content, and the transuranic el- 
ements appear to be dissolved in solution, since they pass through 
fiters with small pore sizes. Examples are given of possible tests 
to evaluate the interaction between these test solutions and poten- 
tial engineered barrier components. 


23568 (ANL/CMT/CP-82030) Cation segregation in simu 
lated radioactive-waste zeolite-A mixtures. Richardson, J.W. Jr. 
(Argonne National Lab., IL (United States)); Lewis, M.A.; McCart, 
B.R. Argonne National Lab., IL (United States). Jan 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-3110S-ENG-38. (CONF-940744—4: 10. international zeolite 
conference, Garmish-Partenkirchen (Germany), 17-22 Jul 1994). 
Order Number DE94014015. Source: OSTI; NTIS; INIS; GPO Dep. 

Segregation of cations based on size is observed in samples of 
zeolite-A loaded with simulated radioactive-waste (~5 wt.% Li, K, 
Cs and Ba, 1 wt.% Sr and Y, <1 wt.% Na) prepared from chloride 
salts. In contrast to traditional Na zeolite-A, for which all 8-ring 
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access super (a) cages are identical and situated on a simple face- 
centered-cubic lattice, these simulated rad-waste mixtures contain 
two types of a-cages situated on a NaCtlike lattice. The long range 
ordering of extra-framework ions is propagated by severe distortion 
of frame work oxygens due to strong coordination with Li. 


23569 (ANL/EAD/TM-16) Preliminary characterization of 
the 100 area at Argonne National Laboratory. Biang, C.; Biang, 
R.; Patel, P. Argonne National Lab., IL (United States). Jun 1994. 
94p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94015350. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This characterization report is based on the results of sampling 
and an initial environmental assessment of the 100 Area of 
Argonne National Laboratory. It addresses the current status, pro- 
jected data requirements, and recommended actions for five study 
areas within the 100 Area: the Lime Sludge Pond, the Building 108 
Liquid Retention Pond, the Coal Yard, the East Area Burn Pit, and 
the Eastern Perimeter Area. Two of these areas are solid waste 
management units under the Resource Conservation and Recovery 
Act (the Lime Sludge Pond and the Building 108 Liquid Retention 
Pond); however, the Illinois Environmental Protection Agency has 
determined that no further action is necessary for the Lime Sludge 
Pond. Operational records for some of the activities were not avail- 
able, and one study area (the East Area Burn Pit) could not be 
precisely located. Recommendations for further investigation in- 
clude sample collection to obtain the following information: (1) 
mineralogy of major minerals and clays within the soils and under- 
lying aquifer, (2) pH of the soils, (3) total clay fraction of the soils, 
(4) cation exchange capacity of the soils and aquifer materials, and 
(5) exchangeable cations of the soils and aquifer material. Various 
other actions are recommended for the 100 Area, including an 
electromagnetic survey, sampling of several study areas to deter- 
mine the extent of contamination and potential migration pathways, 
and sampling to determine the presence of any radionuclides. For 


some of the study areas, additional actions are contingent on the 
results of the initial recommendations. 


23570 (ANL/ER/CP-82795) Evaluation of a soil slurry reac- 
tor system for treating soil contaminated with munitions 
compounds. Boopathy, R. (Argonne National Lab., IL (United 
States)); Manning, J.; Montemagno, C.; Kulpa, C.F. Argonne Na- 
tional Lab., IL (United States). [1994]. 20p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9405149-1: American Society for Microbiology annual 
meeting, Las Vegas, NV (United States), 23-27 May 1994). Order 
Number DE94011517. Source: OSTI; NTIS; GPO Dep. 

Two 6.5-L semicontinuous soil slurry reactors were operated for 
seven months to evaluate the performance of the slurry reactor 
system in bioremediating soil contaminated with munitions com- 
pounds. Nitrogen and carbon were supplemented. The soil slurry 
was mixed continuously and aerated 10 min/day. Ten percent of 
the contaminated soil was replaced every week. The 2,4,6- 
trinitrotoluene (TNT) concentration in soil began to drop after 15 
days of treatment, falling to less than 0.5 mg/kg from 7800 mg/kg. 
Total plate counts in both reactors indicated that the bacterial pop- 
ulation was maintained, with an average plate count of about 10° 
CFU/mL. The soil slurry was slightly acidic. In addition to TNT, the 
slurry reactor also removed the other munitions compounds trini- 
trobenzene (TNB), 2,4-dinitrotoluene (2,4-DNT), RDX, and HMX. 
Radiolabeling studies on the reactor biomass showed that 23% of 
[C14]TNT was mineralized, while 27% was used as biomass and 
8% was adsorbed on to the soil. The rest of the ['*CJTNT was ac- 
counted for as TNT metabolites. Increasing the frequency of soil 
replacement from once to two or three times weekly did not affect 
the TNT removal rates. However, the slurry system showed signs of 
stress, with highly acidic conditions and low oxygen uptake rates. 


23571 (ANL/ET/CP-80829) Low-temperature setting phos- 
phate ceramics for stablilization of DOE problem low level 
mixed-waste: Il, Performance studies on the final waste forms. 
Wagh, A.S. (Argonne National Lab., IL (United States)); Singh, D.; 
Sutaria, M.; Kurokawa, S.; Mayberry, J. Argonne National Lab., IL 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
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DC (United States) DOE Contract W-31109-ENG-38. (CONF- 
940225—98-Pt.2: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94009819. 
Source: OSTI; NTIS; GPO Dep. 

Preliminary performance studies were done on various phosphate 
bonded ceramics and their waste forms, reported in a companion 
paper. The studies include phosphate ceramics of Mg, Al, Mg-Na 
and Zr and waste forms of each of these phosphates produced by 
incorporating 35 wt.% of surrogate ash waste. This article deals 
with the mineralogy of these phosphate systems and the resultant 
waste forms. Based on the mineralogy, we show that phosphate 
systems are one of the most suitable host materials for ash wastes 
due to formation of silica-phosphate complexes in the waste forms. 


23572 (ANL/EWM/PROC-80964-PT.2) Pollution prevention 
and waste minimization tools workshops: Proceedings: Part 
2. Argonne National Lab., IL (United States). [1993]. 177p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9305297-Pt.2: Pollution prevention and 
waste minimization tools workshops, Clearwater, FL (United 
States), 17-19 May 1993). Order Number DE94014722. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the second workshop was to bring together rep- 
resentatives of DOE and DOE contractor organizations to discuss 
four topics: process waste assessments (PWAs), a continuation of 
one of the sessions held at the first workshop in Clearwater; waste 
minimization reporting requirements; procurement systems for 
waste minimization; and heating, ventilating, and air conditioning 
(HVAC) and replacements for chiorofluorocarbons (CFCs). The top- 
ics were discussed in four concurrent group sessions. Participants 
in each group were encouraged to work toward achieving two main 
objectives: establish a “clear vision” of the overall target for their 
session’s program, focusing not just on where the program is now 
but on where it should go in the long term; and determine steps to 
be followed to carry out the target program. 


23573 (ANL/RE-94/1) Impulsive response of nonuniform 
density liquid in a laterally excited tank. Tang, Y.; Chang, Y.W. 
Argonne National Lab., IL (United States). Ani 1994. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94013722. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A study on the impulsive component of the dynamic response of 
a liquid of nonuniform density in a tank undergoing lateral base 
excitations is presented. The system considered is a circular cylin- 
drical tank containing an incompressible and inviscid liquid whose 
density increases with the liquid depth. The density distribution 
along the depth can be of any arbitrary continuous or discontinu- 
ous function. In the analysis, the liquid field is divided into n layers. 
The thickness of the liquid layers can be different, but the density 
of each liquid layer is considered to be uniform and is equal to the 
value of the original liquid density at the mid-height of that layer. 
The problem is solved by the eigenfunction expansion in conjunc- 
tion with the transfer matrix technique. The effect of the nonuniform 
liquid density on the impulsive component of the dynamic response 
is illustrated in a numerical example in which the linear and cosine 
distributions of the liquid density are assumed. The response quan- 
tities examined include the impulsive pressure, base shear and 
moments. The results are presented in tabular and graphical forms. 
It is found that the impulsive pressure distribution along the tank 
wall is not sensitive to the detailed distribution function of the den- 
sity, and the base shear and moments for the nonuniform liquid 
can be estimated by assuming an equivalent uniform liquid density 
that preserves the total liquid weight. The effect of tank flexibility is 
assessed by a simple approach in which the response quantities 
for flexible tanks are evaluated by simplified equations. 


23574 (ANU/RE/CP-80865) Sloshing analysis of tanks con- 
taining multiple fluid layers. Uras, R.A.; Tang, Yu. Argonne 
National Lab., IL (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940752-3: 5. U.S. national conference on 
earthquake engineering, Chicago, IL (United States), 10-14 Jul 
1994). Order Number DE94013333. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The effect of liquid density changes in high level radioactive liq- 
uid waste storage tanks is studied. The density variations with the 
liquid depth is modeled by layers of piece wise constant densities. 
A computational formulation based on the finite element method is 
presented. The computer code FLUSTR-ANL has been modified 
for the analysis of the sloshing response under seismic excitation. 


23575 (ARH-CD-744-4Q) Summary of radioactive solid 
waste burials in the 200 areas during 1976. Mirabella, J.E. Pa- 
cific Northwest Lab., Richland, WA (United States). 27 Apr 1977. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94015231. Source: 
OSTI; NTIS; GPO Dep. 

This document summarizes the amount of radioactive materials 
that have been buried in the burial grounds at the Hanford site 200 
area. In addition to data for 1976, cumulative data since plant 
startup are presented. Also, in this document is a listing of de- 
cayed activity to the various plant burial sites. 


23576 (BNL-60448) The safe and economical operations of 
a reactor driven by a small proton accelerator. Takahashi, Hi- 
roshi; Takashita, Hirofumi. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9405173-1: 8. Jounees SATURNE accelerator applied to the 
nuclear waste problem, Saclay (France), 5-6 May 1994). Order 
Number DE94013754. Source: OSTI; NTIS; INIS; GPO Dep. 

An accelerator can be used to increase the safety and neutron 
economy of a power reactor and transmuter of long-lived radioac- 
tive wastes, such as minor actinides and fission products, by 
providing neutrons for its subcritical operation. Instead of the rather 
large subcriticality of k=0.9-0.95 which we originally proposed for 
such a transmutor, we propose to use a slightly subcritical reactor, 
such as k=0.99, which will avoid many of the technical difficulties 
that are associated with large subcriticality, such as localized 
power peaking, radiation damage due to the injection of medium- 
energy protons, the high current accelerator, and the requirement 
for a long beam-expansion section. We analyzed the radiation 
damage of the target area, and discuss the necessity of high neu- 
tron economy to transmute the long lived fission products using the 
fast reactor system. 


23577 (BNWL-C—73) Tritium testwell data, 1964-1965. Kel- 
logg, L.S. Battelle-Northwest, Richland, WA (United States). Pacific 
Northwest Lab. 18 May 1971. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94007822. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This document contains information from the Battelle Pacific 
Northwest Laboratory about tritium levels in ground water at the 
Richland site. Several test wells were sampled and the results are 
reported. 


23578 (CEA-CONF—11735) The vitrification of high-level 
wastes in France: from the Lab to industrial plants. Sombret, 
C.G. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1993. 10p. (CONF- 
9306352—: Symposium on the Safety of the Nuclear Fuel Cycle, 
Brussels (Belgium), 3-4 Jun 1993). Order Number DE94629667. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research in the area of vitrifying concentrated fission product so- 
lutions began in France in the 1950s. Vitrification processes were 
developed along with suitable materials, notably borosilicate 
glasses. The primary objective of glass investigations is to deter- 
mine and assess the alteration phenomena that occur during 
ultimate storage in a geological repository. With the development of 
glass fabrication processes, a continuous vitrification technique has 
been implemented in three vitrification units, associated with the 
three French reprocessing plants; the units were commissioned in 
1978, 1989 and 1992. (author). 1 fig., 5 tabs., 37 refs. 


23579 (CEA-CONF-11758) R and D developments on the 
disposal of radioactive wastes recently carried out at CEA 
(France). Petit, J.C. CEA Centre d'Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. Stockage Dechets. 1993. 
14p. (CONF-9311199-: International workshop on research and 





development of geological disposal, Tokai (Japan), 15-19 Nov 
1993). Order Number DE94629676. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since the law of december 31, 1991 voted by the French Parlia- 
ment, disposal in geological formations is not the sole option 
considered for the management of radioactive wastes. Scientists 
and engineers, notably within the ‘Commissariat a I'Energie Atom- 
ique’ (CEA), must investigate in parallel two other options, namely 
i. advanced separation of long-lived radioisotopes and transmuta- 
tion, and ii. improvement of radioactive waste matrices and 
long-term storage. Still, the geological disposal of radioactive 
wastes, which has generated within the last decade an immense 
amount of Research and Development, remains a major proposed 
solution to the long-term management of transuranic and high-level 
wastes. In this paper, we will describe some of the Research and 
Development carried out within CEA, avoiding the industrial and 
engineering aspects of the issues dealt with. Rather, we will illus- 
trate major points of our basic research, underlining in particular 
methodological considerations. 


23580 (CEA-CONF—-11760) Qualitative evaluation of vari 
ous models for mechanical analysis of nuclear wastes storage 
in brittle rocks. Millard, A. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1994. 6p. (CONF-940506-: 8. international conference on com- 
puter methods and advances in geomechanics, Morgantown, WV 
(United States), 22-28 May 1994). Order Number DE94629677. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to appraise the large scale behaviour of high level nu- 
clear wastes underground repositories in brittle rocks, basic models 
are presented and evaluated in the case of generic repository 
configurations. Predictive Capabilities of the models are briefly dis- 
cussed. 7 figs. 


23581 (CONF-930873—) Mixed waste: Proceedings. 
Moghissi, A.A. (Temple Univ., Philadelphia, PA (United States). 
Dept. of Environmental Safety and Health); Blauvelt, R.K.; Benda, 
G.A.; Rothermich, N.E. (eds.). American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. 817p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90EW00003. 
From 2. international mixed waste symposium; Baltimore, MD 
(United States); 17-20 Aug 1993. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains the peer-reviewed and edited versions of 
papers submitted for presentation a the Second International Mixed 
Waste Symposium. Following the tradition of the First International 
Mixed Waste Symposium, these proceedings were prepared in 
advance of the meeting for distribution to participants. The sympo- 
sium was organized by the Mixed Waste Committee of the 
American Society of Mechanical Engineers. The topics discussed 
at the symposium include: stabilization technologies, alternative 
treatment technologies, regulatory issues, vitrification technologies, 
characterization of wastes, thermal technologies, laboratory and 
analytical issues, waste storage and disposal, organic treatment 
technologies, waste minimization, packaging and transportation, 
treatment of mercury contaminated wastes and bioprocessing, and 
environmental restoration. Individual abstracts are catalogued sep- 
arately for the data base. 


23582 (CONF-9309228-10) Estimation of unsaturated zone 
liquid water flux at boreholes UZ No. 4, UZ No. 5, UZ No. 7, 
and UZ No. 13, Yucca Mountain, Nevada, from saturation and 
water potential profiles. Kwicklis, E.M. (Geological Survey, Lake- 
wood, CO (United States)); Healy, R.W.; Flint, A.L. Geological 
Survey, Denver, CO (United States). [1993]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al08- 
92NV10874. From Focus 93: site characterization and model 
validation; Las Vegas, NV (United States); 26-29 Sep 1993. Order 
Number DE94014223. Source: OSTI; NTIS; INIS; GPO Dep. 

The unsaturated zone at Yucca Mountain, Nevada, is being in- 
vestigated as a potential location for a high-level nuclear waste 
repository. Characterization of the liquid water flux and its spatial 
distribution under natural conditions provides estimates of the 
amount of water that could potentially contact the waste canisters 
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and transport soluble radionuclides to the accessible environment. 
Estimates of ambient water flux may affect design requirements by 
indicating the degree to which reliance must be placed on engi- 
neered barriers or the waste-generated heat to keep the waste 
canisters dry. 


23583 (CONF-9310102—Vol.1, pp. 146-151) Buckling analy- 
sis of cylindrical waste tank shell. Bandyopadhyay, K. 
(Brookhaven National Laboratory, Upton, NY (United States)); Xu, 
J.; Shteyngart, S. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 1. 466p. Order Number DE94009266. 
Source: OSTI; NTIS; INIS. 

The underground cylindrical waste tank walls need to be de- 
signed or evaluated for axial compressive stresses due to soil 
overburden and other static loads, and earthquake loads. A major 
design consideration is buckling of the shell walls. The existence of 
geometric imperfection in a shell element resulting from construc- 
tion procedures reduces the theoretical buckling capacity. On the 
other hand, the tank wall is also subject to internal pressure due to 
the liquid waste it contains. The internal pressure tends to reduce 
the imperfection and enhance the buckling capacity. Therefore, a 
realistic buckling criterion for the tank wall should be established 
considering both reasonable imperfection shapes and internal pres- 
sures. The ASME code case N-284 provides the capacity reduction 
factor needed to compute the buckling strength for tanks not sub- 
ject to internal pressure. The code case acknowledges the benefit 
due to the internal pressure but does not quantify the effect. On 
the other hand, there were studies performed abroad that esti- 
mated the effect of internal pressures for long open cylinders. In 
order to determine the applicable capacity reduction factors for the 
DOE waste tanks, BNL performed elastic buckling analysis of cylin- 
drical shells with appropriate geometries and boundary conditions. 
Both realistic and stringent imperfection shapes were considered 
following information available in the literature. The computer pro- 
gram BOSOR4 developed by Lockheed Missiles and Space 
Company was used for the analysis. The capacity reduction factors 
for various radius-to-thickness ratios and internal pressures ob- 
tained from the analysis are presented in this paper. A two-fold 
increase in the buckling strength is observed for realistic geome- 
tries, buckling shapes and internal pressure values. This may 
require a restriction on the amplitude of the imperfection. 


23584 (CONF-9310102—-Vol.1, pp. 160-169) Conditions for 
which SSI effects in HLW waste tanks are small. Miller, C.A. 
(City College of New York, New York, NY (United States)); 
Costantino, C.J. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 1. 466p. Order Number DE94009266. 
Source: OSTI; NTIS; INIS. 

The objective of this paper is to evaluate the significance of SSI 
effects in controlling the seismic response of high level waste 
(HLW) tanks. The tanks considered in the study consist of steel 
base-supported tanks contained within a concrete vault structure. 
The parameters describing the physical characteristics of the tanks 
are selected to span the range of tank properties found at the DOE 
sites. The tank/fluid system is modeled with a cantilever beam hav- 
ing the frequency of the tank and a mass equal to the impulsive 
mass of the fluid. The vault is modeled as a rigid body and at- 
tached to the free field with lumped parameter SS! models. 
Transfer functions are developed both including and neglecting SSI 
effects, and these are compared with each other to assess the sig- 
nificance of SSI. 


23585 (CONF-9310102-Vol.1, pp. 208-212) Elevated temper- 
ature effects on concrete properties. Grant, P.R. (Fluor Daniel 
Inc., Irvine, CA (United States)); Gruber, R.S.; Van Katwijk, C. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
1. 466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 
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The design of facilities to process or store radioactive wastes 
presents many challenging engineering problems. These facilities 
must not only provide safe storage of radioactive wastes but must 
also be able to maintain confinement of these materials during and 
after natural phenomena events. Heat generated by the radioactive 
decay of the wastes will cause the temperature of the concrete 
containment structure to increase to a magnitude higher than that 
found in conventional structures. These elevated temperatures will 
cause strenght related concrete properties to degrade over time. 
For concrete temperatures less than 150°F no reduction in 
strength is taken and the provisions of ACI 349 apply. AC/i 349 
states that higher temperatures are allowed if tests are provided to 
evaluate the reduction in concrete strength properties. Methods 
proposed in a report, ‘Modeling of Time-Variant Concrete Proper- 
ties at Elevated Temperatures’, by Pacific Northwest Laboratones 
can be used to evaluate the effects of elevated temperatures on 
concrete properties. Using these modified concrete properties the 
capacity of a concrete structure, subjected to elevated tempera- 
tures, to resist natural phenomena hazards can be determined. 


23586 (CONF-9310102—Vol.1, pp. 339-348) Use of base iso- 
lation techniques for the design of high level waste storage 
facility enclosure at INEL. Vallenas, J.M. (Cygna Energy Ser- 
vices, Oakland, CA (United States)); Wong, Chun K.; Beer, M.J. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract ACO7-841D12435. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Current Department of Energy criteria for facilities subjected to 
natural hazards provide guidelines to place facilities or portions of 
facilities into usage categories. Usage categories are based on 
characteristics such as mission dependence, type of hazardous 
materials involved, and performance goals. Seismic requirements 
are significantly more stringent for facilities falling into higher ‘haz- 
ard facility use categories’. A special problem arises in cases 
where a facility or portion of a facility is dependent on another facil- 
ity of lower ‘hazard facility use category’ for support or protection. 
Creative solutions can minimize the cost impact of ensuring that 
the lower category item does not compromise the performance of 
the higher category item. In this paper, a base isolation solution is 
provided for a ‘low hazard facility use category’ weather enclosure 
designed so it will not collapse onto a ‘high hazard facility use cat- 
egory’ high level waste storage facility at INEL. This solution is 
compared to other more conventional procedures. Details, practical 


limitations, licensing and regulatory considerations, and cost com- 
parisons are provided 


23587 (CONF-9310102—Vol.1, pp. 360-369) Soll pressures 
due to construction surface loads INEL waste tank farm vaults. 
Malik, L.E. (Advanced Engineering Consultants, San Francisco, CA 
(United States)); Mascarenas, S.S. Ill; Beer, M.J. Lawrence Liver- 
more National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

The High Level Waste Tank Farm Replacement Project antici- 
pates bringing construction vehicles onto the Idaho Chemical 
Processing Plant Tank Farm. Buried vaults 713 and 780 through 
786 at the tank farm are evaluated for at-rest soil pressures and 
for loads from 62 vehicles. Procedures based on Theory of Elastic- 
tty are used to calculate vertical soil pressures on the vaults. 
Maximum number and category of vehicles allowed in each of four 
types of zones in the tank farm are determined, based on an ac- 
ceptance criteria that demand on vault structural members due to 
vehicle loads will be no more than 10% above demand due to at- 
rest soil conditions. 


23588 


(CONF-9310102—Vol.1, pp. 370-379) Establishing in 
situ conditions of Hanford waste tanks subjected to the aging 
effects of thermal degradation and creep of concrete. Julyk, 
L.J. (Westinghouse Hanford Co., Richland, WA (United States)); 
Weis, M.P.; Dyrness, A.D. Lawrence Livermore National Lab., CA 
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(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Some of the underground reinforced-concrete waste-storage 
tanks at the U.S. Department of Energy’s Hanford Site have been 
exposed to high temperatures (greater than 200°F) generated by 
radioactive liquid wastes. Establishment of the in situ conditions of 
these tanks is the first step toward their remediation. In this envi- 
ronment concrete damage can result in the form of mechanical 
property degradation, increased creep response, and cracking from 
thermal expansion and load redistribution. Regression analysis of 
data from tests on Hanford-concrete mix designs conducted in the 
mid-1970's provided mechanical property correlations that are a 
function of time at temperature. Creep compliance functions were 
developed on the basis of literature reviews and limited Hanford 
Site test data. The property-degradation correlations are thermal- 
history dependent because of the irreversible nature of the 
degradation processes. In addition, tests were conducted to deter- 
mine the thermal expansion coefficient of the Hanford concrete. 
This paper discusses the implementation of these correlations into 
a nonlinear concrete constitutive subroutine that is linked to a 
general-purpose finite-element computer code. The methodology 
used to treat variable temperature histories is illustrated. A case 
study of the Hanford Site’s buried, high-heat, single-shell, waste 
storage tank 241-C-106 illustrates the degradation history predicted 
over its service life. In addition, this paper provides a statistically 
based discussion of the effects of potential batch-to-batch variation 
of concrete strength. It addresses material property uncertainties, 
including the thermal-expansion coefficient. 


23589 (CONF-9310102—Vol.1, pp. 380-388) Effect of viscos- 
ity on seismic response of waste storage tanks. Tang, Y. 
(Argonne National Laboratory, IL (United States)); Uras, R.A.; 
Chang, Yao-Wen; Eckert, H.J. Lawrence Livermore National Lab.., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

A study of the effect of viscosity on the dynamic response of a 
liquid storage tank subjected to base excitations is presented. The 
tank is a typical high level waste storage tank which has a diame- 
ter of 50 ft. and liquid height of 20.4 ft. The liquid density is taken 
to be 93.6 Ib/ft?. The tank is assumed to be rigid. Both harmonic 
and earthquake excitations are used in the study. The finite ele- 
ment method is employed to attack the problem. The response 
functions examined include the sloshing wave height and the im- 
pulsive and convective components of the hydrodynamic pressure. 
A small tank, about 1/15 the size of the typical waste storage tank, 
is also used in the study to understand the effect of viscosity on 
the response of liquid storage tanks and to investigate the depen- 
dency of the viscosity effect on the size of the tank. The results of 
this study show that the effect of viscosity depends strongly on the 
size of the liquid-tank system. For the typical waste storage tank 
considered, the effect of viscosity on the sloshing wave height and 
the impulsive and convective pressures is very small and can be 
neglected. For the viscosity effect to become noticeable in the re- 
sponse of the typical waste storage tank, the liquid viscosity must 
be greater than 10,000 cP. This value is far greater than the esti- 
mated viscosity value of the high level wastes, which may range 
from 60 to 200 cP. 


23590 (CONF-9310102—-Vol.1, pp. 389-394) Local strains in 
waste tank defiagration analysis. Bryan, B.J. (Westinghouse Sa- 
vannah River Co., Aiken, SC (United States)); Flanders, H.E. Jr. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract ACO9-89SR18035. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

In recent years extensive effort has been expended to qualify 
buried nuclear waste storage tanks under accident conditions. One 





of these conditions is deflagration of the combustible gasses which 
may build up over time. While much work has been done to calcu- 
late the general strain state, less effort has been made to address 
the local strains at structural discontinuities. An analytical method 
is presented for calculating these local strains and combining them 
with the general strain state. A closed form solution of the local 
strains is compared to a finite element solution. 


23591 (CONF-9310102—Vol.1, pp. 395-404) Continuum soll 
modeling in the static analysis of buried structures. Julyk, L.J. 
(Westinghouse Hanford Co., Richland, WA (United States)); 
Marlow, R.S.; Moore, C.J.; Day, J.P.; Dyrness, A.D. Lawrence Liv- 
ermore National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

Soil loading traditionally has been modeled as a hydrostatic 
pressure, a practice acceptable for many design applications. In 
the analysis of buried structures with predictive goals, soil compli- 
ance and load redistribution in the presence of soil plasticity are 
important factors to consider in determining the appropriate 
response of the structure. In the analysis of existing buried waste- 
storage tanks at the U.S. Department of Energy's Hanford Site, 
three soil-tank interaction modeling considerations are addressed. 
First, the soil interacts with the tank as the tank expands and con- 
tracts during thermal cycles associated with changes in the heat 
generated by the waste material as a result of additions and sub- 
tractions of the waste. Second, the soil transfers loads from the 
surface to the tank and provides support by resisting radial dis- 
placement of the tank haunch. Third, conventional finite-element 
mesh development causes artificial stress concentrations in the soil 
associated with differential settlement. In predicting the response of 
the buried high-heat single-shell waste-storage tank 241-C-106 to 
thermal cycling and significant surcharge loading, a Drucker-Prager 


plasticity model is used to address soil compliance and surcharge 
load distribution. Triaxial test data from the Hanford Site are used 
to derive soil model parameters, which are needed to describe the 
Drucker-Prager constitutive model. 


23592 (CONF-9310102—Vol.2, pp. 534-546) Coupling 
volcanic hazards models to engineering performance assess- 
ments. Murphy, M.T. (Pacific Northwest Lab., Richland, WA 
(United States)); Eslinger, P.W. Lawrence Livermore National Lab., 
CA (United States). [1993]. DOE Contract AC06-76RL01830. From 
4. energy natural phenomena hazards mitigation conference; At- 
lanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
2. 437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

A method is described for producing an engineering performance 
assessment (PA) that includes the impact of volcanic hazards. This 
approach was originally developed for the Department of Energy 
high-level nuclear waste repository program in response to US En- 
vironmental Protection Agency (EPA) and US Nuclear Regulatory 
Commission regulations. In this particular case, a probabilistic vol- 
canic hazard model is combined with physical transport modeling 
to estimate the likelihood of exceeding EPA release criteria if vol- 
canic activity disrupts the repository and waste is transported to 
the accessible subsurface. The results show the existing geological 
models of dike emplacement can be parameterized and used in 
these analyses. The results are expressed in a complimentary cu- 
mulative distribution function (CCDF) that describes the probability 
that the modeled parameter (concentration of a radionuclide) will 
exceed the EPA limit. This method can quickly screen out events 
that give very low probabilities or fall very far below the perfor- 
mance criteria. Such impacts and scenarios can be rationally 
defended as insignificant in likelihood or impact. 


23593 (CONF-9310102—Vol.2, pp. 563-570) Seismically in- 
duced loads on internal components submerged in waste 
storage tanks. Rezvani, M.A. (Westinghouse Hanford Company, 
Richland, WA (United States)); Julyk, J.L.; Weiner, E.O. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
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GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

As new equipment is designed and analyzed to be installed in 
the double-shell waste storage tanks at the Hanford Site near 
Richland, Washington, the equipment and the tank integrity must 
be evaluated. These evaluations must consider the seismically in- 
duced loads, combined with other loadings. This paper addresses 
the hydrodynamic behavior and response of structural components 
submerged in the fluid waste. The hydrodynamic effects induced 
by the horizontal component of ground shaking is expressed as the 
sum of the impulsive and convective (sloshing) components. The 
impulsive component represents the effects of the fluid that may be 
considered to move in synchronism with the tank wall as a rigidly 
attached mass. The convective component represents the action of 
the fluid near the surface that experiences sloshing or rocking mo- 
tion. The added-mass concept deals with vibration of the structural 
component in a viscous fluid. The presence of the fluid gives rise 
to a fluid reaction force that can be interpreted as an added-mass 
effect and a damping contribution to the dynamic response of the 
submerged components. The distribution of the hydrodynamic 
forces on the internal components is not linear. To obtain the reac- 
tions and the stresses at the critical points, the force distribution is 


integrated along the length of the equipment submerged in the 
fluid. 


23594 (CONF-9310102—Vol.2, pp. 592-601) Structural analy- 
sis of Hanford’s single-shell 241-C-106 tank a first step toward 
waste-tank remediation. Harris, J.P. (Westinghouse Hanford 
Company, Richland, WA (United States)); Julyk, L.J.; Marlow, R.S.; 
Moore, C.J.; Day, J.P.; Dyrness, A.D.; Jagadish, P.; Shulman, J.S. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
2. 4837p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

The buried single-shell waste tank 241-C-106, located at the 
U.S. Department of Energy's Hanford Site, has been a repository 
for various liquid radioactive waste materials since its construction 
in 1943. A first step toward waste tank remediation is demonstrat- 
ing that remediation activities can be performed safely. 
Determination of the current structural capacity of this high-heat 
tank is an important element in this assessment. A structural finite- 
element model of tank 241-C-106 has been developed to assess 
the tank’s structural integrity with respect to in situ conditions and 
additional remediation surface loads. To predict structural integrity 
realistically, the model appropriately addresses two complex is- 
sues: (1) surrounding soil-tank interaction associated with thermal 
expansion cycling and surcharge load distribution and (2) concrete- 
property degradation and creep resulting from exposure to high 
temperatures generated by the waste. This paper describes the 
development of the 241-C-106 structural model, analysis methodol- 
ogy, and tank-specific structural acceptance criteria. 


23595 § (CONF-9310102—Vol.2, pp. 602-608) Implementation 
of seismic design and evaluation guidelines for the 
Department of Energy high-level waste storage tanks and ap- 
purtenances. Conrads, T.J. (Westinghouse Hanford Company, 
Richland, WA (United States)). Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

In the fall of 1992, a draft of the Seismic Design and Evaluation 
Guidelines for the U.S. Department of Energy (DOE) High-level 
Waste Storage Tanks and Appurtenances was issued. The guide- 
lines were prepared by the Tanks Seismic Experts Panel (TSEP) 
and this task was sponsored by DOE, Environmental Management. 
The TSEP comprises a number of consultants known for their un- 
derstanding of seismic ground motion and expertise in the analysis 
of structures, systems and components subjected to seismic loads. 
The development of these guidelines was managed by staff from 
Brookhaven National Laboratory, Engineering Research and Appli- 
cations Division, Department of Nuclear Energy. This paper 
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describes the process used to incorporate the Seismic Design and 
Evaluation guidelines for the DOE High-Level Waste Storage Tanks 
and Appurtenances into the design criteria for the Multi-Function 
Waste Tank Project at the Hanford Site. This project will design 
and construct six new high-level waste tanks in the 200 Areas at 
the Hanford Site. This paper also discusses the vehicles used to 
ensure compliance to these guidelines throughout Title 1 and Title 
2 design phases of the project as well as the strategy used to en- 
sure consistent and cost-effective application of the guidelines by 
the structural analysts. The paper includes lessons learned and 
provides recommendations for other tank design projects that might 
employ the TSEP guidelines. 


23596 (CONF-9310102—Vol.2, pp. 609-618) Structural de- 
sign and analysis of the multi-function waste tanks. Farnworth, 
S.K. (Westinghouse Hanford Company, Richland, WA (United 
States)); Stine, M.D.; Miller, L.K. Lawrence Livermore National 
Lab., CA (United States). [1993]. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

This paper describes structural design and analysis procedures 
to be used for the Multi-function Waste Tank Facility underground 
waste storage tanks proposed for the Hanford Site. The Multi- 
function Waste Tank Facility will consist of four one-million-gallon 
nominal capacity, double-shell, underground waste storage tanks 
and will include the associated process and control systems and 
aboveground structures. The tanks will consist of an inner primary 
steel tank and an outer secondary reinforced-concrete steel-linked 
tank. The primary tank head will be structurally attached to the 
concrete dome. A supporting layer of material will be placed be- 
tween the bottom of the primary steel tank and the bottom of the 
steel linear on the secondary tank. The tank analysis is undertaken 
jointly by a team of engineers and analysts representing Kaiser En- 
gineers Hanford, the site architect/engineer, and Westinghouse 
Hanford Company, the site management and operating contractor. 
This analysis is planned in several phases. Heat transfer solutions 
will address the anticipated mixing pump and cyclic fil/drain envi- 
ronment to provide steel and concrete temperature distributions. 
With this information, an in situ static analysis of the reinforced- 
concrete secondary tank will be carried out over the structure 
design life and will give material states and deformations along 
with strength and stability checks. Seismic analysis, accounting for 
soil-structure interaction and liquid loads, will be conducted with 
the most conservative material state, and the in situ deformations 
will be incorporated. Finally, penetrations and other components 
will be analyzed. 


23597 (CONF-9310102—Vol.2, pp. 619-625) Structural de- 
sign requirements and guidelines for the multi-functional 
waste tanks. Shrivastava, H.P. (Westinghouse Hanford Company, 
Richland, WA (United States)); Weiner, E.O. Lawrence Livermore 
National Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

Structural design requirements and guidelines are synthesized 
for the Multi-function Waste Tank Facility underground waste stor- 
age tanks proposed for the Hanford Site near Richland, 
Washington. The governing structural design requirements are de- 
lineated in the following applicable documents: Department of 
Energy Order 6430.1A; UCRL-15910, Revision 1; the Tank Seismic 
Experts Panel “Seismic Design and Evaluation Guidelines for DOE 
High Level Waste Storage Tanks and Appurtenances”; and the 
consensus national codes, e.g., American Society of Mechanical 
Engineers Section Ill and American Concrete Institute 349. The 
Mukti-function Waste Tank Facility consists of four one-million-gallon 
nominal capacity, double-shell, underground tanks, and includes 
the associated process and control systems and aboveground 
structures. The tanks consist of an inner primary stainless steel 
tank and an outer secondary reinforced-concrete stainless steel- 
lined tank. The primary tank is attached structurally to the concrete 
dome. A supporting reinforced-concrete pad is placed between the 


44 ERA Vol. 19, No. 9 


bottom of the primary steel tank and the bottom of the steel linear 
on the secondary tank. 


23598 (CONF-9310102—Vol.2, pp. 626-633) Structural analy- 
sis and evaluation of a mixer pump in a double-shell tank at 
the Hanford Site. Rezvani, M.A. (Westinghous Hanford Company, 
Richland, WA (United States)); Strehlow, J.P.; Baliga, R. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Naturai Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

The double-shell waste tank 241-SY-101 is a 1,000,000 gallon 
tank used to store radioactive waste at the Hanford Site near Rich- 
land, Washington. With time the waste has formed two layers of 
sludge, a convective and a nonconvective layer. In addition, a crust 
has formed over the surface of the waste, isolating the convective 
layer from the vapor space. Ongoing reactions in the waste cause 
a buildup of hydrogen molecules that become trapped within the 
nonconvective layer and under the crust. Over time, this hydrogen 
buildup increases pressure on the crust from beneath. Every 100 
to 140 days, the pressure is released when the crust lifts upward in 
what is called a waste rollover. To prevent the release of a large 
volume of hydrogen to the vapor space, a mixer pump has been 
designed to be installed in the tank to circulate the waste and re- 
duce or prevent the hydrogen buildup. The structural analysis and 
evaluation designed as part of the hydrogen mitigation test process 
and presented herein addresses the response of the mixer pump 
and the tank dome resulting from expected operational and design 
loads. The loads include deadweight, waste rollover, asymmetric 
thrust, and pump vibration, as well as seismic loads. The seismi- 
cally induced loads take into consideration both the convective and 
the impulsive effects of the waste-filled tank. The structural evalua- 
tions were performed in accordance with applicable national codes 
and standards. The qualification of the mixer pump required the 
design of a unique mounting assembly to transfer the loads from 
the pump to the surrounding soil without overstressing the struc- 
tural components such as the dome penetration riser. Also, special 
consideration was given to minimize the additional stresses in the 
already stressed concrete tank dome. 


23599 (CONF-9310102—Vol.2, pp. 651-657) Determination of 
earthquake design loads for a high level nuclear waste reposi- 
tory facility. Stepp, J.C. (Electric Power Research Institute, Inc., 
Palo Alto, CA (United States)); Silva, W.J.; McGuire, R.K.; Sewell, 
R.W. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 2. 437p. Order Number DE94009267. Source: 
OSTI; NTIS; INIS. 

In this paper the authors summarize a proposed method of de- 
termining earthquake vibratory ground motions for seismic design 
of a high level nuclear waste (HLNW) repository facility. The repos- 
itory is assumed to consist of waste handling facilities located on 
the ground surface and waste storage facilities located at depth. 
Design loads are considered primarily for the pre-closure period 
(<100 years), but also apply for the post-closure period (10,000 
years). The method discussed in this paper is developed in detail 
in a proposed ASCE guideline and complete guidelines are given 
for its implementation (ASCE, in draft). 


23600 


(CONF-9310102—Vol.2, pp. 718-724) Applicability of 
ASME sections Ill and Vili and of B31.1 and B31.3 to DOE fe- 
cilities. Antaki, G.A. (Westinghouse Savannah River Company, 
Aiken, SC (United States)). Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 


ference: Proceedings: Volume 2. 
DE94009267. Source: OSTI; NTIS; INIS. 
DOE order 6430.1A Section 1300-3.2 requires that “....safety 
class items shall be designed to the ASME Boiler and Pressure 
Vessel Code (ASME Section Ill) or to other comparable safety- 
related codes and standards...”. This requirement raises a host of 
technical and practical questions which, to the author's knowledge, 


437p. Order Number 





have not been fully addressed in the past. This paper attempts to 
cover the following essential points, in order: Evolution of industry 
reference codes, Code scope, Safety margins, Logistical consider- 
ations, Costs, Backfit considerations. These points are covered in 
the context of a reference safety class piping and vessel system at 
a DOE facility which processes radioactive fluids, and which this 
paper calls the “reference DOE nuclear facility”. In the conclusion, 
the author proposes three alternatives for code applicability which 
are ranked technically as “good”, “closer to 6430.1A” and “closest 
to 6430.1A”. It is however questionable whether the alternatives 
which are labeled “closer” and “closest” are practically viable, as 
will be discussed. 


23601 (CONF-9310102—Vol.2, pp. 767-775) The comparison 
of DYNA3D to approximate solutions for a partially full waste 
storage tank subjected to seismic loading. Zaslawsky, M. 
(Westinghouse Savannah River Company, Aiken, SC (United 
States)); Kennedy, W.N. Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

Other codes such as SASSI and approximate methods such as 
those proposed by Haroun and Veletsos, have gained wide accep- 
tance in DOE and the technical community. DYNA it has ben 
shown, can reproduce the results obtained by the Approximate 
Methods and can be extended to address viscosity and soil- 
structure interaction. All methods contain limitations, and the 
comparison of the methods and the directions available for future 
research is the subject of the paper. 


23602 (CONF-9310102—Vol.2, pp. 796-805) Interaction anal- 
ysis method for the Hanford Waste Vitrification Plant. Grant, 
P.R. (Fluor Daniel, Inc., Irvine, CA (United States)); Deshotels, 
R.L.; Van Katwijk, C. Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

In order to anticipate potential problems as early as possible dur- 
ing the design effort, a method for interaction analysis was 
developed to meet the specific hazards of the Hanford Waste Vitri- 
fication Plant (HWVP). The requirement for interaction analysis is 
given in DOE Order 6430.1B and DOE-STD-1021-92. The purpose 
of the interaction analysis is to ensure that non-safety class items 
will not fail in a manner that will adversely affect the ability of any 
safety class item to perform its safety function. In the HWVP there 
are few structures, equipment, or controls that are safety class 
(those with a direct safety function, i.e., confinement of waste). In 
addition to damage due to failure of non-safety class items as a re- 
sult of natural phenomena, threats to HWVP safety class items 
include the following: room flooding from firewater, leakage of 
chemically reactive liquids, high-pressure gas impingement from 
leaking piping, rocket-type impact from broken pressurized gas 
cylinders, loss of control of mobile equipment, cryogenic liquid spill, 
fire, and smoke. The time needed to perform the interaction analy- 
sis is minimized by consolidating safety class items into segregated 
areas. Each area containing safety class items is evaluated, and 
any potential threat to the safety functions is noted. After relocation 
of safety class items is considered, items that pose a threat are 
generally upgraded to eliminate the threat to the safety class items. 
Upgraded items are designed to not fail under the conditions being 
evaluated. Upgrading is the preferred option when relocation is not 
possible. Other options are to provide barriers, design the safety 
class item not to be damaged by failed items, or rely on redun- 
dancy and isolation from local threats. The upgraded features of 
non-safety class items are designed to the same quality standards 
as the safety class items. 


23603 


(CONF-9310102—Vol.2, pp. 822-827) Seismic design 
& analysis considerations for high level nuclear waste reposi- 
torles. Hossain, Q.A. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
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States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 437p. Order Number DE94009267. 
Source: OST; NTIS; INIS. 

A high level nuclear waste repository, like the one at Nevada’s 
Yucca Mountain that is being investigated for site suitability, will 
have some unique seismic design and analysis considerations. 
These are discussed, and a design philosophy that can rationally 
account for the unique performance objectives of such facilities is 
presented. A case is made for the use of DOE’s performance goal- 
based seismic design and evaluation methodology that is based on 
a hybrid “deterministic” and “probabilistic” concept. How and to 
what extent this methodology should be modified to adopt it for a 
potential site like Yucca Mountain is also outlined. Finally, the issue 
of designing for seismic fault rupture is discussed briefly, and the 
desirability of using the proposed seismic design philosophy in fault 
rupture evaluation is described. 


23604 (CONF-9310102—Vol.2, pp. 855-861) Seismic modifi- 
cations to the Hot and Suspect Repair area Argonne National 
Laboratory - West. Malik, L.E. (Advanced Enigneering Consul- 
tants, San Francisco, CA (United States)); Harris, B.G. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

The ANL-W WIPP Waste Facility Enhancement Project required 
substantial remodeling and upgrades to the Hot Fuels Examination 
Facility (HFEF) building, including the Hot and Suspect Repair 
Area (HSRA). The HSRA is an enclosed single-storied area inside 
the HFEF. It is separated into several compartments, some of 
which are used for handling radioactive materials. The HSRA roof 
consists of 18 GA steel Robertson Q decking with 1.5 in. concrete 
topping, and is utilized for storage. Braced steel frames support the 
HSRA roof, except at the north side, where the steel beams are 
connected to the HFEF columns. The HSRA has hollow block ma- 
sonry perimeter and interior walls. Seismic evaluations concluded 
that the HSRA did not have a competent seismic force resisting 
system. The structure was upgraded by decoupling it from the 
HFEF framing for N/S motions, modifying two existing braced 
frames, adding a new braced frame that can be removed tem- 
porarily during maintenance and strengthening the roof diaphragm 
by a unique modification consisting of special epoxy grout and 
steel plates installed over the existing concrete roof. 


23605 (CONF-940528—4) Stabiltzation/solidification of 
TSCA incinerator ash. Spence, R.D.; Trotter, D.R.; Francis, C.L.; 
Morgan, |.L. Oak Ridge National Lab., TN (United States). [1994]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Incineration conference: 13th in- 
ternational symposium on thermal treatment technologies; Houston, 
TX (United States); 9-13 May 1994. Order Number DE94013276. 
Source: OSTI; NTIS; GPO Dep. 

Stabilization/solidification is a well-known waste treatment tech- 
nique that utilizes different additives and processes. The Phoenix 
Ash Technology of the Technical Innovation Development Engi- 
neering Company is such a technique that uses Cass C fly ash 
and mechanical pressure to make brick waste forms out of solid 
wastes, such as the bottom ash from the Toxic Substances Control 
Act incinerator at the Oak Ridge K-25 Site. One advantage of this 
technique is that no volume increase over the bulk volume of the 
bottom ash occurs. This technique should have the same high pH 
stabilization for Resource Conservation and Recovery Act metals 
as similar techniques. Also, consolidation of the bottom ash mini- 
mizes the potential problems of material dispersion and container 
corrosion. The bottom ash was spiked with ™T-to test the effec- 
tiveness of the bricks as a physical barrier. The *°T.leachability 
index measured for these bricks was 6.8, typical for the pertechne- 
tate anion in cementitious waste forms, indicating that these bricks 
have accessible porosity as high as that of other cementitious 
waste forms, despite the mechanical compression, higher waste 
form density, and water resistant polymer coating. 
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23606 (CONF-940533-54) Review of advanced techniques 
for waste canister labeling. Culbreth, W.G.; Bhagi, B.K.; Kanjerla, 
A. Nevada Univ., Las Vegas, NV (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. From international conference on utilization of 
nuclear energy: ecology and safety; Dubna (Russian Federation); 
17-20 May 1994. Order Number DE94012157. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Technology has produced several new labeling techniques that 
may meet the needs of a nuclear waste repository. New methods 
must be capable of providing permanent labels to clearly identify 
the contents of each package containing high-level spent nuclear 
fuel. Several new techniques, along with their benefits and prob- 
lems, are discussed. 


23607 (CONF-940553-50) Investigation of faulted tunnel 
models by combined photoelasticity and finite element analy- 
sis. Ladkany, S.G.; Huang, Y. Nevada Univ., Las Vegas, NV 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC08-90NV10872. From inter- 
national high-level radioactive waste management conference; Las 
Vegas, NV (United States); 22-26 May 1994. Order Number 
DE94012148. Source: OSTI; NTIS; INIS; GPO Dep. 

Models of square and circular tunnels with short faults cutting 
through their surfaces are investigated by photoelasticity. These 
models, when duplicated by finite element analysis can predict the 
stress states of square or circular faulted tunnels adequately. Finite 
element analysis, using gap elements, may be used to investigate 
full size faulted tunnel! system. 


23608 (CONF-940553-51) Calculation of k,y for plutonium 
in high-level waste packages. Zielinski, P.R.; Culbreth, W.G. 
Nevada Univ., Las Vegas, NV (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC08-90NV10872. From International high-level radioactive waste 
management conference; Las Vegas, NV (United States); 22-26 
May 1994. Order Number DE94012154. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The proposed national high-level nuclear waste repository will be 
designed to store approximately 70,000 tons of commercial spent 
fuel, but other forms of waste will also be considered for ultimate 
storage at this site. Plutonium in the form of PuO2 may be added 
to borosilicate glass for ultimate disposal in the repository. The 
maximum amount of this fissile that may be added to a glass “log” 
will be limited by its ability to sustain a chain reaction. In this study, 
the removal of neutron absorbers from a glass log and the 
subsequent possibility of water infiltration were studied to find cor- 
responding neutron multiplication factors. Weight fractions of 1%, 
2%, and 3% PuO,2 were analyzed in the study. The results show 
the maximum amount of plutonium fissile that may be safely added 
to a glass log under conditions that lead to leaching of the principal 
neutron absorbers from the glass. 


23609 (CONF-940553-52) Investigation of stress in a circu- 
lar tunnel due to overburden and thermal loading of 
horizontally placed 21 PWR multi purpose canisters. Kandalaft- 
Ladkany, N.; Wyman, R.V. Nevada Univ., Las Vegas, NV (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC08-90NV10872. From Interna- 
tional high-level radioactive waste management conference; Las 
Vegas, NV (United States); 22-26 May 1994. Order Number 
DE94012149. Source: OSTI; NTIS; INIS; GPO Dep. 

The drift of a High Level Nuclear Waste (HLNW) Repository 
were subjected to 2-D thermal loading resulting from the horizontal 
emplacement of 125 Ton Multi-Purpose Canisters (MPC). Ten 2-D 
temperature profiles, resulting from 57 Kw/acre and 114 Kw/acre 
thermal loading conditions, were used in a finite element analysis 
of the drift; in which a quadrant of the drift and surrounding rock 
+100m above and below the drift were modeled. Our analysis 
shows that the 114 Kw/acre thermal loading results in compressive 
stresses around the drift, 60 years after emplacement, that exceed 
the unconfined compressive strength of the TSW tuff analyzed. 
Stresses resulting from a 57 Kw/acre thermal loading are within the 
acceptable limit in tunnel rock. A parametric analysis of the invert 
backfill material showed that Young's modulus for the invert backfill 
shouki closely match that of the surrounding unconfined rock in the 
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tunnel in order to prevent an unacceptable stress rise in both rock 
and backfill. 


23610 (CONF-940553-53) Simulation of heat transfer 
around a canister placed horizontally in a drift. Moujaes, S.; 
Bhargava, A. Nevada Univ., Las Vegas, NV (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC08-90NV10872. From International high- 
level radioactive waste management conference; Las Vegas, NV 
(United States); 22-26 May 1994. Order Number DE94012152. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site Characterization Project is investigating 
the feasibility of locating a high level radioactive nuclear waste 
repository at Yucca Mountain, Nevada. The bore hole and the in- 
drift waste emplacement schemes are under evaluation as 
potential repository drift geometries. This paper presents a two- 
dimensional finite element thermal analysis of the nuclear waste 
canister placed horizontally in a drift. Simulation has been carried 
out for 1000 years and the peak temperatures at the walls of the 
drift and at the center of the canister have been determined. The 
effect of the three modes of heat transfer, conduction, natural con- 
vection and radiation, is also discussed. 


23611 (CONF-940553-56) Mult-barrier borehole canister 
designs for a tuff repository. James, D.E.; Skaggs, R.L.; Mo- 
hansingh, S. Nevada Univ., Las Vegas, NV (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. From International high-level radioac- 
tive waste management conference; Las Vegas, NV (United 
States); 22-26 May 1994. Order Number DE94012153. Source: 
OSTI; NTIS; INIS; GPO Dep. 

initial dimensions are presented for proposed multi-barrier spent 
fuel borehole canisters using coated shells combined with sacrifi- 
cial anodes and alkaline, oxide barriers to adjust potential and pH 
of the exterior shell into thermodynamically passive or immune 
regions of the Pourbaix diagram. Configuration of the 3 PWR can- 
ister is similar to the 1983 Site Characterization Project (SCP) 
borehole design. Canister dimensions were determined by using 
material performance data to calculate wall thickness, criticality, 
and sacrificial anode life. For the 3-PWR canister. Incoloy 825 is 
the preferred exterior canister shell material; copper-nickel alloy 
CDA 715 is the preferred interior canister shell material. High-lime 
concrete or alumina is preferred for the alkaline filler. Magnesium 
alloy is the preferred sacrificial anode material. Coating the canister 
exterior would be necessary to reduce corrosion current density to 
the point where a 10,000 year design life is possible. A 1 PWR 
canister has lower mass, thinner walls and lower criticality than the 
3 PWR design. Equilibrium calculations for the historical average 
composition of J-13 water using the aquatic chemical speciation 
program WQ4F show positive saturation indices for several miner- 
als, indicating potential for deposition on the canister exterior over 
long time periods. Uniform deposition could reduce corrosion rate 
by hindering transport of corrosion products from the canister sur- 
face. If deposition is non-uniform, local corrosion could increase 
through development of differential oxygen concentration cells. 


23612 (CONF-940553-57) Experimental heat transfer and 
fluid flow over drift-emplaced canisters. Culbreth, W.G.; Patti- 
sam, S. Nevada Univ., Las Vegas, NV (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. From international high-level radioac- 
tive waste management conference; Las Vegas, NV (United 
States); 22-26 May 1994. Order Number DE94012156. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Drift-emplaced waste canisters are under consideration for the 
long-term storage of high-level spent fuel in the proposed under- 
ground repository at Yucca Mountain. These canisters will be 
placed on pedestals above the floor of the drifts and exchange 
heat with the walls of the drift and with air circulating through the 
repository. To assess the requirements of the repository ventilation 
system, values of the dimensionless convective heat transfer coef- 
ficient and the pressure drop across individual canisters were 
measured in a experimental model of a drift. The results were 
curvefitted as functions of the spacing between the canisters and 
the Reynolds number of the flow. Both natural and forced convec- 
tion effects were investigated. 





23613 (CONF-940553-58) Heat transfer effects in vertically 
emplaced high level nuclear waste container. Moujaes, S.F.; 
Lei, Y.M. Nevada Univ., Las Vegas, NV (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. From Internationa! high-level radioac- 
tive waste management conference; Las Vegas, NV (United 
States); 22-26 May 1994. Order Number DES4012151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Modeling free convection heat transfer in an cylindrical annular 
enclosure is still an active area of research and an important prob- 
lem to be addressed in the high level nuclear waste repository. For 
the vertically emplaced waste container, the air gap which is be- 
tween the container shell and the rock borehole, have an important 
role of dissipating heat to surrounding rack. These waste contain- 
ers are vertically emplaced in the borehole 300 meters below 
ground, and in a horizontal grid of 30 x 8 meters apart. The bore- 
hole will be capped after the container emplacement. The expected 
initial heat generated is between 3-4.74 kW per container depend- 
ing on the type of waste. The goal of this study is to use a 
computer simulation model to find the borehole wall, air-gap and 
the container outer wall temperature distributions. 


23614 (CONF-940553-67) Saturation levels and trends in 
the unsaturated zone, Yucca Mountain, Nevada. Nelson, P.H. 
Geological Survey, Denver, CO (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al08-92NV10874. From International high-level radioactive waste 
management conference; Las Vegas, NV (United States); 22-26 
May 1994. Order Number DE94013978. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The unsaturated zone at Yucca Mountain, Nevada, consists of 
interstratified nonwelded tuffs, which are locally altered to zeolites 
and clays, and welded tuffs which have laterally extensive litho- 
physal and nonlithophysal zones. The vertical heterogeneity and 
lateral homogeneity in rock types control the physical and hydro- 
logical properties. Water content and porosity within the 
unsaturated zone at Yucca Mountain can be quantified using geo- 


physical logs. A log-based approach offers the advantage of in-situ 
measurements, continuous throughout a borehole. Water content 
and porosity can be determined with a pair of geophysical logs, 
such as the density and dielectric logs, as outlined in this paper. 


23615 (CONF-940815-36) Direct conversion of radioactive 
and chemical waste containing metals, ceramics, amorphous 
solids, and organics to glass. Forsberg, C.W.; Beahm, E.C.; 
Parker, G.W. Oak Ridge National Lab., TN (United States). 2 May 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International nu- 
clear and hazardous waste management conference; Atlanta, GA 
(United States); 14-18 Aug 1994. Order Number DE94013835. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Glass Material Oxidation and Dissolution System (CMODS) 
is a new process for direct conversion of radioactive, mixed, and 
chemical wastes to glass. The wastes can be in the chemical 
forms of metals, ceramics, amorphous solids, and organics. 
GMODS destroys organics and it incorporates heavy metals and 
radionuclides into a glass. Processable wastes may include miscel- 
laneous spent fuels (SF), SF hulls and hardware, plutonium wastes 
in different forms, high-efficiency particulate air (HEPA) filters, ion- 
exchange resins, failed equipment, and laboratory wastes. 
Thermodynamic calculations indicate theoretical feasibility. Small- 
scale laboratory experiments (< 100 g per test) have demonstrated 
chemical laboratory feasibility for several metals. Additional work is 
needed to demonstrate engineering feasibility. 


23616 (CONF-940815-37) Treatment of radioactive wastes 
from DOE underground storage tanks. Collins, J.L.; Egan, B.Z.; 
Spencer, B.B.; Chase, C.W.; Anderson, K.K.; Bell, J.T. Oak Ridge 
National Lab., TN (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International nuclear and hazardous waste 
management conference; Atlanta, GA (United States); 14-18 Aug 
1994. Order Number DES4013827. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Bench-scale batch tests have been conducted with sludge and 
supernate tank waste from the Melton Valley Storage Tank (MVST) 
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Facility at Oak Ridge National Laboratory (ORNL) to evaluate sep- 
aration technology process for use in a comprehensive sludge 
processing flow sheet as a means of concentrating the radionu- 
clides and reducing the volumes of storage tank waste at national 
sites for final disposal. This paper discusses the separation of the 
sludge solids and supernate, the basic washing of the sludge 
solids, the acidic dissolution of the sludge solids, and the removal 
of the radionuclides from the supernate. 


23617 (CONF-940815-43) Mixed Waste integrated Program: 
Demonstrating technologies to meet the requirements of the 
Federal Facility Compliance Act. Berry, J.B. Oak Ridge National 
Lab., TN (United States). [1994]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International nuclear and hazardous waste management con- 
ference; Atlanta, GA (United States); 14-18 Aug 1994. Order 
Number DE94014104. Source: OSTI; NTIS; iNIS; GPO Dep. 
Mixed waste is defined as “waste contaminated with chemically 
hazardous [governed by the Resource Conservation and Recovery 
Act (RCRA)] and radioactive species [governed by US Department 
of energy (DOE) orders].” The Mixed Waste Integrated Program 
(MWIP) is responding to the need for DOE mixed-waste treatment 
technologies tat meet these dual regulatory requirements. MWIP is 
developing emerging and innovative treatment technologies to 
determine process feasibility. Technology demonstrations of fixed- 
hearth plasma arc and vitrification systems will be used to 
determine whether these processes are superior to existing tech- 
nologies in reducing risk, minimizing life-cycle cost, and improving 
process performance. MWIP also provides a forum for stakeholder 
and customer involvement in the technology development process. 


23618 (DOE/AL/58309-55) Implications of the presence of 
petroleum resources on the integrity of the WIPP. Silva, M.K. 
(Environmental Evaluation Group, Albuquerque, NM (United 
States)). Environmental Evaluation Group, Albuquerque, NM 
(United States). Jun 1994. 94p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-89AL58309. 
(EEG-55). Order Number DE94014243. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is a facility of the US De- 
partment of Energy (DOE), designed and constructed for the 
permanent disposal of transuranic (TRU) defense waste. The 
WIPP is surrounded by reserves of potash, crude oil, and natural 
gas. These are attractive targets for exploratory drilling which could 
disrupt the integrity of the transuranic waste repository. The perfor- 
mance assessment calculations published to date have identified 
future drilling for oil and gas reserves as an event that may disrupt 
the repository and may release radionuclides in excess of the stan- 
dards. Therefore, the probability of inadvertent human intrusion into 
the repository by drilling and its impact on the integrity of the repos- 
itory must be carefully assessed. This report evaluates: (1) the 
studies funded by the DOE to examine the crude oil potential in the 
immediate vicinity of the WIPP; (2) the use of an elicitation exercise 
to predict future drilling rates for use in the calculation of the repos- 
itory performance; and (3) the observed limitations of institutional 
controls. This report identifies the following issues that remain to be 
resolved: (1) the limited performance of blowout preventers after 
drilling into high pressure zones immediately adjacent to the WIPP 
Site Boundary; (2) reported problems with waterflooding operations 
in southeastern New Mexico; (3) reported water level rises in sev- 
eral wells completed in the Rustler Formation, south of the WIPP 
Site, possibly due to oil and gas wells or leaking injection wells; 
and (4) reports of inadequate well abandonment practices on BLM 
leases and the continued absence of enforceable regulations. 


23618 (DOE/EIS—0203-D-Vol.1-App.C) Department of En- 
ergy Programmatic Spent Nuclear Fuel Management and Idaho 
National Engineering Laboratory Environmental Restoration 
and Waste Management Programs Draft Environmental impact 
Statement: Volume 1, Appendix C, Savannah River Site Spent 
Nuclear Fuel Mangement Program. USDOE Idaho Operations 
Office, Idaho Falls, ID (United States). Jun 1994. 303p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94014151. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 
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The US Department of Energy (DOE) is engaged in two related 
decision making processes concerning: (1) the transportation, re- 
ceipt, processing, and storage of spent nuclear fuel (SNF) at the 
DOE Idaho National Engineering Laboratory (INEL) which will 
focus on the next 10 years; and (2) programmatic decisions on fu- 
ture spent nuclear fuel management which will emphasize the next 
40 years. DOE is analyzing the environmental consequences of 
these spent nuclear fuel management actions in this two-volume 
Environmental impact Statement (EIS). Volume 1 supports broad 
programmatic decisions that will have applicability across the DOE 
complex and describes in detail the purpose and need for this 
DOE action. Volume 2 is specific to actions at the INEL. This docu- 
ment, which limits its discussion to the Savannah River Site (SRS) 
spent nuclear fuel management program, supports Volume 1 of the 
EIS. Following the introduction, Chapter 2 contains background in- 
formation related to the SRS and the framework of environmental 
regulations pertinent to spent nuclear fuel management. Chapter 3 
identifies spent nuclear fuel management alternatives that DOE 
couki implement at the SRS, and summarizes their potential 
environmental consequences. Chapter 4 describes the existing en- 
vironmental resources of the SRS that spent nuclear fuel activities 
could affect. Chapter 5 analyzes in detail the environmental conse- 
quences of each spent nuclear fuel management alternative and 
describes cumulative impacts. The chapter also contains informa- 
tion on unavoidable adverse impacts, commitment of resources, 
short-term use of the environment and mitigation measures. 


23620 (DOE/EIS—0203-D-Vol.1-App.D-Pt.A) Department of 
Energy Programmatic Spent Nuclear Fuel Management and 
idaho National Engineering Laboratory Environmental Restora- 
tion and Waste Management Programs, Draft Environmental 
impact Statement: Volume 1, Appendix D: Part A, Naval Spent 
Nuclear Fuel Management. USDOE Idaho Operations Office, 
Idaho Falls, ID (United States). Jun 1994. 439p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94014152. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

Volume 1 to the Department of Energy's Programmatic Spent 
Nuclear Fuel Management and Idaho National Engineering Labora- 
tory Environmental Management Programs Environmental Impact 
Statement evaluates a range of alternatives for managing naval 
spent nuclear fuel expected to be removed from US Navy nuclear- 
powered vessels and prototype reactors through the year 2035. 
The Environmental impact Statement (EIS) considers a range of 
alternatives for examining and storing naval spent nuclear fuel, in- 
cluding alternatives that terminate examination and involve storage 
close to the refueling or defueling site. The EIS covers the poten- 
tial environmental impacts of each alternative, as well as cost 
impacts and impacts to the Naval Nuclear Propulsion Program mis- 
sion. This Appendix covers aspects of the alternatives that involve 
managing naval spent nuclear fuel at four naval shipyards and the 
Naval Nuclear Propulsion Program Kesseiring Site in West Milton, 
New York. This Appendix also covers the impacts of alternatives 
that involve examining naval spent nuclear fuel at the Expended 
Core Facility in Idaho and the potential impacts of constructing and 
operating an inspection facility at any of the Department of Energy 
(DOE) facilities considered in the EIS. This Appendix also consid- 
ers the impacts of the alternative involving limited spent nuclear 
fuel examinations at Puget Sound Naval Shipyard. This Appendix 
does not address the impacts associated with storing naval spent 
nuclear fuel after it has been inspected and transferred to DOE fa- 


cilities. These impacts are addressed in separate appendices for 
each DOE site. 


23621 


Energy Programmatic Spent Nuclear Fuel t and 
idaho National Engineering Laboratory Environmental Restora- 
tion and Waste Management Programs Draft Environmental 
impact Statement: Volume 1, Appendix D, Part B: Naval spent 
nuclear fuel management. USDOE Idaho Operations Office, 
idaho Falls, ID (United States). Jun 1994. 461p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94014153. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This volume contains the following attachments: transportation of 
Naval spent nuclear fuel; description of Naval spent nuclear receipt 
and handling at the Expended Core Facility at the Idaho National 


(DOE/EIS—0203-D-Vol.1-App.D-Pt.B) Department of 
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Engineering Laboratory; comparison of storage in new water pools 
versus dry container storage; description of storage of Naval spent 
nuclear fuel at servicing locations; description of receipt, handling, 
and examination of Naval spent nuciear fuel at alternate DOE facil- 
ities; analysis of normal operations and accident conditions; and 
comparison of the Naval spent nuclear fuel storage environmental 
assessment and this environmental impact statement. 


23622 (DOE/EIS—0203-D-Vol.1-App.E) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Ne- 
tional Engineering Laboratory Environmental and Restoration 
and Waste Management Programs Draft Environmental impact 
Statement: Volume 1, Appendix E, Spent nuclear fuel manage- 
ment programs at other generator/storage locations. USDOE 
idaho Operations Office, Idaho Falls, ID (United States). Jun 1994. 
128p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94014154. Source: OSTI; NTIS; INIS; GPO; GPO 
Dep. 

The US Department of Energy (DOE) is performing a DOE-wide 
programmatic evaluation of spent nuclear fuel (SNF) management 
alternatives in order to determine the appropriate means of manag- 
ing existing and projected quantities of SNF from now until the 
year 2035. At the same time, the DOE is performing a site-specific 
assessment of the Idaho National Engineering Laboratory (INEL) in 
order to determine how to manage environmental restoration, 
waste management, and SNF at the INEL. This appendix ad- 
dresses other DOE sites and locations which currently generate 
and manage small quantities of SNF. These facilities are presently 
storing and/or generating, in most cases, relatively small quantities 
of SNF which the DOE has taken title to, has possession of, or will 
take possession of at sometime in the future. These facilities, 
referred to in this document as “originating sites,” include the fol- 
lowing: DOE, university, and other research and test reactors. The 
following DOE facilities are addressed in this appendix: 
Brookhaven National laboratories — high flux beam reactor and 
Brookhaven medical research reactor; Los Alamos National Labo- 
ratory — omega west reactor; and chemistry-metallurgy research 
facility; Sandia National Laboratories —- Manzano storage struc- 
tures, annular core research reactor, Sandia pulse reactor II and Ill 
and critical assembly, hot cell facility, and special nuclear materials 
storage facility; Argonne National Laboratory (East) — alpha-gamma 
hot cell, and Chicago pile 5. 


23623 (DOE/EIS—0203-D-Vol.1-App.F) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs Draft Environmental impact 
Statement: Volume 1, Appendix F, Nevada Test Site and Oak 
Ridge Reservation Spent Nuclear Fuel Management Programs. 
USDOE Idaho Operations Office, idaho Falls, ID (United States). 
Jun 1994. 456p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014155. Source: OSTI; NTIS; INIS; 
GPO; GPO Dep. 

This volume addresses the interim storage of spent nuclear fuel 
(SNF) at two US Department of Energy sites, the Nevada Test Site 
(NTS) and the Oak Ridge Reservation (ORR). These sites are be- 
ing considered to provide a reasonable range of alternative 
settings at which future SNF management activities could be con- 
ducted. These locations are not currently involved in management 
of large quantities of SNF; NTS has none, and ORR has only small 
quantities. But NTS and ORR do offer experience and infrastruc- 
ture for the handling, processing and storage of radioactive 
materials, and they do exemplify a broad spectrum of environmen- 
tal parameters. This broad spectrum of environmental parameters 
will provide, a perspective on whether and how such location 
attributes may relate to potential environmental impacts. Consider- 
ation of these two sites will permit a programmatic decision to be 
based upon an assessment of the feasible options without bias, to 
the current storage sites. This volume is divided into four parts. 
Part One is the volume introduction. Part Two contains chapters 
one through five for the NTS, as well as references contained in 
chapter six. Part Three contains chapters one through five for the 
ORR, as well as references contained in chapter six. Part Four is 
summary information including the list of preparers, organizations 
contacted, acronyms, and abbreviations for both the NTS and the 





ORR. A Table of Contents, List of Figures, and List of Tables are 
included in parts Two, Three, and Four. This approach permitted 
the inclusion of both sites in one volume while maintaining consis- 
tent chapter numbering. 


23624 (DOE/EIS—0203-D-Vol.2-Pt.B) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs Draft Environmental impact 
Statement: Volume 2, Part B. USDOE Idaho Operations Office, 
Idaho Falls, ID (United States). Jun 1994. 504p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94014157. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

Two types of projects in the spent nuclear fuel and environmen- 
tal restoration and waste management activities at the Idaho 
National Engineering Laboratory (INEL) are described. These are: 
foreseeabie proposed projects where some funding for preliminary 
planning and/or conceptual design may already be authorized, but 
detailed design or planning will not begin until the Department of 
Energy (DOE) has determined that the requirements of the Na- 
tional Environmental Policy Act process for the project have been 
completed; planned or ongoing projects not yet completed but 
whose National Environmental Policy Act documentation is already 
completed or is expected to be completed before the Record of 
Decision for this Envirorunental Impact Statement (EIS) is issued. 
The section on project summaries describe the projects (both fore- 
seeable proposed and ongoing).They provide specific information 
necessary to analyze the environmental impacts of these projects. 
Chapter 3 describes which alternative(s) each project supports. 
Summaries are included for (a) spent nuclear fuel projects, (b) en- 
vironmental remediation projects, (c) the decontamination and 
decommissioning of surplus INEL facilities, (d) the construction, up- 
grade, or replacement of existing waste management facilities, (e) 
infrastructure projects supporting waste management activities, and 
(f) research and development projects supporting waste manage- 
ment activities. 


23625 (DOE/EM-0156T) Characterization, Monitoring, and 
Sensor Technology Integrated Program (CMST-IP): Technology 
summary. USDOE Office of Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Technol- 
ogy Development. Apr 1994. 159p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014298. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Characterization, Monitoring, and Sensor Technology Inte- 
grated Program seeks to deliver needed technologies, timely and 
cost-effectively, to the Office of Waste Management (EM-30), the 
Office of Environmental Restoration (EM-40), and the Office of 
Facility Transition and Management (EM-60). The scope of charac- 
terizations monitoring, and sensor technology needs that are 
required by those organizations encompass: (1) initial location and 
characterization of wastes and waste environments - prior to treat- 
ment; (2) monitoring of waste retrieval, remediation and treatment 
processes; (3) characterization of the co-position of final waste 
treatment forms to evaluate the performance of waste treatments 
processes; and (4) site closure and compliance monitoring. Wher- 
ever possible, the CMST-IP fosters technology transfer and 
commercialization of technologies that it sponsors. 


23626 (DOE/ID/13042-37) Hydrogeology, waste disposal, 
science and politics: Proceedings. Link, P.K. (ed.). Idaho State 
Government, Boise, ID (United States). 1994. 652p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
911D13042. (CONF-9403128-: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). Order Number DE94014144. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A total of 48 papers were presented at the Engineering Geology 
and Geotechnical Engineering 30th Symposium. These papers are 
presented in this proceedings under the following headings: site 
characterization—Pocatello area; site characterization—Boise Area; 
site assessment; Idaho National Engineering Laboratory; geophys- 
ical methods; remediation; geotechnical engineering; and 
hydrogeology, northern and western Idaho. Individual papers have 
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been processed separately for inclusion in the Energy Science and 
Technology Database. 


23627 (DOE/LLW—168-Rev.1) Guidance document for revi- 
sion of DOE Order 5820.2A, Redioactive Waste Technical 
Support Program: Revision 1. Kudera, D.E.; McMurtrey, C.D.; 
Meagher, B.G. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Apr 1993. 363p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94015250. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides guidance for the revision of DOE Order 
5820.2A, “Radioactive Waste Management.” Technical Working 
Groups have been established and are responsible for writing the 
revised order. The Technical Working Groups will use this docu- 
ment as a reference for polices and procedures that have been 
established for the revision process. The overall intent of this guid- 
ance is to outline how the order will be revised and how the 
revision process will be managed. In addition, this document out- 
lines technical issues considered for inclusion by a Department of 
Energy Steering Committee. 


23628 (DOE/MWIP-—16) Surrogate formulations for thermal 
treatment of low-level mixed waste, Part Il: Selected mixed 
waste treatment project waste streams. Bostick, W.D. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (United States)); 
Hoffmann, D.P.; Chiang, J.M.; Hermes, W.H.; Gibson, L.V. Jr.; 
Richmond, A.A.; Mayberry, J.; Frazier, G. Oak Ridge National Lab., 
TN (United States); Science Applications International Corp., Idaho 
Falls, ID (United States); Tennessee Univ., Knoxville, TN (United 
States). Jan 1994. 90p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840T21400. (ORNL/M-3640). 
Order Number DE94013982. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the formulation of surrogate waste pack- 
ages, representing the major bulk constituent compositions for 12 
waste stream classifications selected by the US DOE Mixed Waste 
Treatment Program. These waste groupings include: neutral aque- 
ous wastes; aqueous halogenated organic liquids; ash; high 
organic content sludges; adsorbed aqueous and organic liquids; 
cement sludges, ashes, and solids; chloride; sulfate, and nitrate 
salts; organic matrix solids; heterogeneous debris; bulk 
combustibles; lab packs; and lead shapes. Insofar as possible, for- 
mulation of surrogate waste packages are referenced to authentic 
wastes in inventory within the DOE; however, the surrogate waste 
packages are intended to represent generic treatability group com- 
positions. The intent is to specify a nonradiological synthetic 
mixture, with a minimal number of readily available components, 
that can be used to represent the significant challenges anticipated 
for treatment of the specified waste class. Performance testing and 
evaluation with use of a consistent series of surrogate wastes will 
provide a means for the initial assessment (and intercomparability) 
of candidate treatment technology applicability and performance. 
Originally the surrogate wastes were intended for use with emerg- 
ing thermal treatment systems, but use may be extended to select 
nonthermal systems as well. 


23629 (DOE/MWIP-—17) Surrogate formulations for thermal 
treatment of low-level mixed waste: Part 3: Plasma hearth 
process testing. Chiang, J.M. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (United States)); Bostick, W.D.; Hoffman, D.P.; 
Hermes, W.H.; Gibson, L.V. Jr.; Richmond, A.A. Oak Ridge K-25 
Site, TN (United States); Oak Ridge National Lab., TN (United 
States). Jan 1994. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/M-3641). 
Order Number DE94014051. Source: OSTI; NTIS; INIS; GPO Dep. 

The plasma hearth process (PHP) presented in this report has 
been tested at a facility at Ukiah, California, in a cooperative effort 
between the Department of Energy (DOE), Science Applications In- 
ternational Corporation, Inc., and ReTech, Inc. The electrically 
heated plasma gas is used to destroy organic materials and bind 
radionuclides and Resource Conservation and Recovery Act 
(RCRA) metals in the glassy slag. Proof-of-principle tests were 
conducted successfully using nonhazardous and non-radioactive 
materials placed in 30-gal steel drums. On-line analyses of the 
gaseous effluents indicated complete combustion; emissions of 
CO, NOx, and particulates were low. The process also produced 
highly stable solid waste forms. The experiments for the next 
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phase have been planned employing surrogates for the hazardous 
and radioactive components of the simulated waste streams. Natu- 
ral cerium oxide is selected to simulate the behavior of radioactive 
actinide and transuranium elements, while natural cesium chloride 
is simulated for the study of relatively volatile radioactive 
fission products. For RCRA organics, naphthalene and 1,2- 
dichlorobenzene are semivolatile compounds selected to represent 
significant challenges to thermal destruction, whereas chloroben- 
zene is selected for the study of relatively volatile organics. Salts of 
chromium, nickel, lead, and cadmium are chosen to represent the 
twelve regulated toxic metals for emission and partitioning studies. 
The simulated waste packages presented in the text do not neces- 
sarily represent an individual waste stream within the DOE 
complex; rather, they were formulated to represent the most proba- 
ble components in generic waste stream categories. 


23630 (DOE/MWIP-18) MWIP: Surrogate formulations for 
thermal treatment of low-level mixed waste: Part 4, Wastewa- 
ter treatment sludges. Bostick, W.D. (Oak Ridge National Lab., 
TN (United States)); Hoffmann, D.P.; Stevenson, R.J.; Richmond, 
A.A.; Bickford, D.F. Oak Ridge K-25 Site, TN (United States). Jan 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/M-3642). Order 
Number DES4014572. Source: OSTI; NTIS; INIS; GPO Dep. 

The category of sludges, filter cakes, and other waste process- 
ing residuals represent the largest volume of low-level mixed 
(hazardous and radioactive) wastes within the US Department of 
Energy (DOE) complex. Treatment of these wastes to minimize the 
mobility of contaminants, and to eliminate the presence of free 
water, is required under the Federal Facility Compliance Act agree- 
ments between DOE and the Environmental Protection Agency. In 
the text, we summarize the currently available data for several of 
the high priority mixed-waste sludge inventories within DOE. Los 
Alamos National Laboratory TA-50 Sludge and Rocky Flats Plant 
By-Pass Sludge are transuranic (TRU)-contaminated sludges that 
were isolated with the use of silica-based filter aids. The Oak 
Ridge Y-12 Plant West End Treatment Facility Sludge is predomi- 
nantly calcium carbonate and biomass. The Oak Ridge K-25 Site 
Pond Waste is a large-volume waste stream, containing clay, silt, 
and other debris in addition to precipitated metal hydroxides. We 
formulate “simulants” for the waste streams described above, using 
cerium oxide as a surrogate for the uranium or plutonium present 
in the authentic material. Use of nonradiologica! surrogates greatly 
simplifies material handling requirements for initial treatability stud- 
ies. The use of synthetic mixtures for initial treatability testing will 
facilitate compositional variation for use in conjunction with statisti- 
cal design experiments; this approach may help to identify any 
“operating window’ limitations. The initial treatability testing demon- 
strations utilizing these “simulants” will be based upon vitrification, 
although the materials are also amenable to testing grout-based 
and other stabilization procedures. After the feasibility of treatment 
and the initial evaluation of treatment performance has been 
demonstrated, performance must be verified using authentic sam- 
ples of the candidate waste stream. 


23631 (DOE/NV/11417—4) Great Basin paleocenvironmental 
studies project: Technical progress report: Fourth quarter, 
March—May, 1994. Nevada Univ., Reno, NV (United States). 
Desert Research inst. [1994]. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC08-93NV11417. Order 
Number DE94014166. Source: OSTI; NTIS; GPO Dep. 
Examination of the paleoenvironmental and geomorphic records 
to determine the local and regional impact of past climates will ad- 
vance the assessment of Yucca Mountain's suitability as a 
high-level nuclear waste repository. Paleobotanical studies will re- 
construct the response of vegetation to climate change at the 
community and the organismal levels in order to identify periods of 
mesic climate at Yucca Mountain and the adjacent region during 
the last 20,000 to 50,000 years. Constructing a history of Great 
Basin vertebrates, particularly mammals, will provide empirical evi- 
dence of past environmental and climatic conditions within the 
Great Basin. The objective of the geomorphology component of the 
program is to document the responses of surficial processes and 
landforms to the climatic changes documented by studies of pack- 
rat middens, pollens, and faunal distributions. The goal of the 
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transportation component is to compare the results from three 
models (FESWMS-2DH, DAMBRK, and FLO-2D) that have been 
suggested as appropriate for evaluating flood flows on alluvial fans 
with the results obtained from the traditional one-dimensional, sto- 
chastic model used in previous research for the Yucca Mountain 
Project. Progress on all these tasks is described. 


23632 (DOE/NV-94013853) Hydrogeologic characterization 
of an arid zone Radioactive Waste Management Site. Ginanni, 
J.M. (USDOE Nevada Operations Office, Las Vegas, NV (United 
States)); O’Neill, L.J.; Hammermeister, D.P.; Blout, D.O.; Dozier, 
B.L.; Sully, M.J.; Johnejack, K.R.; Emer, D.F.; Tyler, S.W. USDOE 
Nevada Operations Office, Las Vegas, NV (United States). [1994]. 
38p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94013853. Source: OSTI; NTIS; INIS; GPO Dep. 

An in-depth subsurface site characterization and monitoring pro- 
gram for the soil water migration pathway has been planned, 
implemented, and completed to satisfy data requirements for a 
waiver from groundwater monitoring, for an exemption from liner 
leachate collections systems, and for different regulatory driven 
performance assessments. A traditional scientific approach has 
been taken to focus characterization and monitoring efforts. This 
involved developing a conceptual model of the hydrogeologic sys- 
tem and defining and testing hypotheses about this model. Specific 
hypotheses tested included: that the system was hydrologically 
heterogenous and anisotropic, and that recharge was very low or 
negligible. Mineralogical, physical, and hydrologic data collected to 
test hypotheses has shown the hydrologic system to be remarkably 
homogenous and isotropic rather than heterogenous and 
anisotropic. Both hydrodynamic and environmental tracer ap- 
proaches for estimating recharge have led to the conclusion that 
recharge from the Area 5 RWMS is not occurring in the upper re- 
gion of the vadose zone, and that recharge at depth is extremely 
small or negligible. This demonstration of “no migration of haz- 
ardous constituents to the water table satisfies a key requirement 
for both the groundwater monitoring waiver and the exemption from 
liner leachate collection systems. Data obtained from testing hy- 
potheses concerning the soil water migration pathway have been 
used to refine the conceptual model of the hydrogeologic system of 
the site. These data suggest that the soil gas and atmospheric air 
pathways may be more important for transporting contaminants to 
the accessible environment than the soil water pathway. New 
hypotheses have been developed about these pathways, and char- 
acterization and monitoring activities designed to collect data to 
test these hypotheses. 


23633 (DOE/RL-88-37-Rev.3A) 2727-S Nonradioactive Dan- 
gerous Waste Storage Facility Closure Plan: Revision 3A. 
Department of Energy, Richland, WA (United States). Richland 
Operations Office. Oct 1992. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94014628. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains Sections 4 and 5 of the Nonradioactive Dan- 
gerous Waste Storage Facility Closure Plan, which summarizes 
closure activities for the site. Sampling procedures for the building, 
concrete and soils are given. Plans for building disposal, 
equipment decontamination, site restoration, and providing cost es- 
timates are outlined. Section 5 discusses plans to develop a health 
and safety contingency plan before initiation of sampling activities. 


23634 (DOE/RL-90-12-Rev.2) Request for Interim approval 
to operate Trench 94 of the 218-E-12B Burial Ground as a 
chemical waste landfill for disposal of polychlorinated 
bipheny! waste in submarine reactor compartments: Revision 
2. Cummins, G.D. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1994. 180p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE94014246. Source: OSTI; NTIS; INIS; GPO Dep. 

This request is submitted to seek interim approval to operate a 
Toxic Substances Control Act (TSCA) of 1976 chemical waste 
landfill for the disposal of polychlorinated biphenyl (PCB) waste. 
Operation of a chemical waste landfill for disposal of PCB waste is 
subject to the TSCA regulations of 40 CFR 761. Interim approval is 
requested for a period not to exceed 5 years from the date of ap- 
proval. This request covers only the disposal of small 10 quantities 





of solid PCB waste contained in decommissioned, defueled subma- 
rine reactor compartments (SRC). in addition, the request applies 
only to disposal 12 of this waste in Trench 94 of the 218-E-12B 
Burial Ground (Trench 94) in the 13 200 East Area of the US De- 
partment of Energy's (DOE) Hanford Facility. Disposal of this waste 
will be conducted in accordance with the Compliance 15 Agree- 
ment (Appendix H) between the DOE Richland Operations Office 
(DOE-RL) and 16 the US Environmental Protection Agency (EPA), 
Region 10. During the 5-year interim approval period, the DOE-RL 
will submit an application seeking final 18 approval for operation of 
Trench 94 as a chemical waste landfill, including 19 any necessary 
waivers, and also will seek a final dangerous waste permit from 20 
the Washington State Department of Ecology (Ecology) for dis- 
posal of lead 21 shielding contained in the SRCS. 


23635 (DOE/RL—91-31-Rev.1) Hantord Site waste minimiza- 
tion and pollution prevention awareness program plan: 
Revision 1. Department of Energy, Richland, WA (United States). 
Richland Operations Office. May 1994. 63p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94014124. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site WMin/P2 program is an organized, comprehen- 
sive, and continual effort to systematically reduce the quantity and 
toxicity of hazardous, radioactive, mixed, and sanitary wastes; con- 
serve resources; and prevent or minimize pollutant releases to all 
environmental media from all Site activities. The Hanford Site 
WMin/P2 program plan reflects national and DOE waste minimiza- 
tion and pollution prevention goals and policies, and represents an 
ongoing effort to make WMin/P2 part of the Site operating philoso- 
phy. In accordance with these policies, a hierarchical approach to 
environmental management has been adopted and is applied to all 
types of polluting and waste generating activities. Pollution preven- 
tion and waste minimization through source reduction are first 
priority in the Hanford WMin/P2 program, followed by environmen- 
tally safe recycling. Treatment to reduce the quantity, toxicity, and/ 
or mobility will be considered only when prevention or recycling are 
not possible or practical. Environmentally safe disposal is the last 
option. 


23636 (DOE/WIPP-94-006) Geotechnical analysis report, 
July 1982—June 1993. Westinghouse Electric Corp., Carlsbad, NM 
(United States). Waste Isolation Div. [1993]. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE94014254. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides an assessment of the geotechnical status of 
the Waste Isolation Pilot Plant (WIPP). During the construction of 
the principal underground access and experimental areas, report- 
ing was on a quarterly basis. Since 1987, reporting has been 
carried out annually because additional excavations will take place 
gradually over an extended period. This report presents and ana- 
lyzes data collected up to June 30, 1993. The format of the 
Geotechnical Analysis Report was selected to meet the needs of 
several audiences. This report focuses on the geotechnical perfor- 
mance of the various underground facilities including the shafts, 
shaft stations, access drifts, test rooms, and waste storage areas. 
The results of excavation effects investigations, stratigraphic map- 
ping, and other geologic studies are also included. The report 
provides an evaluation of the geotechnical aspects of performance 
in the context of the relevant design criteria and also describes the 
techniques used to acquire the data and the performance history of 
the instruments. The depth and breadth of the evaluation for the 
different underground facilities varies according to the types and 
quantities of data that are available, and the complexity of the 
recorded geotechnical responses. 


23637 (DOE/YMPO-001) Final recommendations of the 
Peer Review Panei on the use of seismic methods for charac- 
terizing Yucca Mountain and vicinity. USDOE Nevada 
Operations Office, Las Vegas, NV (United States). Yucca Mountain 
Project Office. 22 Jan 1991. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94014099. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Peer Review Panel was charged with deciding whether seis- 
mic methods, which had been utilized at Yucca Mountain with 
mixed results in the past, could provide useful information about 
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the Tertiary structure in the Yucca Mountain area. The objectives of 
using seismic methods at Yucca Mountain are to: (a) obtain infor- 
mation about the structural character of the Paleozoic-Tertiary 
(Pz-T) contact, and (b) obtain information about the structural and 
volcanic details within the Tertiary and Quaternary section. The 
Panel recommends that a four part program be undertaken to test 
the utility of seismic reflection data for characterizing the structural 
setting of the Yucca Mountain area. The Panel feels strongly that 
all four parts of the program must be completed in order to provide 
the highest probability of success. The four parts of the program 
are: (a) drill or extend a deep hole in Crater Flat to provide depth 
control and allow for the identification of seismic reflectors in an 
area where good quality seismic reflection data are expected; (b) 
undertake a full seismic noise test in Crater Flat, test 2D receiver 
arrays as well as linear arrays; perform an expanding spread test 
using both P and S wave sources to obtain a quick look at the re- 
flection quality in the area and see if shear wave reflections might 
provide structural information in areas of unsaturated rock; (c) ac- 
quire a P wave seismic reflection profile across Crater Flat through 
the deep control well, across Yucca Mountain, and continuing into 
Jackass Flats; and (d) acquire a standard VSP (vertical seismic 
profiling) in the deep control well to tie the seismic data into depth 
and to identify reflectors correctly. 


23638 (ECN-C—93-066) Study of the retrievability of ra- 
dioactive waste from a deep underground disposal facility: 
2nd progress report April 1993 - September 1993. Heijdra, J.J.; 
Bekkering, J.; Gaag, J. van der; Kleyn, P.H. van der; Prij, J. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Nov 1993. 54p. Sponsored by Commission of the European 
Communities, Brussels (Belgium). Contract CEC FI2W-CT92-0119. 
Order Number DE94778750. Source: OSTI; NTIS. 

In the reporting period the main activities have been the detailed 
set-up of a planning for the underground facilities. This planning 
has been produced in such a manner that modification in the un- 
derground facilities can easily be incorporated. The basic planning 
has been set up as a series of computer spread sheets which 
break down the construction of the mine into elementary cost- and 
activity centres. The principles, assumptions and models which un- 
derlay these planning are given, and a selection and evaluation of 
the retrieval method has been performed. (orig.) 


23639 (EGG—11265-1058) The terrestrial ecosystem pro- 
gram for the Yucca Mountain Project. Ostler, W.K.; O'Farrell, 
T.P. EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-93NV11265. (CONF- 
940225-112: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94012670. Source: OSTI; 
NTIS; INIS; GPO Dep. 

DOE has implemented a program to monitor and mitigate im- 
pacts associated with site Characterization Activities at Yucca 
Mountain on the environment. This program has a sound experi- 
mental and statistical base. Monitoring data has been collected for 
parts of the program since 1989. There have been numerous 
changes in the Terrestrial Ecosystems Program since 1989 that re- 
flect changes in the design and locations of Site Characterization 
Activities. There have also been changes made in the mitigation 
techniques implemented to protect important environmental re- 
sources based on results from the research efforts at Yucca 
Mountain. These changes have strengthened DOE efforts to en- 
sure protection of the environmental during Site Characterization. 
DOE,has developed and implemented an integrated environmental 
program that protects the biotic environment and will restore envi- 
ronmental quality at Yucca Mountain. 


23640 (EGG—11265-3004) Site characterization at the Rab- 
bit Valley Geophysical Performance Evaluation Range. 
Koppenjan, S,; Martinez, M. EG and G Energy Measurements, 
Inc., Santa Barbara, CA (United States). Special Technologies Lab. 
[1994]. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-93NV11265. (CONF-940353-6: Sym- 
posium on the application of geophysics to environmental and 
engineering problems, Boston, MA (United States), 27-31 Mar 
1994). Order Number DE94013550. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The United States Department of Energy (US DOE) is develop- 
ing a Geophysical Performance Evaluation Range (GPER) at 
Rabbit Valley located 30 miles west of Grand Junction, Colorado. 
The purpose of the range is to provide a test area for geophysical 
instruments and survey procedures. Assessment of equipment ac- 
curacy and resolution is accomplished through the use of static 
and dynamic physical models. These models include targets with 
fixed configurations and targets that can be re-configured to simu- 
late specific specifications. Initial testing (1991) combined with the 
current tests at the Rabbit Valley GPER will establish baseline data 
and will provide performance criteria for the development of geo- 
physical technologies and techniques. The US DOE's Special 
Technologies Laboratory (STL) staff has conducted a Ground Pen- 
etrating Radar (GPR) survey of the site with its stepped FM-CW 
GPR. Additionally, STL contracted several other geophysical tests. 
These include an airborne GPR survey incorporating a “chirped” 
FM-CW GPR system and a magnetic survey with a surfaced-towed 
magnetometer array unit Ground-based and aerial video and still 
frame pictures were also acquired. STL compiled and analyzed all 
of the geophysical maps and created a site characterization 
database. This paper discusses the results of the multi-sensor geo- 


physical studies performed at Rabbit Valley and the future plans for 
the site. 


23641 (EGG-RWMC-11189) Radiological, physical, and 
chemical characterization of low-level alpha contaminated 
wastes stored at the Idaho National Engineering Laboratory. 
Apel, M.L.; Becker, G.K.; Ragan, Z.K.; Frasure, J.; Raivo, B.D.; 
Gale, L.G.; Pace, D.P. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Mar 1994. 688p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94015315. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides radiological, physical, and chemical 
characterization data for low-level alpha-contaminated radioactive 
and low-level alpha-contaminated radioactive and hazardous (i.e., 
mixed) wastes stored at the Idaho National Engineering Laboratory 
and considered for treatment under the Private Sector Participation 
Initiative Program. Waste characterization data are provided in the 
form of INEL Waste Profile Sheets. These documents provide, for 
each content code, information on waste identification, waste de- 
scription, waste storage configuration, physical/chemical waste 
composition, radionuclide and associated alpha activity waste char- 
acterization data, and hazardous constituents present in the waste. 
Information is provided for 97 waste streams which represent an 
estimated total volume of 25,450 m 3 corresponding to a total 
mass of approximately 12,000,000 kg. In addition, considerable in- 
formation concerning alpha, beta, gamma, and neutron source 
term data specific to Rocky Flats-generated waste forms stored at 
the INEL are provided to assist in facility design specification. 


23642 (EGG-WTD—10266-Rev.1) Buried Waste Integrated 
Demonstration Technology Preparedness and Status Report 
Guidance. Blacker, P.B.; Bonnenberg, R.W.; Cannon, P.G.; Hyde, 
F.A.; Watson, L.R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Apr 1994. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-761D01570. Order Number 
DE94015269. Source: OSTI; NTIS; INIS; GPO Dep. 

A Technology Preparedness and Status Report is required for 
each Technical Task Plan funded by the Buried Waste Integrated 
Demonstration. This document provides guidance for the prepara- 
tion of that report. Major sections of the report will include a subset 
of the need for the technology, objectives of the demonstration, 
technology description and readiness evaluation, demonstration re- 
quirements, and preparedness checklist and action plan. 


23643 (ENRESA-02/94) Corrosion of candidate materials 
for canister: applications in rock salt formations. Azkarate, |.; 
Madina, V.; Barrio, A. del; Macarro, J.M. Empresa Nacional de 
Residuos Radiactivos SA, Madrid (Spain). [1994]. 61p. Order Num- 
ber DE94783058. Source: OSTI; NTIS. 

Previous corrosion studies carried out on various metallic materi- 
als in typical salt rock environments show that carbon steel and 
titanium alloys are the most promising candidates for canister ap- 
plications in this geological formation. Although carbon steels have 
a low corrosion resistance, they are considered acceptable as 
corrosion-allowance materials for a thick walled container due to 
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their practical immunity to the localized corrosion phenomena such 
as stress corrosion cracking, pitting or crevice corrosion. Aiming to 
improve the performances of these materials, studies on the effect 
of small additions of Ni and V on the general corrosion are in pro- 
cess. The improvement in the resistance to general corrosion 
should not be accompanied by a sensitivity to stress corrosion 
cracking. On the contrary, alfa titanium alloys are considered the 
most resistant materials to general corrosion in salt brines. How- 
ever, pitting, are potential deficiencies of this corrosion-resistant 
materials for a thin walled container. (Author) 


23644 (FEMP—2343) Bench-scale vitrification of low level 
radioactive waste. Rutherford, S. (IT Corp., Knoxville, TN (United 
States)); Stine, E.F. Jr. Fernald Environmental Restoration Man- 
agement Corp., Cincinnati, OH (United States); IT Corp., Knoxville, 
TN (United States). 8 Jun 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-940632-20: Annual meeting and exhibition of the Air and 
Waste Management Association, Cincinnati, OH (United States), 
19-24 Jun 1994). Order Number DE94013740. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The vitrification treatability study described in this paper was car- 
ried out following US Environmental Protection Agency (EPA) 
guidance for Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA) sites. A tiered experimental 
approach was used which consisted of remedy screening and rem- 
edy selection tiers. This paper examines the vitrification of eight 
waste streams and reports results from the remedy screening tier. 
The performance of various vitrified products was determined on 
composite waste samples. Local soil, local fly ash, and sodium 
salts were used as glass formers and fluxes. Multiple additive load- 
ings were investigated for each waste stream. The leachability of 
the product was characterized by volume modified TCLP (MTCLP) 
and modified Product Consistency Test (MPCT) procedures. Suc- 
cessful formulations were determined for all waste streams. 


23645 (FEMP/SUB-084) Proceedings of the waste recy- 
cling workshop. Bailey, R.E. (Ohio State Univ., Columbus, OH 
(United States)); Thomas, A.F.; Ries, M.A. (eds.). Fernald Environ- 
mental Restoration Management Corp., Cincinnati, OH (United 
States); Ohio State Univ., Columbus, OH (United States). [1993]. 
244p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-920R21972. (CONF-9310323-—: Fernald envi- 
ronmental management project industrial workshop on waste 
recycling, Cincinnati, OH (United States), 5-6 Oct 1993). Order 
Number DE94012501. Source: OSTI; NTIS; GPO Dep. 

Recorded are seventeen talks from five sessions at the work- 
shop. FERMCO's recycling program, state of the art recycling 
technology, and an integrated demonstration of deactivation, de- 
commissioning and decommissioning are presented in the plenary 
session. In the concrete session, decontamination and recycling 
are discussed. In the transite session, regulations are considered 
along with recycling and decontamination. In the metals session, 
radioactive scrap metals are emphasized. And in the regulatory 
considerations and liabilities session, DOE and EPA viewpoints are 
discussed. (GHH) 


23646 (FRCEA-TH-389) Effects on auto-irradiation on the 
solubility of mineral phases enriched by actinides. Prot, T. 
CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. Stockage Dechets; Paris-11 Univ., 91 - Orsay 
(France). Jul 1993. 211p. (in French). Order Number DE94629679. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The scope of the present work is to investigate possible effects 
of self-irradiation damage induced by a-decay (a-recoil nucleus 
and a-particle) on the hydrated layer formed by aqueous corrosion 
of nuclear glass and on alteration phases of a granitic geological 
repository (calcium carbonate or iron oxides and oxihydroxide) 
which would be likely irradiated in the framework of high-level ra- 
dioactive waste disposal, for sufficient concentration of actinides 
and age. Our experimental procedure relies on a bombardment 
with external beams of 1.5 to 1.8 MeV He ions and 200 KeV Pb 
ions, which respectively simulate the radiation effects of a-particles 
and of a-recoil nuclei. We have observed in a first step, direct irra- 
diation effects (change of volume and refractive index, chemical 
modification) by means of optical microscopy, microtopographical 





analysis (surface profilometer) and R.B.S. and X.P.S. In a second 
step, corrosion tests were performed in static conditions to observe 
a possible indirect effect (increase of the hydratation rate, actinide 
release) on the later evolution as for example, a marked increase 
in solubility (calcium carbonate case). 


23647 (GSF—-12/93) Influence of the arrangement of em- 
placement fields on the long-term safety of a salt dome 
repository. Brenner, J.; Buhmann, D.; Storck, R. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Mar 1993. 67p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
KWA5702A. Order Number DE94782473. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On the basis of concept A, representing combined borehole and 
gallery emplacement, the arrangement of the hot field bearing LWR 
fuel elements and of the cold field bearing intermediate-level 
radioactive wastes and HTR fuel elements were exchanged. In ad- 
dition, the influence of the technical barrier "dam” on radionuclide 
release was studied. Using the reference values of the input pa- 
rameters, no radionuclide release was recorded, irrespective of the 
arrangement of the emplacement fields. The variants with a higher 
dam permeability, however, show differences depending on the ar- 
rangement of the emplacement fields. If the hot field with LWR fuel 
elements is directly beside the central field, the drittway alongside 
this field is closed early by rock convergence, without any radio- 
logical consequences. If, however, the cold field with 
intermediate-level radioactive waste takes that place, brine pene- 
trates into the emplacement sites. In the latter case, radionuclides 
are released entailing a dose commitment of 6.10-© Sv/a. In gen- 
eral, it is more favourable, from the point of view of long-term 
safety, to arrange hot fields closer to the central field than cold 
fields. If the dams in the central field of the subsurface structures 
are neglected, in all studied cases radionuclide release was the 
consequence. Dose commitments here were in the range of 


1.10-® Svw/a to 6.10-5 Sv/a, with the high values being observed 
only when the values of dam permeability or the volume of limited 
brine inclusions were unfavourable. (orig/HP) 


23648 (GSF—-13/93) Experiences with source terms for 
LWR fuel in long-term safety analyses of repositories. Brenner, 
J.; Buhmann, D.; Storck, R. GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Braunschweig (Germany). Inst. 
fuer Tieflagerung. Mar 1993. 39p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT KWA5702A. Order Number 
DE94782472. Source: OSTI; NTIS (US Sales Only); INIS. 

Simple underground mine structures are understood to be an ar- 
rangement consisting of an access gallery, a cross-cut level and 
only one site. The site emplacement used was either a disposal 
gallery for Pollux containers or a feed gallery with a borehole for 
moukis. The influence of the source term was studied by varying 
mobilization rates, container service life, and solubility limits of 
relevant radionuclides. A comparison of borehole and gallery em- 
placement in the framework of deterministic calculations showed 
less release quantities and radiation exposure for borehole em- 
placement. Here the processes of flow limited in time and the 
longer lasting mobilization from the fuel matrix had favourable ef- 
fects. The variations of mobilization rates had notable effects on 
the release and resulting dose commitments in the case of ra- 
dionuclides with unlimited solubility, and less considerable effects 
in the case of radionuclides with limited solubility. Therefore, in the 
first place it is necessary to define mobilization rates, and in the 
second place, to define solubility limits. The service life of contain- 
ers has a minor influence only on release and dose commitment 
regarding all radionuclides. (orig.) 


23649 (GSF-32/93) Further development and testing of the 
dry drilling technology to produce deep boreholes for the un- 
derground disposal of heat generating radioactive wastes: 
Report on the period 01.10.1990 - 31.12.1992. Steinberg, S. GSF 
- Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. 1993. 22p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
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02E8070. (GSF-TL-37/93). Order Number DE94782475. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The complex and compact dry drilling equipment EHV 1202, 
patent No. 4127472, in connection with the modified lock drill head 
SBK 602 is a drilling equipment developed for underground use by 
means of which, after eliminating manufacturing defects and carry- 
ing out the necessary retrofitting, directional holes of 600 mm in 
diameter up to a depth of 600 m can be drilled in salt formations 
for different purposes. The equipment is automated to the extent 
that during the drilling only 2 persons (1 toolpusher and 1 assis- 
tant) are required to operate it, and drilling depths of between 15,0 
m and 18,0 m per shift can be reached. The measuring data acqui- 
sition and processing unit could be successfully tested, inspite of 
the short drilling time available, down to a depth of 62,0 m. The ac- 
curate automatic drilling head control, after a hand-operated test 
phase, is possible by expanding the available software without 
hardware retrofitting, so that in future the additionally required 
*steersman’” can be spared. (orig/HP) 


23650 (HW-23477) Heat generation in stored Redox 
wastes. Kane, J.S.; Burns, R.E. Hanford Works, Richland, WA 
(United States). 2 Sep 1952. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94014187. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Fission product activities and heat generated by fission product 
decay as a function of time, in waste solutions obtained by pro- 
cessing uranium irradiated under the present Hanford schedule, 
were calculated. From these data, curves showing expected heat 
evolution in stored Redox Process Wastes, during and following fill- 
ing of the waste tanks, were prepared assuming various modes of 
operating the plant and various production rates. Total heat avail- 
able for evaporation of water from the tanks was also determined. 
Under the most favorable plant operating conditions considered, 
calculated heat available for evaporation will be sufficient to reduce 
the waste volume by a factor of two. Experimental work showed 
that the wastes may be reduced in volume (evaporation) by a fac- 
tor greater than four. Thus, supplemental heat would be required to 
attain the maximum volume reduction. 


23651 (HW-71321) Cesium-137 as an index of the nuclear 
materials content of coating waste. Schneider, R.A. General 
Electric Co., Richiand, WA (United States). Hanford Atomic Prod- 
ucts Operation. 11 Oct 1961. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010487. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

An experimental program was carried out to evaluate the validity 
of using the cesium-137 content of coating waste as an indirect 
measure of the uranium and/or plutonium content. A small number 
of large volume samples and a large number of normal (small vol- 
ume) samples of Redox and Purex coating waste were used for the 
investigations. The distribution of cesium, uranium, and plutonium 
throughout the two-phase system was determined. a comparison of 
uranium by direct assay and uranium by cesium-137 was obtained 
for both Redox and Purex samples. A plant test was carried out to 
determine the extent of cesium migration and the extent to which 
product materials are transferred from the dissolver to underground 
storage in coating waste. Sampling for cesium-137 was found to 
be markedly more consistent than for product materials. In general, 
the cesium-137 content was found to be a more sensitive measure 
of the relative product content of coating waste than the uranium 
content as measured by direct assay. To date al the evidence indi- 
cates that the cesium-137 content of coating waste is a valid 
measure of the product content. However, more “back-up” data 
and a “routine use” evaluation are needed before the method can 
be considered for use as an official accountability method. 


23652 (HW-—83922) 241-SX tank farm waste storage. Han- 
son, G.L. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 3 Sep 1964. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010550. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 
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Salt wastes from the Redox solvent extraction process have 
been routed to the 241-SX tank farm for storage since May 21, 
1954. Tanks in this farm contain wastes from three types of irradi- 
ated uranium processing: (1) low (approximately 250 MWD/T) and 
(2) high (approximately 600 MWD/T) natural uranium; and (3) E- 
metal. It is estimated that approximately 1.6 Kgs of Am-Cm, 17 
Kgs of Np-237, 20 Kgs of Pu and 8 tons of uranium are present in 
the sludges from wastes generated through 4-30-64. A total of 12.1 
Kgs of the 29.1 Kgs of Np-237 estimated has been recovered or is 
present in the Redox Np-237 accumulation cycle as of 4-30-64. 
Because of the potential for unmeasured losses (such as Pu or U 
precipitates) the total plutonium and uranium may exceed the 
quantities stated herein. A breakdown of the estimates by tanks is 
provided. 


23653 (INIS-mf-13907, pp. 130-137) Comparison of 
accelerator-based with reactor-based waste transmutation 
schemes. Sailor, W.C. (Los Alamos National Lab., NM (United 
States)); Beard, C.A.; Venneri, F.; Davidson, J.W. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109- 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
Accelerator-based transmutation of waste systems for the de- 
struction of commercial LWR spent fuel are compared with system 
based on thermal reactors that accomplish the same objectives. 
When the same technology is assumed for the actinide-burning as- 
pect of the two systems, it is seen that the size of the accelerator 
is determined only by the choice of how many of the long-lived fis- 
sion products to burn. If none are transmuted, then the accelerator 
is not necessary. This result is independent of the choice of the 
fluid carrier, and whether the actinides are destroyed in an ATW 
system or in a separate reactor. (authors). 9 refs., 2 tabs., 6 figs. 


23654 (INIS-mf—-13907, pp. 524-525) Radioactive waste 
management in french nuclear civil centers. Lallement, R. 
(CEA, 75 - Paris (France). Commission de Surete des Installations 
Atomiques, Sous-Commission des Masses Critiques). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109-— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. FRANCE/radioactive waste management; 
FRANCE 


23655 (INIS-mf—-13914, pp. 45-48) "FIXBOX” - a new 
technique for the reliable conditioning of plutonium waste so- 
lutions. Bruchertseifer, H. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Sommer, E.; Steinemann, M.; Bart, G. 1994. 96p. In 
Paul Scherrer Institut annual report 1993: Annex IV: PSI nuclear 
energy research progress report 1993. Order Number 
DE94629163. 

"FIXBOX” - A new technique and facility for the conditioning of 
plutonium waste solutions has been developed and brought into 
operation in the Hot-laboratory at PSI, for the solidification of the 
waste from the research programmes. The facility is situated in 
glove-boxes for handling alpha activity and gamma-shiekied for 
conditioning of fission product-containing waste. This report gives a 
brief description of the FIXBOX facility, the procedure and the first 
results of the cementation of plutonium waste solutions. As a result 
of this solidification, the actinide waste is homogeneous and 
strongly bound in the cement. The presence of gluconic acid and 
other complexing agents in the waste solution will not disturb this 
process. (author) figs., tabs., refs. 


23656 


(INIS-mf—13914, pp. 69-74) The role of organics on 
the safety of a radioactive waste repository. Loon, L.R. van 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Hummel, W. 
1994. 96p. In Paul Scherrer Institut annual report 1993: Annex IV: 


PSI nuclear energy research progress report 1993. Order Number 
DE94629163. 
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The potential effect of organics on the release of radionuclides 
from a low level radioactive waste repository is discussed. The de- 
velopment of modelling tools and the experimental procedures at 
PSI are especially highlighted. The ‘philosophy’ is demonstrated 
with some practical applications. (author) figs., tabs., refs. 


23657 (INIS-mf-13918) Proceedings of the second interna- 
tional conference on environmental impact assessment of all 
economical activities. Vol. 3: Waste management and environ- 
mental problems in construction industry. Ministerstvo Zivotniho 
Prostredi, Prague (Czech Republic); Rendel Science and Environ- 
ment (London/Prague), Prague (Czech Republic); Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). Fakulta Elektrotech- 
nicka; Czech Technical Univ., Prague (Czech Republic). Faculty of 
Civil Engineering; Czech Association of Civil Engineers, Prague 
(Czech Republic). Concrete Society; Water Resources Develop- 
ment and Construction, Prague (Czech Republic); Vodni Stavby 
Praha - Water Works and Engineering Construction, Prague30 Apr 
1993. 240p. (in English, Czech). (CONF-9309391-: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). Order Num- 
ber DE94629084. Source: OSTI; NTIS (US Sales Only); INIS. 

Proceedings of the conference consist of 3 volumes: Vol. 1 - 
Environmental Impact Assessment of all Economical Activities in- 
cluding Industry’; Vol. 2 - ’Air Pollution Control and Prevention’; Vol. 
3 - Waste Management and Environmental Problems in Construc- 
tion Industry’. Out of 39 papers contained in Vol. 3, 3 were inputted 
to INIS. They deal with the use of portable radioisotope X-ray fluo- 
rescence analyzers in the determination of building material 
contamination by toxic elements, with underground waste reposito- 
ries and ground water contamination, and the impact of the 
Temelin nuclear power plant on the hydrosphere and other environ- 
mental components. (Z.S.). 


23658 (INIS-mf-13918, pp. 122-128) Underground waste 
repository and ground water contamination. Kazda, |. (Ceske 
Vysoke Uceni Technicke, Prague (Czech Republic). Stavebni 
Fakulta). Ministerstvo Zivotniho Prostredi, Prague (Czech Repub- 
lic); Rendel Science and Environment (London/Prague), Prague 
(Czech Republic); Ceske Vysoke Uceni Technicke, Prague (Czech 
Republic). Fakulta Elektrotechnicka; Czech Technical Univ., Prague 
(Czech Republic). Faculty of Civil Engineering; Czech Association 
of Civil Engineers, Prague (Czech Republic). Concrete Society; 
Water Resources Development and Construction, Prague (Czech 
Republic); Vodni Stavby Praha - Water Works and Engineering 
Construction, Prague30 Apr 1993. (In Czech). (CONF-9309391—: 
2. international conference on environmental impact assessment of 
all economical activities, Prague (Czech Republic), 20-23 Sep 
1993). In Proceedings of the second international conference on 
environmental impact assessment of all economical activities. Vol. 
3: Waste management and environmental problems in construction 
industry. 240p. Order Number DE94629084. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In recent years, a broad consensus has developed that the 
safest solution to the terminal storage of contaminated wastes is 
their disposal in deep geological formations. To assess the waste- 
isolation capacity of a candidate repository, estimates of basic 
hydrologic parameters are needed, such as the rate and direction 
of flow or travel times along groundwater pathways. Numerical 
groundwater flow models play an important role in the evaluation 
process. The analysis will be most useful for sensitivity studies per- 
formed to examine the implications of various design scenarios, 
and for determining the potential effects of uncertainties in key pa- 
rameters. (author) 5 figs., 6 refs. 


23659 (INIS-XN—505) The International Intraval project: to 
study validation of geosphere transport models for perfor- 
mance assessment of nuclear waste disposal. Phase 1, 
summary report. Nuclear Energy Agency, 75 - Paris (France). 
Dec 1993. 135p. Order Number DE94629680. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Intraval is an international project that addresses the validation of 
models of transport of radionuclides through groundwater in the 
geosphere. Such models are used in assessment of the long-term 





safety of nuclear waste disposal systems. The present report sum- 
marises the results for the test cases and presents some additional 
remarks. 


23660 (Juel-2818) Waste partitioning and transmutation as 
@ means towards long-term risk reduction. Merz, E.R. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemis- 
che Technologie. Sep 1993. 26p. Order Number DE94778960. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been an idea for some time to reduce the long-term poten- 
tial hazard of the waste by chemical removal of the actinides as 
well as some long-lived fission products and their subsequent 
transmutation in an intense neutron flux. Transmutation would thus 
shorten the required containment period of radioactive material in a 
repository. It is estimated, that development of such technology 
wouk) take at least 40 years because facilities would be required to 
perform a clean actinide and fission product isolation and to fabri- 
cate the fuel elements that contained the separated nuclides. This 
latter requirements would involve a major expansion of new chemi- 
cal process steps which are not available as yet. Development of 
new equipment to maintain occupational exposures as low as rea- 
sonably achievable and to minimize releases of radioactivity to the 
environment would also be necessary. Partitioning and transmuta- 
tion should be introduced, if at all, as a long-term decision about 
new nuclear power technology as a future energy source. With re- 
gard to this, R and D work dealing with basic questions seems to 
be worthwhile, However, the introduction of partitioning and trans- 
mutation will not eliminate the need for radioactive waste disposal. 
(orig./HP) 


23661 (KFK-5289) The chemistry of vitrification of high 
level liquid waste by means of a ceramic melter: Experiments 
on the lab scale. Kelm, M.; Oser, B,; Pentinghaus, H. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 


Nukleare Entsorgungstechnik. Jan 1994. 314p. Order Number 
DE94778572. Source: OSTI; NTIS (US Sales Only); INIS. 


High level liquid waste (HLLW) simulates were vitrified on the lab 
scale in a liquid fed ceramic melter to study the chemical pro- 
cesses during the vitrification. The process data of 10 vitrification 
campaigns, some of them with a duration of several months, and 
the HLLW glasses were analyzed. In most of the campaigns the in- 
terest was focused on the behaviour of the platinum metals which 
formed separate phases of a Pd-Rh-Te alloy and Ru(Rh)O> in the 
glass melt. Other campaigns were tests for the vitrification of 
MLLW/HLLW mixtures and HLLW solution which did not contain 
ruthenium and tellurium, respectively. The entrainment of the vitrifi- 
cation off-gas with solids, the formation of other separate phases 
and the effect of additives like Si- and C-powder were investigated 
as well as the corrosion of the electrodes and the melter ceramic. 
Within a few hours of operation the platinum metals Ru, Rh and Pd 
formed insoluble particles in the glass melt which did not change 
further size and composition. Coarsening of this mobile suspension 
of platinum metal phases occured in melters with a sloped floor of 
45 in the transition zone wail/floor after some 1000 hours of opera- 
tion. The resulting sediments were immobile and consisted of a 
three dimensional networks of electrically conductive particles. The 
temperature in this sediments exceeded 1200 C; the over all resis- 
tance of the glass melt decreased to about 30%-35% of the starting 
value. No immobile sediments were observed in melters with a 
sloped floor of 60 . The decrease of melter resistance was only 
about 45%. With an addition of 0,7 and 1,2 wt.%, respectively of 
silicon powder the resistance decreased only for 10 to 15%. (orig.) 


23662 (LA-12563-MS) Measured solubilities and specia- 
tions from oversaturation experiments of neptunium, 
plutonium, and americium in UE-25p No. 1 well water from 
the Yucca Mountain region: Milestone report 3329- 
WBS1.2.3.4.1.3.1. Nitsche, H. (Lawrence Berkeley Lab., CA 
(United States)); Roberts, K.; Prussin, T.; Mueller, A.; Becraft, K.; 
Keeney, D.; Carpenter, S.A.; Gatti, R.C. Los Alamos National Lab.., 
NM (United States). Apr 1994. 103p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94008790. Source: OSTI; NTIS; INIS; GPO Dep. 

Solubility and speciation are important in understanding aqueous 
radionuclide transport through the geosphere. They define the 
source term for transport retardation processes such as sorption 
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and colloid formation. Solubility and speciation data are useful in 
verifying the validity of geochemical codes that are a part of predic- 
tive transport models. Results are presented from solubility and 
speciation experiments of 237NpO.*, 23®Pu*+, and 241 Am3+/Nd?* in 
a modified UE-25p No. 1 groundwater (from the Yucca Mountain 
region, Nevada, which is being investigated as a potential high- 
level nuclear waste disposal site) at two different temperatures 
(25° and 60°C) and three pH values (6.0, 7.0, 8.5). The solubility- 
controlling steady-state solids were identified and the speciation 
and/or oxidation states present in the supernatant solutions were 
determined. The neptunium solubility decreased with increasing 
temperature and pH. Plutonium concentrations significantly de- 
creased with increasing temperature at pH 6 and 7. The 
concentration at pH 8.5 hardly decreased at all with increasing tem- 
perature. At both temperatures the concentrations were highest at 
pH 8.5, lowest at pH 7, and in between at pH 6. For the americium/ 
neodymium solutions, the solubility decreased significantly with in- 
creasing temperature and increased somewhat with increasing pH. 


23663 (LA-UR-94-640) inferences of palecenvironment 
from petrographic, chemical and stable-isotope studies of cal 
cretes and fracture calcites. Vaniman, D.T. (Los Alamos National 
Lab., NM (United States)); Whelan, J.F. Los Alamos National Lab., 
NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940553—13: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94007559. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Past research has indicated a genetic connection between cal- 
cite formed in calcretes at the surface of Yucca Mountain, Nevada, 
and calcites deposited in underlying fractures of the unsaturated 
zone. This common genesis suggests that paleoenvironmental in- 
formation, as well as the timing and pathways of past recharge 
episodes, might be obtained from studies of the deposits in both 
the calcretes and the unsaturated fractures. Chemical and isotopic 
modification of calcite-precipitating fluids appears to begin at the 
surface, largely under the influence of plant roots and their decay 
products. Chemical characteristics of the deeper calcites are either 
initiated or largely defined within the first few meters of fluid migra- 
tion into the unsaturated tuffs beneath the calcretes. However, 
petrographic and isotopic data indicate a very unique low-6'5C 
microenvironment that is localized at the upper surfaces of the cal- 
cretes. These surfaces form an interface in the soil horizon where 
infittration may pond above the underlying carbonate “plug.” In or- 
der to decipher the chemistry and petrology of past recharge 
events, it is important to first understand microenvironments such 
as this that contribute to mineral precipitation/dissolution events in 
the pedogenic environment. 


23664 (LA-UR-94-924) Use of the time domain refiectrome- 
try in hydraulic studies of multilayered landfill covers for 
closure of waste landfills at Los Alamos, New Mexico. Nyhan, 
J.W.; Schofield, T.G.; Martin, C.E. Los Alamos National Lab., NM 
(United States). [1994]. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940986-3: Time domain reflectometry in environmental, in- 
frastructure and mining applications symposium, Evanston, IL 
(United States), 6-7 Sep 1994). Order Number DE94009359. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos National Laboratory examined water balance 
relationships for four different landfill cover designs containing hy- 
draulic and capillary engineered barriers. Seepage is being 
evaluated as a function of slope length for each plot, as well as in- 
terflow, runoff, and precipitation, using an automated water flow 
datalogging system that routinely collects hourly data. Soil water 
content within these 16 field plots has been routinely monitored 
four times a day since November 1991 using time domain 
reflectrometry techniques with an automated and multiplexed mea- 
surement system. Volumetric water content is measured with a pair 
of 60-cm-long waveguides at each of 212 locations. One set of 
waveguides was emplaced vertically in four locations in every soil 
layer to determine soil water inventory in each field plot. A second 
set of waveguides was emplaced horizontally in several soil layers 
to provide a more detailed picture of soil water dynamics close to 
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soil layer interfaces. Field data is presented showing pulses of soil 
water moving through the soil and engineered barriers with high 
temporal and spatial resolution. 


23665 (LA-UR-94-1071) Late cenozoic evolution of 
Fortymile Wash: Major change in drainage pattern in the 
Yucca Mountain, Nevada region during late miocene voican- 
ism. Lundstrom, S.C. (Geological Survey, Las Vegas, NV (United 
States)); Warren, R.G. Los Alamos National Lab., NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36 ; Al08-78ET44802. 
(CONF-940553-27: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94009332. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The site characterization of Yucca Mountain, NV as a potential 
high level nuclear waste repository includes study of the surficial 
deposits as a record of the paleoenvironmental history of the 
Yucca Mountain region. An important aspect of this history is an 
understanding of the evolution of paleogeography leading to estab- 
lishment of the present drainage pattern. Establishment of drainage 
basin evolution is needed before geomorphic response to paleocli- 
mate and tectonics can be assessed, because a major change in 
drainage basin geometry can predominantly affect the sedimentary 
record. Because alluvial aquifers are significant to regional hydrol- 
ogy, a major change in surface drainage resulting in buried 
alluvium could have hydrogeologic significance. In this paper, we 
report on geologic evidence for a major modification in surface 
drainage pattern in the Yucca Mountain region, resulting in the 
probable establishment of the Fortymile Wash drainage basin by 
latest Miocene time. 


23666 (LA-UR-94-1312) Risk management tools for the 
project designer. Stuewe, R.B.; Barnes, M.; Brehm, D.; Rosen- 
berg, D.; Jackson, K. Los Alamos National Lab., NM (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9406161- 
2: Safety analysis working group workshop, Albuquerque, NM 
(United States), 8-10 Jun 1994). Order Number DE94011722. 
Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory uses a variety of continuous im- 
provement methods, one of which is known as a Continuous 
Quality Improvement (CQ!) Team. The CQI Teams and their results 
are proving to be effective in improving work processes at Los 
Alamos National Laboratory. The work reported in this paper is 
centered around the application of information systems to improve 
a LANL risk management process. The continuous improvement 
technique as well as its result should have applicability across 
DOE M&O Contractor operations. 


23667 (LA-UR-94-1452) Measurement of the thermal diftu- 
sivity and speed of sound of hydrothermal solutions via the 
laser-induced grating technique. Butenhoff, T.J. Los Alamos 
National Lab., NM (United States). [1994]. 14p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940633-5: 12. symposium on thermophysical properties, 
Boulder, CO (United States), 19-24 Jun 1994). Order Number 
DE94014717. Source: OSTI; NTIS; INIS; GPO Dep. 

Hydrothermal processing is being developed as a method for or- 
ganic destruction for the Hanford Site in Washington. Hydrothermal 
processing refers to the redox reactions of chemical compounds in 
supercritical or near-supercritical aqueous solutions. In order to 
design reactors for the hydrothermal treatment of complicated mix- 
tures found in the Hanford wastes, engineers need to know the 
thermophysical properties of the solutions under hydrothermal con- 
ditions. The author used the laser-induced grating technique to 
measure the thermal diffusivity and speed of sound of hydrother- 
mal solutions. In this non-invasive optical technique, a transient 
grating is produced in the hydrothermal solution by optical absorp- 
tion from two crossed time-coincident nanosecond laser pulses. 
The grating is probed by measuring the diffraction efficiency of a 
third laser beam. The grating relaxes via thermal diffusion, and the 
thermal diffusivity can be determined by measuring the decay of 
the grating diffraction efficiency as a function of the pump-probe 
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delay time. in addition, intense pump pulses produce counterpropa- 
gating acoustic waves that appear as large undulations in the 
transient grating decay spectrum. The speed of sound in the sam- 
ple is simply the grating fringe spacing divided by the undulation 
period. The cell is made from a commercial high pressure fitting 
and is equipped with two diamond windows for optical access. Re- 
sults are presented for dilute dye/water solutions with T = 400 C 
and pressures between 20 and 70 MPa. 


23668 (LA-UR-94-1624) Tokamak transmutation of (nu- 
clear) waste (TTW): Parametric studies. Cheng, E.T. (TSI 
Research, Inc., Solana Beach, CA (United States)); Krakowski, 
R.A.; Peng, Y.K.M. Los Alamos National Lab., NM (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940630—7: 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States), 19-24 Jun 1994). Order Number DE94012891. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive waste generated as part of the commercial-power 
and defense nuclear programs can be either stored or transmuted. 
The latter treatment requires a capital-intensive neutron source and 
is reserved for particularly hazardous and long-lived actinide and 
fission-product waste. A comparative description of fusion-based 
transmutation is made on the basis of rudimentary estimates of er- 
gonic performance and transmutation capacities versus inventories 
for both ultra-low-aspect-ratio (spherical torus, ST) and conver- 
sional (aspect-ratio) tokamak fusion-power-core drivers. The 
parametric systems studies reported herein provides a preamble to 
more-detailed, cost-based systems analyses. 


23669 (LA-UR-94-1908) Nuclear data needs for 
accelerator-driven transmutation systems. Arthur, E.D.; Wilson, 
W.B.; Young, P.G. Los Alamos National Lab., NM (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9405137-6: 
NEA/OECD/NSC specialists meeting on intermediate energy nu- 
clear data (IEND) codes, Paris (France), 30 May - 1 jun 1994). 
Order Number DE94014457. Source: OSTI; NTIS; INIS; GPO Dep. 
The possibilities of several new technologies based on use of in- 
tense, medium-energy proton accelerators are being investigated 
at Los Alamos National Laboratory. The potential new areas 
include destruction of long-lived components of nuclear waste, plu- 
tonium burning, energy production, and production of tritium. The 
design, assessment, and safety analysis of potential facilities in- 
volves the understanding of complex combinations of nuclear 
processes, which in turn places new requirements on nuclear data 
that transcend the traditional needs of the fission and fusion reac- 
tor communities. in this paper an assessment of the nuclear data 
needs for systems currently being considered in the Los Alamos 
Accelerator-Driven Transmutation Technologies program is given. 


23670 (LA-UR-94-2110) Risk assessment of CST-7 pro- 
posed waste treatment and storage facilities Volume |: 
Limited-scope probabilistic risk assessment (PRA) of pro- 
posed CST-7 waste treatment & storage facilities. Volume Il: 
Preliminary hazards analysis of proposed CST-7 waste storage 
& treatment facilities. Sasser, K. Los Alamos National Lab., NM 
(United States). Jun 1994. 416p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94014482. Source: OSTI; NTIS; INIS; GPO Dep. 

In FY 1993, the Los Alamos National Laboratory Waste Manage- 
ment Group [CST-7 (formerly EM-7)] requested the Probabilistic 
Risk and Hazards Analysis Group [TSA-11 (formerly N-6)] to 
conduct a study of the hazards associated with several CST-7 fa- 
cilities. Among these facilities are the Hazardous Waste Treatment 
Facility (HWTF), the HWTF Drum Storage Building (DSB), and the 
Mixed Waste Receiving and Storage Facility (MWRSF), which are 
proposed for construction beginning in 1996. These facilities are 
needed to upgrade the Laboratory's storage capability for haz- 
ardous and mixed wastes and to provide treatment capabilities for 
wastes in cases where offsite treatment is not available or desir- 
able. These facilities will assist Los Alamos in complying with 
federal and state requlations. 





23671 (LLNL-94014101) Federal Facility Compliance Act: 
Conceptual Site Treatment Plan for Lawrence Livermore Ne- 
tional Laboratory, Livermore, California. Lawrence Livermore 
National Lab., CA (United States); USDOE San Francisco Opera- 
tions Office, Oakland, CA (United States). Oct 1993. 362p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014101. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is required by section 3021(b) 
of the Resource Conservation and Recovery Act (RCRA), as 
amended by the Federal Facility Compliance Act (the Act), to pre- 
pare plans describing the development of treatment capacities and 
technologies for treating mixed waste. The Act requires site treat- 
ment plans (STPs or plans) to be developed for each site at which 
DOE generates or stores mixed waste and submitted to the State 
or EPA for approval, approval with modification, or disapproval. 
The Lawrence Livermore National Laboratory (LLNL) Conceptual 
Site Treatment Plan (CSTP) is the preliminary version of the plan 
required by the Act and is being provided to California, the US En- 
vironmental Protection Agency (EPA), and others for review. A list 
of the other DOE sites preparing CSTPs is included in Appendix 
1.1 of this document. Please note that Appendix 1.1 appears as 
Appendix A, pages A-1 and A-2 in this document. 


23672 (NUREG/CR-5919) Repository operational criteria 
comparative analysis. Hageman, J.P. (Southwest Research Inst., 
San Antonio, TX (United States). Center for Nuclear Waste Regula- 
tory Analyses); Chowdhury, A.H. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Waste Management; 
Southwest Research Inst., San Antonio, TX (United States). Center 
for Nuclear Waste Regulatory Analyses. Jun 1994. 56p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). (CNWRA-—92-007). Source: OSTI; NTIS; INIS; GPO. 

The objective of the “Repository Operational Criteria (ROC) Fea- 
sibility Studies” (or ROC task) was to conduct comprehensive and 
integrated analyses of repository design, construction, and opera- 
tions criteria in 10 CFR Part 60 regulations considering the 
interfaces among the components of the regulations and impacts 
of any potential changes to those regulations. The ROC task 
addresses regulatory criteria and uncertainties related to the pre- 
closure aspects of the geologic repository. Those parts of 10 CFR 
Part 60 that require routine guidance or minor changes to the rule 
were addressed in Hageman and Chowdhury, 1992. The ROC task 
shows a possible need for further regulatory clarity, by major 
changes to the rule, related to the design bases and siting of a ge- 
ologic repository operations area and radiological emergency 
planning in order to assure defense-in-depth. The analyses, pre- 
sented in this report, resulted in the development and refinement of 
regulatory concepts and their supporting rationale for recommenda- 
tions for potential major changes to 10 CFR Pan 0 regulations. 


23673 (ORNL/PATS—94-002) Packaging and transportation- 
related occurrence reports - January-March 1994. Welch, M.J.; 
Dickerson, L.S.; Jennings, S.D. Oak Ridge National Lab., TN 
(United States). Jun 1994. 18p. DOE Contract AC05-840R21400. 
Order Number DE94014102. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Lab. (ORNL) Packaging and Trans- 
portation Safety Program (PATS), which is sponsored by the US 
Department of Energy (DOE) Office of Environment, Safety and 
Health Transportation and Packaging Safety Division, EH-332, has 
been charged with the responsibility of retrieving reports and infor- 
mation pertaining to transportation or packaging incidents or 
accidents from the Occurrence Reporting and Processing System 
(ORPS). These selected reports are being analyzed for trends, 
impact on EH-332 policies and concerns, and lessons learned con- 
cerning transportation and packaging safety. This task is designed 
not only to keep EH-332 aware of what is occurring on DOE sites 
and potential transportation and packaging problems that may 
need attention, but also it is intended to allow future dissemination 
of lessons learned to the Operations Offices and subsequently to 
management and operating contractors. This report, which covers 
the first quarter of 1994, includes the weekly tabular reports OR- 
91-1 through OR-94-13, which were submitted to EH-332 for its 
information and use. Thirteen reports containing 43 selected occur- 
rences were transmitted during this quarter. 
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23674 (ORNL/TM—12660) Fluid dynamic demonstrations 
for waste retrieval and treatment. Youngblood, E.L. Jr. (Oak 
Ridge National Lab., TN (United States)); Hylton, T.D.; Berry, J.B.; 
Cummins, R.L.; Ruppel, F.R.; Hanks, R.W. Oak Ridge National 
Lab., TN (United States). Feb 1994. 101p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE94007315. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study was to develop or identify flow corre- 
lations for predicting the flow parameters needed for the design 
and operation of slurry pipeline systems for transporting radioactive 
waste of the type stored in the Hanford single-shell tanks and the 
type stored at the Oak Ridge National Laboratory (ORNL). This 
was done by studying the flow characteristics of simulated waste 
with rheological properties similar to those of the actual waste. 
Chemical simulants with rheological properties similar to those of 
the waste stored in the Hanford single-shell tanks were developed 
by Pacific Northwest Laboratories, and simulated waste with prop- 
erties similar to those of ORNL waste was developed at ORNL for 
use in the tests. Rheological properties and flow characteristics of 
the simulated slurry were studied in a test loop in which the slurry 
was circulated through three pipeline viscometers (constructed of 
1/2-, 3/4-, and 1-in. schedule 40 pipe) at flow rates up to 35 gal/ 
min. Runs were made with ORNL simulated waste at 54 wt % to 
65 wt % total solids and temperatures of 25°C and 55°C. Grinding 
was done prior to one run to study the effect of reduced particle 
size. Runs were made with simulated Hanford single-shell tank 
waste at approximately 43 wt % total solids and at temperatures of 
25°C and 50°C. The rheology of simulated Hanford and ORNL 
waste supernatant liquid was also measured. 


23675 (ORNL/TM-12751) Implications of access hole size 
on tank waste retrieval system design and cost. Babcock, S.M. 
(Oak Ridge National Lab., TN (United States)); Kwon, D.S.; Burks, 
B.L.; Stoughton, R.S.; Evans, M.S. Oak Ridge National Lab., TN 
(United States). May 1994. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94013406. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE Environmental Restoration and Waste Management 
Robotics Technology Development Program has been investigating 
the application of robotics technology to the retrieval of waste from 
single-shell storage tanks for several years. The use of a large, 
“long-reach” manipulator to position and orient a variety of tools 
and other equipment has been recommended. The objective of this 
study is to determine the appropriate access hole size for the tank 
waste retrieval system installation. Previous reports on the impact 
of access hole size on manipulator performance are summarized. 
In addition, the practical limitation for access hole size based on 
structural limitations of the waste storage tanks, the state-of-the-art 
size limitations for the installation of new risers, the radiation safety 
implications of various access hole sizes, and overall system cost 
implications are considered. Basic conclusions include: (1) overall 
cost of remediation will; be dominated by the costs of the balance 
of plant and time required to perform the task rather than the cost 
of manipulator hardware or the cost of installing a riser, (2) the 
most desirable solution from a manipulator controls point of view is 
to make the manipulator as stiff as possible and have as high as 
possible a natural frequency, which implies a large access hole di- 
ameter, (3) beyond some diameter; simple, uniform cross-section 
elements become less advantageous from a weight standpoint and 
alternative structures should be considered, and (4) additional 
shielding and contamination control measures would be required 
for larger holes. Parametric studies summarized in this report con- 
sidered 3,790,000 1 (1,000,000 gal) tanks, while initial applications 
are likely to be for 2,840,000 1 (750,000 gal) tanks. Therefore, the 
calculations should be somewhat conservative, recognizing the lim- 
itations of the specific conditions considered. 


23676 Tritium extraction furnace. Heung, L.K. To Dept. of 
Energy. 1992. Filed date 18 May 1992. U.S. Patent Application 7- 
883,997. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94014896. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention is comprised of apparatus for heating an object 
such as a nuclear target bundle to release and recover hydrogen 
and contain the disposable residue for disposal. The apparatus 
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comprises an inverted furnace, a sleeve/crucible assembly for hold- 
ing and enclosing the bundle, conveying equipment for placing the 
sleeve onto the crucible and loading the bundle into the sleeve/ 
crucible, a lift for raising the enclosed bundle into the furnace, and 
hydrogen recovery equipment including a trap and strippers, all 
housed in a containment having, negative internal pressure. The 
crucible/sleeve assembly has an internal volume that is sufficient to 
enclose and hoki the bundle before heating; the crucible’s internal 
volume is sufficient by itself to hold and enclose the bundle’s vol- 
ume after heating. The crucible can then be covered and disposed 
of, the sleeve, on the other hand, can be reused. 


23677 (PNL-9053) Review and assessment of technolo- 
gies tor the separation of strontium from alkaline and acidic 
media. Orth, R.J.; Kurath, D.E. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1994. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94008667. Source: OSTI; NTIS; INIS; GPO Dep. 

A literature survey has been conducted to identify and evaluate 
methods for the separation of strontium from acidic and alkaline 
media as applied to Hanford tank waste. The most promising 
methods of solvent extraction, precipitation, and ion exchange are 
described. The following criteria were used for evaluating the sepa- 
ration methods: Appreciable strontium removal must be 
demonstrated; Strontium selectivity over bulk components must be 
demonstrated; The method must show promise for evolving into a 
practical and fairly simple process; The process should be safe to 
operate; The method must be robust (i.e., capable of separating 
strontium from various waste types); Secondary waste generation 
must be minimized; and The method must show resistance to radi- 
ation damage. The methods discussed did not necessarily satisfy 
all of the above criteria; thus, key areas requiring further develop- 
ment are also given for each method. Less promising solvent 
extraction, precipitation, and ion exchange methods were also iden- 
tified; areas for potential development are included in this report. 


23676 (PNL-9335) Review of potential subsurface perme- 


able barrier emplacement and monttoring technologies. 
Riggsbee, W.H. (Ebasco Environmental, Richland, WA (United 
States)); Treat, R.L.; Stansfield, H.J.; Schwarz, R.M.; Cantrell, K.J.; 
Phillips, S.J. Pacific Northwest Lab., Richland, WA (United States). 
Feb 1994. 64p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order 
DE94008732. Source: OSTI; NTIS; INIS; GPO Dep. 
This report focuses on subsurface permeable barrier technolo- 
gies potentially applicable to existing waste disposal sites. This 
report describes candidate subsurface permeable barriers, meth- 
ods for emplacing these barriers, and methods used to monitor the 
barrier performance. Two types of subsurface barrier systerns are 
described: those that apply to contamination.in the unsaturated 
zone, and those that apply to groundwater and to mobile contami- 
nation near the groundwater table. These barriers may be 
emplaced either horizontally or vertically depending on waste and 
site characteristics. Materials for creating permeable subsurface 
barriers are emplaced using one of three basic methods: injection, 
in situ mechanical mixing, or excavation-insertion. Injection is the 
emplacement of dissolved reagents or colloidal suspensions into 
the soil at elevated pressures. In situ mechanical mixing is the 
physical blending of the soil and the barrier material underground. 
Excavation-insertion is the removal of a soil volume and adding 
barrier materials to the space created. Major vertical barrier em- 
placement technologies include  trenching-backfilling; slurry 
trenching; and vertical drilling and injection, including boring (earth 
augering), cable tool drilling, rotary drilling, sonic drilling, jetting 
methods, injection-mixing in drilled holes, and deep soil mixing. Ma- 
jor horizontal barrier emplacement technologies include horizontal 
drilling, microtunneling, compaction boring, horizontal emplace- 
ment, longwall mining, hydraulic fracturing, and jetting methods. 


23679 (PNL-9387) Sludge Treatment and Extraction Tech- 
nology Development: Results of FY 1993 studies. Lumetta, 
G.J.; Wagner, M.J.; Barrington, R.J.; Rapko, B.M.; Carlson, C.D. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1994. 
200p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94008235. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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This report describes experimental results from work conducted 
in FY 1993 under the Sludge Treatment and Extraction Technology 
Development Task of the Tank Waste Remediation System 
(TWRS) Pretreatment Technology Development Project at Pacific 
Northwest Laboratory (PNL). Experiments were conducted in the 
following six general areas: (1) sludge washing, (2) sludge leach- 
ing, (8) sludge dissolution, (4) actinide separation by solvent 
extraction and extraction chromatography, (5) Sr separation by sol- 
vent extraction, and (6) extraction of Cs from acidic solution. 


23680 (PNL-9409) Technology development activities sup- 
porting tank waste remediation. Bonner, W.F.; Beeman, G.H. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1994. 
151p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. Order Number DE94013977. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes work being conducted under the 
U.S. Department of Energy's Office of Technology Development 
(EM-50) in support of the Tank Waste Remediation System 
(TWRS) Program. The specific work activities are organized by the 
following categories: safety, characterization, retrieval, barriers, 
pretreatment, low-level waste, and high-level waste. In most cases, 
the activities presented here were identified as supporting tank 
remediation by EM-50 integrated program or integrated demonstra- 
tion lead staff and the selections were further refined by contractor 
staff. Data sheets were prepared from DOE-HQ guidance to the 
field issued in September 1993. Activities were included if a signifi- 
cant portion of the work described provides technology potentially 
needed by TWRS; consequently, not all parts of each description 
necessarily support tank remediation. 


23681 (PNL-9411) Biointrusion test plan for the Perma- 
nent Isoletion Surface Barrier Prototype. Link, S.O.; Cadwell, 
L.L.; Brandt, C.A.; Downs, J.L.; Rossi, R.E.; Gee, G.W. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1994. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011403. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document provides a testing and monitoring plan for the bi- 
ological component of the prototype barrier slated for construction 
at the Hanford Site. The prototype barrier is an aboveground struc- 
ture engineered to demonstrate the basic features of an earthen 
cover system. It is designed to permanently isolate waste from the 
biosphere. The features of the barrier include multiple layers of soil 
and rock materials and a low-permeability asphalt sublayer. The 
surface of the barrier consists of silt loam soil, covered with plants. 
The barrier sides are reinforced with rock or coarse earthen-fill to 
protect against wind and water erosion. The sublayers inhibit plant 
and animal intrusion and percolation of water. A series of tests will 
be conducted on the prototype barrier over the next several years 
to evaluate barrier performance under extreme climatic conditions. 
Plants and animals will play a significant role in the hydrologic and 
water and wind erosion characteristics of the prototype barrier. 
Studies on the biological component of the prototype barrier will in- 
clude work on the initial revegetation of the surface, continued 
monitoring of the developing plant community, rooting depth and 
dispersion in the context of biointrusion potential, the role of plants 
in the hydrology of the surface and toe regions of the barrier, the 
role of plants in stabilizing the surface against water and wind ero- 
sion, and the role of burrowing animals in the hydrology and water 
and wind erosion of the barrier. 


23682 (PNL-9744) DOE mixed waste treatment capacity 
analysis. Ross, W.A.; Wehrman, R.R.; Young, J.R.; Shaver, S.R. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1994. 
99p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94015162. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This initial DOE-wide analysis compares the reported national 
capacity for treatment of mixed wastes with the calculated need for 
treatment capacity based on both a full treatment of mixed low- 
level and transuranic wastes to the Land Disposal Restrictions and 
on treatment of transuranic wastes to the WIPP waste acceptance 
criteria. The status of treatment capacity is reported based on a 
fitty-element matrix of radiation-handling requirements and func- 
tional treatment technology categories. The report defines the 
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classifications for the assessment, describes the models used for 
the calculations, provides results from the analysis, and includes 
appendices of the waste treatment facilities data and the waste 
stream data used in the analysis. 


23683 (PNL-9788) Regional forecasting with global atmo- 
spheric models: Final report. Crowley, T.J. (Applied Research 
Corp., College Station, TX (United States)); Smith, N.R. Pacific 
Northwest Lab., Richland, WA (United States). May 1994. 138p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014218. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the project was to conduct model simulations for 
past and future climate change with respect to the proposed Yucca 
Mtn. repository. The authors report on three main topics, one of 
which is boundary conditions for paleo-hindcast studies. These 
conditions are necessary for the conduction of three to four model 
simulations. The boundary conditions have been prepared for fu- 
ture runs. The second topic is (a) comparing the atmospheric 
general circulation model (GCM) with observations and other 
GCMs; and (b) development of a better precipitation data base for 
the Yucca Mtn. region for comparisons with models. These tasks 
have been completed. The third topic is preliminary assessments 
of future climate change. Energy balance model (EBM) simulations 
suggest that the greenhouse effect will likely dominate climate 
change at Yucca Mtn. for the next 10,000 years. The EBM study 
should improve rational choice of GCM CO. scenarios for future 
climate change. 


23684 (PNL-9814) The Sort on Radioactive Waste Type 
model: A method to sort single-shell tanks into characteristic 
groups. Hill, J.G. (Pacific Northwest Lab., Richland, WA (United 
States)); Simpson, B.C. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1994. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94013958. Source: OSTI; NTIS; INIS; GPO Dep. 

The Sort on Radioactive Waste Type (SORWT) model presents 
a method to categorize Hanford Site single-shell tanks (SSTs) into 
groups of tank expected to exhibit similar chemical and physical 
characteristics based on their major waste types and processing 
histories. This model has identified 29 different waste-type groups 
encompassing 135 of the 149 SSTs and 93% of the total waste 
volume in SSTs. The remaining 14 SSTs and associated wastes 
could not be grouped according to the established criteria and 
were placed in an ungrouped category. This letter report will detail 
the assumptions and methodologies used to develop the SORWT 
model and present the grouping results. In the near future, the va- 
lidity of the predicted groups will be statistically tested using 
analysis of variance of characterization data obtained from recent 
(post-1989) core sampling and analysis activities. In addition, the 
SORWT model will be used to project the nominal waste character- 
istics of entire waste type groups that have some recent 
characterization data available. These subsequent activities will be 
documented along with these initial results in a comprehensive, 
formal PNL report cleared for public release by September 1994. 


23685 (PNL-SA-22987) Environment reconstruction for 
robot navigation. Bohn, S.; Thornton, E. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1994. 12p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940449—11: Society of Photo-Optical In- 
strumentation Engineers conference on intelligent information 
systems, Orlando, FL (United States), 4-8 Apr 1994). Order Num- 
ber DE94012503. Source: OSTI; NTIS; GPO Dep. 

The United State Department of Energy (DOE) is facing a large 
task in characterizing and remediating waste tanks and their con- 
tents. Because of the hazardous materials inside the waste tanks, 
all of the work must be done remotely. The purpose of this paper is 
to show how to reconstruct an enclosed environment from various 
scans of a Laser Range Finder (LRF). The reconstructed environ- 
ment can then be used by a robot for path planning, and by an 
operator to monitor the progress of the waste remediation process. 
Environment reconstruction consists of two tasks: image process- 
ing and laser sculpting. The image processing task focuses first on 
reducing the quantity of low-confidence data and on smoothing 
random fluctuations in the data. Then the processed range data 


must be converted into an XYZ Cartesian coordinate space, a pro- 
cess for which we examined two methods. The first method is a 
geometrical transform of the LRF data. The second uses an artifi- 
cial neural network to transform the data to XYZ coordinates. Once 
an XYZ data set is computed, laser sculpting can be performed. 
Laser sculpting employs a hierarchical tree structure formally called 
an octree. The octree structure allows efficient storage of volumet- 
ric data and the ability to fuse multiple data sets. Our research has 
allowed us to examine the difficulties of fusing multiple LRF scans 
into an octree and to develop algorithms for converting an octree 
Structure into a representation of polygon surfaces. 


23686 (PNL-SA-23790) Finite element modelling of an 
evacuated canister for removal of molten radioactive glass. 
Hatchell, B.K.; Deibler, J.E.; Ketner, G.L. Pacific Northwest Lab., 
Richland, WA (United States). May 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9405186-1: 6. international ANSYS 
conference, Pittsburgh, PA (United States), 2-6 May 1994). Order 
Number DE94014496. Source: OSTI; NTIS; INIS; GPO Dep. 
Pacific Northwest Laboratory (PNL) has prepared a preliminary 
design for the West Valley Demonstration Project evacuated canis- 
ter system. The function of the evacuated canister is to remove 
radioactive molten glass from a hot cell melter cavity during a 
planned melter shutdown. The proposed evacuated canister system 
consists of an L-shaped 4-inch 304L stainless steel (SS) schedule 
40 pipe, sealed at one end with an aluminum plug and attached at 
the other end to a canister. While the canister is being filled, it is 
positioned and held above the melter at approximately 15° from 
horizontal by two turntable-mounted cranes. ANSYS finite element 
analyses were conducted to evaluate the heat transfer from the 
glass to the canister and establish a maximum canister temperature 
for material strength evaluation. Finite element structural analyses 
were conducted to identify areas that required reinforcement for 
high temperature use. Finite element results will be used to locate 
strain gauges at high stress locations during prototype testing. 


23687 (PNL-SA-23820) Vitrification of NORM wastes. 
Chapman, C. Pacific Northwest Lab., Richland, WA (United 
States). May 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-940374— 
3: Environmental issues and solutions in exploration, production, 
and refining, Houston, TX (United States), 2-4 Mar 1994). Order 
Number DE94014412. Source: OSTI; NTIS; INIS; GPO Dep. 
Vitrification of wastes is a relatively new application of none of 
man's oldest manufacturing processes. During the past 25 years it 
has been developed and accepted internationally for immobilizing 
the most highly radioactive wastes from spent nuclear fuel. By the 
year 2005, there will be nine operating high-level radioactive vitrifi- 
cation plants. Many of the technical “lessons learned” from this 
international program can be applied to much less hazardous ma- 
terials such as naturally occurring radioactive material (NORM). 
With the deployment of low capital and operating cost systems, vit- 
rification should become a broadly applied process for treating a 
large variety of wastes. In many situations, the wastes can be 
transformed into marketable products. This paper will present a 
general description of waste vitrification, summarize some of its 
key advantages, provide some test data for a small sample of one 
NORM, and suggest how this process may be applied to NORM. 


23688 (PNL-SA-23972) Vitrification: Destroying and immo- 
bilizing hazardous wastes. Chapman, C.C.; Peters, R.D.; Perez, 
J.M. Pacific Northwest Lab., Richland, WA (United States). Apr 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-9404126-3: Mixed waste 
thermal treatment symposium, Denver, CO (United States), 12-14 
Apr 1994). Order Number DE94013321. Source: OSTI; NTIS; GPO 
Dep. 
Researchers at the US Department of Energy’s Pacific North- 
west Laboratory (PNL) have led the development of vitrification a 
versatile adaptable process that transforms waste solutions, slur- 
ries, moist powder and/or dry solids into a chemically durable glass 
form. The glass form can be safely disposed or used for other pur- 
poses, such as construction material if non-radioactive. The feed 
used in the process can be either combustible or non-combustible. 
Organic compounds are decomposed in the melters’ plenum, while 
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the inorganic residue melts into a molten glass pool. The glass 
produced by this process is a chemically durable material compa- 
rable to natural obsidian. Its properties typically allow it to pass the 
EPA Toxicity (TCLP) test as non-hazardous. To date, no glass pro- 
duced by vitrification has failed the TCLP test. Vitrification is thus 
an ideal method of treating DOE’s mixed waste because of its abil- 
ity to destroy organic compounds and bind toxic or radioactive 
elements. This article provides an overview of the technology. 


23689 (PNL-SA-24393) Proceedings of the Neural Network 
Workshop for the Hanford Community. Keller, P.E. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1994. 10%p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940157—: Neural network 
workshop, Richland, WA (United States), 26 Jan 1994). Order 
Number DE94014567. Source: OSTI; NTIS; GPO Dep. 

These proceedings were generated from a series of presenta- 
tions made at the Neural Network Workshop for the Hanford 
Community. The abstracts and viewgraphs of each presentation 
are reproduced in these proceedings. This workshop was spon- 
sored by the Computing and Information Sciences Department in 
the Molecular Science Research Center (MSRC) at the Pacific 
Northwest Laboratory (PNL). Artificial neural networks constitute a 
new information processing technology that is destined within the 
next few years, to provide the world with a vast array of new. prod- 
ucts. A major reason for this is that artificial neural networks are 
able to provide solutions to a wide variety of complex problems in 
a much simpler fashion than is possible using existing techniques. 
in recognition of these capabilities, many scientists and engineers 
are exploring the potential application of this new technology to 
their fields of study. An artificial neural network (ANN) can be a 
software simulation, an electronic circuit, optical system, or even 
an electro-chemical system designed to emulate some of the 
brain’s rudimentary structure as well as some of the learning pro- 
cesses that are believed to take place in the brain. For a very wide 
range of applications in science, engineering, and information tech- 
nology, ANNs offer a complementary and potentially superior 
approach to that provided by conventional computing and conven- 
tional artificial intelligence. This is because, unlike conventional 
computers, which have to be programmed, ANNs essentially learn 
from experience and can be trained in a straightforward fashion to 
carry out tasks ranging from the simple to the highly complex. 


23690 (RFP-4831) Status of the fluidized bed unit. 
Williams, P.M.; Wade, J.F. EG and G Rocky Flats, Inc., Golden, 
CO (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC34-90RF62349. 
(CONF-9404126-4: Mixed waste thermal treatment symposium, 
Denver, CO (United States), 12-14 Apr 1994). Order Number 
DE94013523. Source: OSTI; NTIS; INIS; GPO Dep. 

Rocky Flats has a serious mixed waste problem. No technology 
or company has a license and available facilities to remedy this 
dilemma. One solution under study is to use a catalytic fluidized 
bed unit to destroy the combustible portion of the mixed waste. 
The fluidized bed thermal treatment program at Rocky Flats is 
building on knowledge gained over twenty years of successful de- 
velopment activity. The FBU has numerous technical advantages 
over other thermal technologies to treat Rocky Flats’ mixed waste, 
the largest being the lower temperature (700°C versus 1000°C) 
which reduces acid corrosion and mechanical failures and obviates 
the need for ceramic lining. Successful demonstrations have taken 
place on bench, pilot, and full-scale tests using radioactive mixed 
wastes. The program is approaching implementation and licensing 
of a production-scale fluidized bed system for the safe treatment of 
mixed waste. The measure for success on this project is the ability 
to work closely with the community to jointly solve problems and 
respond to concerns of mixed waste treatment at Rocky Flats. 


23691 (SAND-93-0808) Results of brine flow testing and 
disassembly of a crushed salt/bentonite block seal at the 
Waste Isolation Pilot Plant. Finley, R.E. (Sandia National Labs., 
Albuquerque, NM (United States)); Jones, R.L. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1994. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94010660. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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The Small-Scale Seal Performance Tests, Series C, a set of in 
situ experiments conducted at the Waste Isolation Pilot Plant, are 
designed to evaluate the performance of various seal materials 
emplaced in large (0.9-m-diameter) boreholes. This report docu- 
ments the results of fluid (brine) flow testing and water and clay 
content analyses performed on one emplaced seal comprised of 
100% salt blocks and 50%/50% crushed salt/bentonite blocks and 
disassembled after nearly three years of brine injection testing. Re- 
sults from the water content analyses of 212 samples taken from 
within this seal show uniform water content throughout the 50%/ 
50% salt/bentonite blocks with saturations about 100%. Clay con- 
tent analyses from the 100% salt endcaps of the seal show a 
background clay content of about 1% by weight uniformly dis- 
tributed, with the exception of samples taken at the base of the 
seal at the borehole wall interface. These samples show clay con- 
tents up to 3% by weight, which suggests some bentonite may 
have migrated under pressure to that interface. Results of the 
brine-flow testing show that the permeability to brine for this seal 
was about 2 to 3 x 10-* darcy (2 to3 x 10-'© m?). 


23692 (SAND-—93-1184) A strategy to seal exploratory 
boreholes in unsaturated tuft: Yucca Mountain Site Characteri- 
zation Project. Fernandez, J.A. (Sandia National Labs., 
Albuquerque, NM (United States)); Case, J.B.; Givens, C.A.; Car- 
ney, B.C. Sandia National Labs., Albuquerque, NM (United States). 
Apr 1994. 522p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94015043. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a strategy for sealing exploratory boreholes 
associated with the Yucca Mountain Site Characterization Project. 
Over 500 existing and proposed boreholes have been considered 
in the development of this strategy, ranging from shallow (penetrat- 
ing into alluvium only) to deep (penetrating into the groundwater 
table). Among the comprehensive list of recommendations are the 
following: Those boreholes within the potential repository boundary 
and penetrating through the potential repository horizon are the 
most significant boreholes from a performance standpoint and 
should be sealed. Shallow boreholes are comparatively insignifi- 
cant and require only nominal sealing. The primary areas in which 
to place seals are away from high-temperature zones at a distance 
from the potential repository horizon in the Paintbrush nonwelded 
tuff and the upper portion of the Topopah Spring Member and in 
the tuffaceous beds of the Calico Hills Unit. Seals should be placed 
prior to waste emplacement. Performance goals for borehole seals 
both above and below the potential repository are proposed. De- 
tailed construction information on the boreholes that could be used 
for future design specifications is provided along with a description 
of the environmental setting, i.e., the geology, hydrology, and the 
in situ and thermal stress states. A borehole classification scheme 
based on the condition of the borehole wail in different tuffaceous 
units is also proposed. In addition, calculations are presented to 
assess the significance of the boreholes acting as preferential 
pathways for the release of radionuclides. Design calculations are 
presented to answer the concerns of when, where, and how to 
seal. As part of the strategy development, available technologies to 
seal exploratory boreholes (including casing removal, borehole wall 
reconditioning, and seal emplacement) are reviewed. 


23693 (SAND—93-1891) JAC2D: A two-dimensional finite 
element computer program for the nonlinear quasistatic re- 
sponse of solids with the conjugate gradient method: Yucca 
Mountain Site Characterization Project. Biffle, J.H.; Blanford, 
M.L. Sandia National Labs., Albuquerque, NM (United States). May 
1994. 128p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94014302. Source: OSTI; NTIS; INIS; GPO Dep. 

JAC2D is a two-dimensional finite element program designed to 
solve quasi-static nonlinear mechanics problems. A set of contin- 
uum equations describes the nonlinear mechanics involving large 
rotation and strain. A nonlinear conjugate gradient method is used 
to solve the equations. The method is implemented in a 
two-dimensional setting with various methods for accelerating con- 
vergence. Sliding interface logic is also implemented. A four-node 
Lagrangian uniform strain element is used with hourglass stiffness 
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to control the zero-energy modes. This report documents the elas- 
tic and isothermal elastic/plastic material model. Other material 
models, documented elsewhere, are also available. The program is 
vectorized for efficient performance on Cray computers. Sample 
problems described are the bending of a thin beam, the rotation of 
a unit cube, and the pressurization and thermal loading of a hollow 
sphere. 


23694 (SAND-93-3992) Using benchmarking to minimize 
common DOE waste streams: Volume 1, Methodology and 
liquid photographic waste. Levin, V. Sandia National Labs., Albu- 
querque, NM (United States). Apr 1994. 126p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94011407. Source: OSTI; NTIS; 
GPO Dep. 

Finding innovative ways to reduce waste streams generated at 
Department of Energy (DOE) sites by 50% by the year 2000 is a 
challenge for DOE's waste minimization efforts. This report exam- 
ines the usefulness of benchmarking as a waste minimization tool, 
specifically regarding common waste streams at DOE sites. A team 
of process experts from a variety of sites, a project leader, and 
benchmarking consultants completed the project with management 
support provided by the Waste Minimization Division EM-352. Us- 
ing a 12-step benchmarking process, the team examined current 
waste minimization processes for liquid photographic waste used at 
their sites and used telephone and written questionnaires to find 
“best-in-class” industrv partners willing to share information about 
their best waste minimization techniques and technologies through 
a site visit. Eastman Kodak Co., and Johnson Space Center/ 
National Aeronautics and Space Administration (NASA) agreed to 
be partners. The site visits yielded strategies for source reduction, 
recycle/recovery of components, regeneration/reuse of solutions, 
and treatment of residuals, as well as best management practices. 
An additional benefit of the work was the opportunity for DOE pro- 
cess experts to network and exchange ideas with their peers at 
similar sites. 


23695 (SAND—93-3992C) Pollution prevention tools: Apply- 
ing Benchmarking to Waste Minimization. Levin, V. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940578-2: Pollution prevention 
conference, Denver, CO (United States), 3-5 May 1994). Order 
Number DE94011031. Source: OSTI; NTIS; GPO Dep. 

Finding innovative ways to reduce waste streams generated at 
Department of Energy (DOE) sites by 50% by the year 2000 is a 
challenge for DOE’s waste minimization efforts. The Benchmarking 
for Waste Minimization project examines the usefulness of bench- 
marking as a waste minimization tool, specifically for 
infrastructure-related, common waste streams at DOE organiza- 
tions. A team of process experts and benchmarking consultants 
from a variety of DOE sites used a 12-step benchmarking process 
to examine the liquid photographic waste stream and identify best- 
in-class industry partners for an information exchange. The site 
visits yielded strategies for source reduction, recycle/recovery of 
components, regeneration/reuse of solutions, treatment of residu- 
als, as well as best management practices. 


23696 (SAND-93-7058) Hydrostatic and shear consolida- 
tion tests with permeability measurements on Waste Isolation 
Pilot Plant crushed salt. Brodsky, N.S. (RE/SPEC, Inc., Rapid 
City, SD (United States)). Sandia National Labs., Albuquerque, NM 
(United States); RE/SPEC, Inc., Rapid City, SD (United States). 
Mar 1994. 227p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94009980. Source: OSTI; NTIS; INIS; GPO Dep. 

Crushed natural rock salt is a primary candidate for use as back- 
fill and barrier material at the Waste Isolation Pilot Plant (WIPP) 
and therefore Sandia National Laboratories (SNL) has been pursu- 
ing a laboratory program designed to quantify its consolidation 
properties and permeability. Variables that influence consolidation 
rate that have been examined include stress state and moisture 
content. The experimental results presented in this report comple- 
ment existing studies and work in progress conducted by SNL. The 
experiments described in this report were designed to (1) measure 


permeabilities of consolidated specimens of crushed salt, (2) deter- 
mine the influence of brine saturation on consolidation under 
hydrostaiic loads, and 3) measure the effects of small applied 
shear stresses on consolidation properties. The laboratory effort 
consisted of 18 individual tests: three permeability tests conducted 
on specimens that had been consolidated at Sandia, six hydro- 
Static consolidation and permeability tests conducted on specimens 
of brine-saturated crushed WIPP salt, and nine shear consolidation 
and permeability tests performed on crushed WIPP salt specimens 
containing 3 percent brine by weight. For hydrostatic consolidation 
tests, pressures ranged from 1.72 MPa to 6.90 MPa. For the shear 
consolidation tests, confining pressures were between 3.45 MPa 
and 6.90 MPa and applied axial stress differences were between 
0.69 and 4.14 MPa. All tests were run under drained conditions at 
25°C. 


23697 (SAND-93-7079) Effect of boundary conditions on 
the strength and deformability of replicas of natural fractures 
in welded tuff: Data analysis. Wibowo, J. (Colorado Univ., 
Boulder, CO (United States). Dept. of Civil, Environmental, and Ar- 
chitectural Engineering); Amadei, B.; Sture, S.; Price, R.H. Sandia 
National Labs., Albuquerque, NM (United States); Colorado Univ., 
Boulder, CO (United States). Dept. of Civil, Environmental, and Ar- 
chitectural Engineering. Apr 1994. 223p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94013363. Source: OSTI; NTIS; INIS; GPO Dep. 

Assessing the shear behavior of intact rock & rock fractures is 
an important issue in the design of a potential nuclear waste 
repository at Yucca Mountain Nevada. Cyclic direct shear experi- 
ments were conducted on replicas of three natural fractures and a 
laboratory-developed tensile fracture of welded tuff. The tests were 
carried out under constant normal loads or constant normal stiff- 
nesses with different initial normal load levels. Each test consisted 
of five cycles of forward and reverse shear motion. Based on the 
results of the shear tests conducted under constant normal load, 
the shear behavior of the joint replicas tested under constant nor- 
mal stiffness was predicted by using the graphical analysis method 
of Saeb (1989), and Amadei and Saeb (1990). Comparison be- 
tween the predictions and the actual constant stiffness direct shear 
experiment results can be found in a report by Wibowo et al. 
(1993b). Results of the constant normal load shear experiments 
are analyzed using several constitutive models proposed in the 
rock mechanics literature for joint shear strength, dilatancy, and 
joint surface damage. It is shown that some of the existing models 
have limitations. New constitutive models are proposed and are in- 
cluded in a mathematical analysis tool that can be used to predict 
joint behavior under various boundary conditions. 


23698 (SAND-94-0087C) Effect of fractures on repository 
dryout. Eaton, R.R. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
94055364: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94014184. Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations of water flow through Yucca Mountain show signifi- 
cant dryout and water perching in the vicinity of the proposed 
nuclear waste repository. These calculations also show that the ex- 
tent of the dryout and perched water zones is a strong function of 
the material characteristics which are used to represent the 
fracture zones. The results show that for 100 um fracture case ap- 
preciable dryout and perched regions exist. When 1 um fractures 
are used no dryout or perched regions are calculated. 


23699 (SAND-94-0155C) Development of stochastic ind 
cator models of lithology, Yucca Mountain, Nevada. Rautman, 
C.A. (Sandia National Labs., Albuquerque, NM (United States)); 
Robey, T.H. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940553— 
66: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94014177. Source: OSTI; NTIS; INIS; GPO Dep. 
Indicator geostatistical techniques have been used to produce a 
number of fully three-dimensional stochastic simulations of large- 
scale lithologic categories at the Yucca Mountain site. Each 
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realization reproduces the available drill hole data used to condition 
the simulation. Information is propagated away from each point of 
observation in accordance with a mathematical model of spatial 
continuity inferred through soft data taken from published geologic 
cross sections. Variations among the simulated models collectively 
represent uncertainty in the lithology at unsampled locations. 
These stochastic models succeed in capturing many major features 
of welded-nonwekded lithologic framework of Yucca Mountain. 
However, contacts between welded and nonwelded rock types for 
individual simulations appear more complex than suggested by 
field observation, and a number of probable numerical artifacts ex- 
ist in these models. Many of the apparent discrepancies between 
the simulated models and the general geology of Yucca Mountain 
represent characterization uncertainty, and can be traced to the 
sparse site data used to condition the simulations. Several vertical 
stratigraphic columns have been extracted from the three- 
dimensional stochastic models for use in simplified total-system 
performance assessment exercises. Simple, manual adjustments 
are required to eliminate the more obvious simulation artifacts and 
to impose a secondary set of deterministic geologic features on the 
overall stratigraphic framework provided by the indictor models. 


23700 (SAND-94-0261C) Analyses of releases due to 
drilling at the potential Yucca Mountain repository. Barnard, 
R.W. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940553—28: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94009282. Source: OSTI; NTIS; INIS; GPO Dep. 

Radionuclide releases due to drilling into the potential Yucca 
Mountain nuclear-waste repository have been evaluated as part of 
a recent total-system performance assessment. The probability that 
a drilling event intersects a waste package is a function of the 
sizes of the drill bit and the waste package, and the density of 
placement of the containers in the repository. The magnitude of the 
releases is modeled as a random function that also depends on 
the amount of decay the radionuclides have undergone. Four 
cases have been analyzed, representing the combinations of two 
waste-package designs (small-capacity, thin-wall, vertically em- 
placed; and large-capacity, thick-wall, horizontally emplaced) and 
two repository layouts (lower thermal power dissipation, low waste- 
package placement density; and higher thermal power dissipation, 
high waste-package placement density). The results show a fairly 
pronounced dependence on waste-package design and slight de- 
pendence on repository layout. Given the assumptions in the 
model, releases from the larger containers are 4-5 times greater 
than from the smaller packages. 


23701 


(SAND-94-0306C) Relation between static and dy- 
namic rock properties in welded and nonwelded tuff. Price, 
R.H. (Sandia National Labs., Albuquerque, NM (United States)); 
Boyd, P.J.; Noel, J.S.; Martin, R.J. Ill. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940642-6: 1. North American rock mechanics symposium, 


Austin, TX (United States), 1-3 Jun 1994). Order Number 
DE94014176. Source: OSTI; NTIS; INIS; GPO Dep. 

An integral part of the licensing procedure for the potential 
nuclear waste repository at Yucca Mountain, Nevada involves ac- 
curate prediction of the in situ rheology for design and construction 
of the facility and emplacement of the canisters containing radioac- 
tive waste. The data required as input to successful thermal and 
mechanical models of the behavior of the repository and surround- 
ing lithologies include bulk density, grain density, porosity, 
compressional and shear wave velocities, elastic moduli, and 
compressional and tensile strengths. In this study a suite of experi- 
ments was performed on cores recovered from the USW-NRG-6 
borehole drilled to support the Exploratory Studies Facility (ESF) at 
Yucca Mountain. USW-NRG-6 was drilled to a depth of 1100 feet 
through four thermal/mechanical units of Paintbrush tuff. A large 
data set has been collected on specimens recovered from borehole 
USW-NRG-6. Analysis of the results of these experiments showed 
that there is a correlation between fracture strength, Young’s mod- 
ulus, compressional! wave velocity and porosity. Additional scaling 
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laws relating; static Young's modulus and compressional wave ve- 
locity; and fracture strength and compressional wave velocity are 
promising. Since there are no other distinct differences in material 
properties, the scatter that is present at each fixed porosity sug- 
gests that the differences in the observed property can be related 
to the pore structure of the specimen. Image analysis of CT scans 
performed on each test specimen are currently underway to seek 
additional empirical relations to aid in refining the correlations be- 
tween static and dynamic properties of tuff. 


23702 (SAND-94-0326C) Scaling behavior of gas perme- 
ability measurements in voicanic tuffs. Tidwell, V.C. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940553—65: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94014178. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the critical issues facing the Yucca Mountain site charac- 
terization and performance assessment programs is the manner in 
which property scaling is addressed. Property scaling becomes an 
issue whenever heterogeneous media properties are measured at 
one scale but applied at another. A research program has been 
established to challenge current understanding of property scaling 
with the aim of developing and testing models that describe scaling 
behavior in a quantitative manner. Scaling of constitutive rock prop- 
erties is investigated through physical experimentation involving the 
collection of suites of gas-permeability data measured over a range 
of discrete scales. The approach is to systematically isolate those 
factors believed to influence property scaling and investigate their 
relative contributions to overall scaling behavior. Two blocks of tuff, 
each exhibiting differing heterogeneity structure, have recently 
been examined. Results of the investigation show very different 
scaling behavior, as exhibited by changes in the distribution func- 
tions and variograms, for the two tuff samples. Even for the 
relatively narrow range of measurement scales employed signifi- 
cant changes in the distribution functions, variograms, and 
summary statistics occurred. Because such data descriptors will 
likely play an important role in calculating effective media proper- 
ties, these results demonstrate both the need to understand and 
accurately model scaling behavior. 


23703 (SAND-94-0343C) Thermal and seismic impacts on 
the North Ramp at Yucca Mountain. Lin, M. (Agapito (J.F.T.) and 
Associates, Inc., Grand Junction, CO (United States)); Hardy, M.P.; 
Jung, J. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940553—41: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94010389. Source: OSTI; NTIS; INIS; GPO Dep. 

The impacts of thermal and seismic loads on the stability of the 
Exploratory Studies Facility North Ramp at Yucca Mountain were 
assessed using both empirical and analytical approaches. This pa- 
per presents the methods and results of the analyses. Thermal 
loads were first calculated using the computer code STRES3D. 
This code calculates the conductive heat transfer through a semi- 
infinite elastic, isotropic, homogeneous solid and the rafts 
thermally-induced stresses. The calculated thermal loads, com- 
bined with simulated earthquake motion, were then modeled using 
UDEC and DYNASD, numerical codes with dynamic simulation ca- 
pabilities. The thermai- and seismic-induced yield zones were 
post-processed and presented for assessment of damage. Uncou- 
pled bolt stress analysis was also conducted to evaluate the 
seismic impact on the ground support components. 


23704 (SAND-94-0351C) Some results from the second i- 
eration of total-system performance assessment for Yucca 
Mountain. Wilson, M.L. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940553-—45: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94010380. Source: OSTI; NTIS; INIS; GPO Dep. 





The second preliminary total-system performance assessment 
for the potential radioactive-waste-repository site at Yucca Moun- 
tain has recently been completed. This paper summarizes results 
for nominal aqueous and gaseous releases using the composite- 
porosity flow model. The results are found to be sensitive to the 
type of unsaturated-zone flow, to percolation flux and climate 
change, to saturated-zone dilution, to container-wetting processes 
and container-corrosion processes, to fuel-matrix alteration rate 
and radionuclide solubilities (especially for °57Np), and to bulk per- 
meability and retardation of gaseous '*C. These are areas that 
should be given priority in the site-characterization program. Spe- 
cific recommendations are given in the full report of the study. 


23705 (SAND-94-0414C) An updated fraciure-flow model 
for total-system performance assessment of Yucca Mountain. 
Gauthier, J.H. (Spectra Research Inst., Albuquerque, NM (United 
States)). Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940553-68: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94014179. Source: OSTI; NTIS; INIS; GPO Dep. 

Improvements have been made to the fracture-flow model being 
used in the total-system performance assessment of a potential 
high-level radioactive waste repository at Yucca Mountain, Nevada. 
The “weeps model” now includes (1) weeps of varied sizes, (2) 
flow-pattern fluctuations caused by climate change, and (3) flow- 
pattern perturbations caused by repository heat generation. 
Comparison with the original weeps model indicates that allowing 
weeps of varied sizes substantially reduces the number of weeps 
and the number of containers contacted by weeps. However, flow- 
pattern perturbations caused by either climate change or repository 
heat generation greatly increases the number of containers con- 
tacted by weeps. In preliminary total-system calculations, using a 
phenomenological container-failure and radionuclide-release model, 
the weeps model predicts that radionuclide releases from a high- 
level radioactive waste repository at Yucca Mountain will be below 
the EPA standard specified in 40 CFR 191, but that the maximum 
radiation dose to an individual could be significant. Specific data 
from the site are required to determine the validity of the weep-flow 
mechanism and to better determine the parameters to which the 
dose calculation is sensitive. 


23706 (SAND-94-0696C) Cradle-to-Grave Tracking and 
process and modeling using GIS techniques. Kjeldgaard, E.A. 
(Sandia National Labs., Albuquerque, NM (United States)); Horak, 
K.; Hollingsworth, M. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940859-7: 5. international symposium on _ robotics and 
manufacturing, Maui, HI (United States), 14-18 Aug 1994). Order 
Number DE94008945. Source: OSTI; NTIS; GPO Dep. 

A Cradle-to-Grave Tracking and Information System (CGTIS) is 
being developed as an integral part of the Sandia National Labora- 
tories’ pollution prevention program. The system will interface with 
safety, health, and risk management systems. The CGTIS is de- 
signed in a modular fashion to take advantage of systems currently 
in place at SNL, and to enhance transfer of the technology to other 
facilities. The system will be composed initially of three major data- 
base modules (chemical tracking, process information, and waste 
tracking). The chemical waste tracking module is operational now; 
the process information module is currently under development (in 
conjunction with our pollution prevention opportunity assessment 
program) and should be operational in 1994. Tracking of radioac- 
tive waste will be linked to the chemical waste tracking system to 
provide an integrated chemical/rad waste module. Geographic in- 
formation system technology, commercially available for personal 
computers, is being added to the CGTIS to enhance its capabilities 
and to bring a new level of access to and analysis of the data re- 
siding in the CGTIS. 


23707 (SAND-94-0750C) SEAMIST™ in-situ instrumente- 
tion and vapor sampling system applications in the Sandia 
Mixed Waste Landfill Integrated Demonstration Program. 
Lowry, W.E. (Science and Engineering Associates, Inc., Santa Fe, 
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NM (United States)); Dunn, S.D.; Cremer, S.C.; Williams, C. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931095-82: Department of En- 
ergy environmental remediation conference, Augusta, GA (United 
States), 24-28 Oct 1993). Order Number DE94008869. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SEAMIST™ inverting membrane deployment system has 
been used successfully at the Mixed Waste Landfill Integrated 
Demonstration (MWLID) for multipoint vapor sampling/pressure 
measurement/permeability measurement/sensor integration demon- 
Strations and borehole lining. Several instruments were deployed 
inside the SEAMIST™ lined boreholes to detect metals, radionu- 
clides, moisture, and geologic variations. The liner protected the 
instruments from contamination, maintained support of the uncased 
borehole wall, and sealed the total borehole from air circulation. 
The current activities have included the installation of three multi- 
point vapor sampling systems and sensor integration systems in 
100-foot-deep vertical boreholes. A long term pressure monitoring 
program has recorded barometric pressure effects at depth with 
relatively high spatial resolution. The SEAMIST™ system has been 
integrated with a variety of hydrologic and chemical sensors for in- 
situ measurements, demonstrating its versatility as an instrument 
deployment system which allows easy emplacement and removal. 
Standard SEAMIST™ vapor sampling systems were also integrated 
with state-of-the-art VOC analysis technologies (automated GC, UV 
laser fluorometer). The results and status of these demonstration 
tests are presented. 


23708 (SAND-—94-0876C) Sealing of boreholes using natu- 
ral, compatible materiais: Granular salt. Finley, R.E. (Sandia 
National Labs., Albuquerque, NM (United States)); Zeuch, D.H.; 
Stormont, J.C.; Daemen, J.J.K. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940892—1: Euro rock ‘94, Delph (Netherlands), 9 Aug 
1994). Order Number DE94012065. Source: OSTi; NTIS; INIS; 
GPO Dep. 

Granular salt can be used to construct high performance perma- 
nent seals in boreholes which penetrate rock salt formations. 
These seals are described as seal systems comprised of the host 
rock, the seal material, and the seal rock interface. The 
performance of these seal systems is defined by the complex inter- 
actions between these seal system components through time. The 
interactions are largely driven by the creep of the host formation 
applying boundary stress on the seal forcing host rock permeability 
with time. The immediate permeability of these seals is dependent 
on the emplaced density. Laboratory test results suggest that care- 
ful emplacement techniques could results in immediate seal system 
permeability on the order of 10—-1© m? to 10-18 m? (10-4 darcy to 
10-®). The visco-plastic behavior of the host rock coupled with the 
granular salts ability to “heal” or consolidate make granular salt an 
ideal sealing material for boreholes whose permanent sealing is re- 
quired. 


23709 (SAND-94-1657C) An overview of the Mixed Waste 
Landfill integrated Demonstration. Williams, C.V.; Burford, T.D.; 
Betsill, J.D. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940815— 
49: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94014248. Source: OSTI; NTIS; INIS; GPO Dep. 

The Mixed Waste Landfill Integrated Demonstration (MWLID) fo- 
cuses on “in-situ” characterization, monitoring, remediation, and 
containment of landfills in and environments that contain hazardous 
and mixed waste. The MWLID mission is to assess, demonstrate, 
and transfer technologies and systems that lead to faster, better, 
cheaper, and safer cleanup. Most important, the demonstrated 
technologies will be evaluated against the baseline of conventional 
technologies. Key goals of the MWLID are routine use of these 
technologies by Environmental Restoration Groups throughout the 
DOE complex and commercialization of these technologies to the 
private sector. The MWLID is demonstrating technologies at haz- 
ardous waste landfills located at Sandia National Laboratories and 
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on Kirtland Air Force Base. These landfills have been selected be- 
cause they are representative of many sites throughout the 
Southwest and in other and climates. 


23710 (SAND-94-1667) Recommended strategy for the dis- 
posal of remote-handied transuranic waste. Bild, R.W. (Sandia 
National Lab., Albuquerque, NM (United States). Program Integra- 
tion Dept.). Sandia National Labs., Albuquerque, NM (United 
States). Jul 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94015040. Source: OSTI; NTIS; INIS; GPO Dep. 

The current baseline plan for RH TRU (remote-handied 
transuranic) waste disposal is to package the waste in special can- 
isters for emplacement in the walls of the waste disposal rooms at 
the Waste Isolation Pilot Plant (WIPP). The RH waste must be em- 
placed before the disposal rooms are filled by contact-handled 
waste. Issues which must be resolved for this plan to be success- 
ful include: (1) construction of RH waste preparation and 
packaging facilities at large-quantity sites; (2) finding methods to 
get small-quantity site RH waste packaged and certified for dis- 
posal; (3) developing transportation systems and characterization 
facilities for RH TRU waste; (4) meeting lag storage needs; and (5) 
gaining public acceptance for the RH TRU waste program. Failure 
to resolve these issues in time to permit disposal according to the 
WIPP baseline plan will force either modification to the plan, or dis- 
posal or long-term storage of RH TRU waste at non-WIPP sites. 
The recommended strategy is to recognize, and take the needed 
actions to resolve, the open issues preventing disposal of RH TRU 
waste at WIPP on schedule. It is also recommended that the base- 
line plan be upgraded by adopting enhancements such as revised 
canister emplacement strategies and a more flexible waste trans- 
port system. 


23711 (SKB-TR-93-22) Carbon transformations in deep 
granitic groundwater by attached bacterial populations charac- 
terized with 16S-rRNA gene sequencing technique and 
scanning electron microscopy. Ekendahl, S. (Gothenburg Univ. 
(Sweden). Dept. of General and Marine Microbiology); Arlinger, J.; 
Staahl, F.; Pedersen, K. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Oct 1993. 61p. Order Number 
DE94630974. Source: OSTI; NTIS; INIS. 

This report presents molecular characterization of attached bac- 
terial populations growing in slowly flowing (1-3 mm s~") artesian 
groundwater from deep crystalline bed-rock of the Stripa research 
mine, south central Sweden. The assimilation rate of CO. and lac- 
tate, and the lactate respiration rates were also determined. The 
bacteria studied grew in anoxic, high pH, 9-10, and low redox arte- 
sian groundwater flowing up through tubings from two levels of a 
borehole designated V2, 812-820 m and 970-1240 m below 
ground. The major groups of bacteria were found. Signature bases 
placed them in the appropriate systematic groups. All belonged to 
the Proteobacterial groups beta and gamma. One group was found 
only at the 812-820 m level, where it constituted 63% of the 
sequenced clones, whereas the second group existed almost ex- 
clusively and constituted 85% of the sequenced clones at the 
970-1240 m level. The third group was equally distributed between 
the levels. A few other bacteria were also found. None of the 16S- 
rRNA genes from the dominating bacteria resembled any of the 
other by more than 90% similarity, and none of them resembled 
anything in the database by more than 96%. Temperature did not 
seem to have any effect on species composition at the deeper 
level. SEM images showed rods appearing in microcolonies. The 
difference in population diversity between the two levels studied 
presumably reflect the different environments. The earlier proposed 
presence of sulphate reducing bacteria could not be confirmed. 


23712 (SKB-TR-93-30) Core drilling by reverse flushing - a 
new drilling concept for small diameter boreholes. Ljunggren, 
C. (Vattenfall Hydropower AB (Sweden)). Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Dec 1993. 47p. 
Order Number DE94630976. Source: OSTI; NTIS; INIS. 

In order to minimise the contamination of the groundwater and 
the preexisting fractures during drilling, SKBs first step in early 
1980’s was to use specific water wells to provide the water supply 
for the drilling operation. The next step toward cleaner boreholes 


64 ERA Vol. 19, No. 9 


was taken as the technique of telescope-type core drilling was in- 
troduced. The present report describes the latest improvement 
toward cleaner boreholes; the development of a core drilling tech- 
nique using reverse flushing in small diameter boreholes. Reverse 
flushing is based on the principle of only using formation water, 
which flows into the borehole, as media to cool off the drill bit and 
transport the drill cuttings to the surface. The construction of the 
equipment is described, as well as performance results from a pilot 
drilling test. Furthermore, factors affecting the reverse flush drilling 
is discussed. It is concluded that reverse flushing works satisfac- 
tory, even under circumstances of only moderate water inflows to 
the borehole. For good drilling performance, comparable with con- 
ventional core drilling, it is required that the borehole penetrates 
water-bearing zones/fractures every 50-70 m. Due to initial pres- 
sure losses in the equipment system for reverse flushing, the 
technique is not recommended at depths less than 100 m. 


23713 (SKB-TR-93-31) A preliminary assessment of gas 
migration from the copper/steel canister. Wikramaratna, R.S. 
(AEA Technology, Consultancy Service, Winfrith (United Kingdom)); 
Goodfield, M.; Rodwell, W.R.; Nash, P.J.; Agg, P.J. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Nov 
1993. 63p. Order Number DE94630977. Source: OSTI; NTIS; INIS. 

A preliminary assessment has been carried out of the conse- 
quences of hydrogen gas generation in the copper/steel canister, a 
new concept that is being considered by SKB, Sweden, for the en- 
capsulation of spent fuel for geological disposal. The principal aims 
of the study were as follows: a. to determine the mechanisms by 
which gas generated by anaerobic corrosion will migrate from a 
canister; b. to identify the possible consequences of gas genera- 
tion, for example overpressurization of the canisters and effects on 
water movement; c. to carry out studies to assess the magnitudes 
of the consequences of gas generation and the way in which they 
are influenced by the mechanisms and ease of gas migration; d. to 
determine the likely fate of the gas produced in the repository; for 
example whether the gas will eventually be dissolved in the 
groundwater as it moves away from the canister or whether it will 
collect as free gas in the tunnel or elsewhere; e. to identify the 
potential benefits of using computer modelling techniques for esti- 
mating hydrogen generation rates within disposal canisters during 
the post-emplacement period. 


23714 (SR/CNEAF-94-01) Spent nuclear fuel discharges 
from US reactors 1992. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 5 May 1994. 236p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94011195. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report provides current statistical data on every fuel assem- 
bly irradiated in commercial nuclear reactors operating in the 
United States. It also provides data on the current inventories and 
storage capacities of those reactors to a wide audience, including 
Congress, Federal and State agencies, the nuclear and electric in- 
dustries and the general public. It uses data from the mandatory, 
“Nuclear Fuel Data” survey, Form RW-859 for 1992 and historical 
data collected by the Energy Information Administration (EIA) on 
previous Form RW-859 surveys. The report was prepared by the 
EIA under a Memorandum of Understanding with the Office of 
Civilian Radioactive Waste Management. 


23715 (SRT-CMA-940016) Technical review of WSRC-TR- 
93-614 criticality safety evaluation for disassembly basin sand 
filter. Reed, R.L. Westinghouse Savannah River Co., Aiken, SC 
(United States). 27 Apr 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94014869. Source: OSTI; NTIS; INIS; GPO Dep. 

The study documented in WSRC-TR-93-614 performed an evalu- 
ation of the criticality potential associated with the Disassembly 
Basin Sand Filter for K and L Areas. The document reviewed in- 
corporated results of calculations documented in the engineering 
calculation N-CLC-K-00151. Analyses of the contents of disassem- 
bly basin sludge has indicated that the sludge contains fissile 
material in excess of subcritical mass limits as specified in ANSI/ 
ANS standards. Previous studies had determined that the fissile 
material can not collect into a critical configuration in the basin. 
Since the sand filter is intended to remove suspended particles 





from the basin water and could serve as a mechanism to collect 
the fissile material into a critical configuration, the study examined 
conditions under which criticality could occur in the sand filter. The 
study shows that criticality is not considered possible in the sand 
fitter. This review emphasized the technical accuracy and presenta- 
tion of the evaluation. The evaluation was also examined for the 
elements required for NCSEs. The review was performed in accor- 
dance with the NRTSC technical review requirements and 
procedures and the E7 Manual technical review requirements. The 
technical review (per the E7 manual) of the engineering calculation 
(N-CLC-K-0 1 5 1) was previously performed by this reviewer. 


23716 (UCRL-21215-94) Waste Minimization and Pollution 
Prevention Awareness Plan. Lawrence Livermore National Lab., 
CA (United States). Apr 1994. 171p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94014221. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to document Lawrence Livermore 
National Laboratory (LLNL) projections for present and future 
waste minimization and pollution prevention. The plan specifies 
those activities and methods that are or will be used to reduce the 
quantity and toxicity of wastes generated at the site. It is intended 
to satisfy Department of Energy (DOE) requirements. This Plan 
provides an overview of projected activities from FY 1994 through 
FY 1999. The plans are broken into site-wide and problem-specific 
activities. All directorates at LLNL have had an opportunity to con- 
tribute input, to estimate budget, and to review the plan. In addition 
to the above, this plan records LLNL’s goals for pollution preven- 
tion, regulatory drivers for those activities, assumptions on which 
the cost estimates are based, analyses of the strengths of the pro- 
jects, and the barriers to increasing pollution prevention activities. 


23717 (UCRL-ID—110052) Closure report for underground 


storage tank 161-R1U1 and its associated underground piping. 
Mallon, B.J.; Blake, R.G. Lawrence Livermore National Lab., CA 
(United States). May 1994. 298p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94014943. Source: OSTI; NTIS; INIS; GPO Dep. 

Underground storage tank (UST) 161-31 R at the Lawrence Liv- 
ermore National Laboratory (LLNL) was registered with the State 
Water Resources Control Board on June 27, 1984. UST 161-31R 
was subsequently renamed UST 161-R1U1 (Fig. A-1, Appendix A). 
UST 161-R1U1 was installed in 1976, and had a capacity of 383 
gallons. This tank system consisted of a fiberglass reinforced 
plastic tank, approximately 320 feet of polyvinyl chloride (PVC) un- 
derground piping from Building 161, and approximately 40 feet of 
PVC underground piping from Building 160. The underground pip- 
ing connected laboratory drains and sinks inside Buildings 160 and 
161 to UST 161-R1U1. The wastewater collected in UST 161- 
RiU1, contained organic solvents, metals, inorganic acids, and 
radionuclides, most of which was produced within Building 161. On 
June 28, 1989, the UST 161-R1U1 piping system.around the 
perimeter of Building 161 failed a precision test performed by Gary 
Peters Enterprises (Appendix B). The 161-R1U1 tank system was 
removed from service after the precision test. In July 1989, addi- 
tional hydrostatic tests and helium leak detection tests were 
performed (Appendix B) to determine the locations of the piping 
failures in the Buikding 161 piping system. The locations of the pip- 
ing system failures are shown in Figure A-2 (Appendix A). On July 
11, 1989, LLNL submitted an Unauthorized Release Report to 
Alameda County Department of Environmental Health (ACDEH), 
Appendix C. 


23718 (UCRL-ID—111766) Closure report for underground 
storage tanks 321-11U1, 321-11U2, and 321-11U3 and associated 
underground piping. Malion, B.J.; Blake, R.G. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 188p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014352. Source: 
OSTI; NTIS; GPO Dep. 

Underground storage tanks (USTs) 321-IIUI, 321-IlU2, and 321- 
U3, located in the Building 321 area at Lawrence Livermore 
National Laboratory (LLNL) (Fig. A-1 and A-2, Appendix A), were 
registered with the State Water Resources Control Board as USTs 
321A-11X,321A-12X,and 321A-13X and were subsequently re- 
named. This tank system consisted of three polyvinyl chloride 
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(PVC) lined concrete sumps and approximately 400 ft of under- 
ground 4 in. PVC piping (Fig. A-2, Appendix A). Sumps 321-IIUl 
and 321-lIU3 each had a capacity of 3,000 gal, and tank 321-IIU2 
had a capacity of 3,700 gal. These sumps were constructed in 
1974 and were used to receive waste rinsewater containing acids, 
metals, and possibly some organic solvents from the plating shop 
operations at Building 322. Sump 321-IIU3 received the rinsewater 
from Building 322. Sump 321-11U2 received the acidic backwash, 
and sump 321-lIUI received the caustic backwash from the ion- 
exchange columns. The sumps remained in service until January 
1986. In 1988, the sumps were cleaned and decontaminated in 
preparation for closure. 


23719 (UCRL-JC—114686-Rev.1) Technical changes that 
would contribute to success in the civilian radioactive waste 
management program: Revision 1. Ramspott, L.D. Lawrence 
Livermore National Lab., CA (United States). 1 Oct 1993. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309295-3-Rev.1: Nuclear as a 
large-scale global option conference, Oak Ridge, TN (United 
States), 28-30 Sep 1993). Order Number DE94014059. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper briefly reviews the history of the United States pro- 
gram for high-level waste disposal. It then describes the current 
DOE strategy for licensing and safety for a repository at Yucca 
Mountain, Nevada. Changes that have occurred since the origin of 
the program and since publication of the Site Characterization Plan 
are reviewed. These include changes in external circumstances, 
changes in technology and new understanding of Yucca Mountain. 
An alternative approach is then described, based on four key con- 
cepts: a simple safety case, reversibility, demonstrability, and 
decompling operation of a repository from the operation of reac- 
tors. 


23720 (UCRL-JC—115355) Comparison of uranium dissolu- 
tion rates from spent fuel and uranium dioxide. Steward, S.A. 
(Lawrence Livermore National Lab., CA (United States)); Gray, 
W.J. Lawrence Livermore National Lab., CA (United States); Pa- 
cific Northwest Lab., Richland, WA (United States). Jan 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ; AC06-76RL01830. (CONF-940553~72: 
International high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94014751. Source: OSTI; NTIS; INIS; GPO Dep. 

Two similar sets of dissolution experiments, resulting from a sta- 
tistical experimental design were performed in order to examine 
systematically the effects of temperature (25—75°C), dissolved oxy- 
gen (0.002-0.2 atm overpressure), pH (8-10) and carbonate 
concentrations (2-200 x 10-* molar) on aqueous dissolution of 
UOz and spent fuel. The average dissolution rate was 8.6 mg/ 
m?.day for UO. and 3.1 mg/m?-day for spent fuel. This is consid- 
ered to be an insignificant difference; thus, unirradiated UO2 and 
irradiated spent fuel dissolved at about the same rate. Moreover, 
regression analyses indicated that the dissolution rates of UO2 and 
spent fuel responded similarly to changes in pH, temperature, and 
carbonate concentration. However, the two materials responded 
very differently to dissolved oxygen concentration. Approximately 
half-order reaction rates with respect to oxygen concentration were 
found for UO, at all conditions tested. At room temperature, spent 
fuel dissolution (reaction) rates were nearly independent of oxygen 
concentration. At 75°C, reaction orders of 0.35 and 0.73 were ob- 
served for spent fuel, and there was some indication that the 
reaction order with respect to oxygen concentration might be de- 
pendent on pH and/or carbonate concentration as well as on 
temperature. 


23721 (UCRL-JC—115642) Comparison of scientific and en- 
gineering approaches to the treatment of mixed wastes. 
Gilbert, K.V.; Bowers, J.S. Lawrence Livermore National Lab., CA 
(United States). Dec 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940165-2: Symmposium on hazardous materials, identification, 
handling and management, Arzamas-16 (Russian Federation), 25 
Jan - 2 feb 1994). Order Number DE94014131. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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This paper discusses two approaches to the treatment of mixed 
waste. (Mixed waste, defined as radioactive waste that is co- 
contaminated with hazardous waste as defined in the Resource 
Conservation and Conservation Act, is presently stored throughout 
the United States awaiting the establishment of treatment capabil- 
ity.)The first approach employs conventional engineering that 
focuses on low risk technology which has been proven in other in- 
dustries in similar applications and is adaptable for waste treatment 
use. The term “low risk” means that implementation success is rel- 
atively certain, and the major uncertainty is the degree of success. 
Technologies under consideration include centrifugation, evapora- 
tion, microfiltration and stabilization. Process offgases are treated 
with traditional scrubbers and carbon absorption units.For the sci- 
entific approach, Lawrence Livermore National Laboratory is in the 
conceptual design phase of a project to demonstrate incinerator al- 
ternatives to destroy organic contaminants in radioactive waste 
streams without the use of incineration. This Mixed Waste Manage- 
ment Facility will use approximately 15000 square feet of an 
existing facility to demonstrate an integrated waste management 
system. Robotic and telerobotic systems will be employed for 
waste segregation, characterization and feed preparation. Waste 
feeds will be treated using molten salt oxidation, mediated electro- 
chemical oxidation and wet oxidation. Residues, which can be 
managed as radioactive-only waste, will be immobilized in an or- 
ganic matrix prior to shipment to an authorized disposal site. 


23722 (UCRL-JC—115672) Design and construction of a 
208-L drum containing representative LLNL transuranic and 
low-level wastes. Camp, D.C.; Pickering, J.; Martz, H.E. Lawrence 
Livermore National Lab., CA (United States). 11 Feb 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940216-3: Nondestructive 


assay and nondestructive examination waste chracterization con- 
ference, Pocatello, ID (United States), 14-16 Feb 1994). Order 
Number DE94013143. Source: OSTI; NTIS; INIS; GPO Dep. 

At the Lawrence Livermore National Laboratory (LLNL), we are 
developing the nondestructive analysis (NDA) technique of active 


(A) computed tomography (CT) to measure waste matrix attenua- 
tion as a function of gamma-ray energy (ACT); and passive. (P) Cr 
to locate and identify all gamma-ray emitting isotopes within a 
waste container. Coupling the ACT and PCT results will quantity 
each isotope identified, thereby categorize the amount of radioac- 
tivity within waste drums having volumes up to 416-liters (L), i.e., 
110-gallon drums. 


23723 (USGS-OFR-93-690) Preliminary study of lead iso- 
topes in the carbonate-silica veins of Trench 14, Yucca 
Mountain, Nevada. Zartman, R.E.; Kwak, L.M. Geological Survey, 
Denver, CO (United States). 15 Dec 1998. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al08- 
92NV10874. Order Number DE94013976. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The sub-vertical carbonate-silica veins filling the Bow Ridge 
Fault, where exposed in Trench 14 on the east side of Yucca 
Mountain, carry a lead isotopic signature that can be explained in 
terms of local sources. Two isotopically distinguishable—silicate and 
carbonate-fractions of lead are recognized within the vein system 
as well as in overlying surficial calcrete deposits. The 
acid-insoluble silicate fraction is contributed largely from the de- 
composing Miocene volcanic tuff, which forms the wall rock of the 
fault zone and is a ubiquitous component of the overlying soil. 
Lead contained in the silicate fraction approaches in isotopic com- 
position that of the Miocene volcanic rocks of Yucca Mountain, but 
diverges from it in some samples by being more enriched in ura- 
nogenic isotopes. The carbonate fraction of lead in both vein and 
calcrete samples resides dominantly in the HCI- and CH3zCOOH- 
soluble calcite. HC! evidently also attacks and removes lead from 
silicate phases, but the mikder CH3;COOH dissolution procedure of- 
tentimes identifies a significantly more radiogenic lead in the 
calcite. Wind-blown particulate matter brought to the area from Pa- 
leozoic and Late Proterozoic limestones in surrounding mountains 
may be the ultimate source of the calcite. Isotopically more uniform 
samples suggest that locally the basaltic ash and other volcanic 
rock have contributed most of the lead to both fractions of the vein 
system. An important finding of this study is that the data does not 
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require the more exotic mechanisms or origins that have been pro- 
posed for the veins. Instead, the remarkably similar lead isotopic 
properties of the veins to those of the soil calcretes support their 
interpretation as a surficial, pedogenic phenomenon. 


23724 (WHC-EP-0182-71) Tank Farm surveillance and 
waste status summary report for February 1994. Hanlon, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
162p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94014581. 
Source: OSTI; NTIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. This report provides data on 
each of the existing 177 large underground waste storage tanks 
and 49 smaller catch tanks and special surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is Intended to meet the re- 
quirement of US Department of Energy Richland Operations Office 
Order 5820.2A, Chapter 1, Section 3.e. (3) (DOE-RL, 1990, Ra- 
dioactive Waste Management, US Department of Energy-Richland 
Operation Office, Richland, Washington) requiring the reporting of 
waste inventories and space utilization for Hanford Tank Farm 
Tanks. 


23725 (WHC-EP-0474-10) Quarterly report on Defense Nu- 
clear Facilities Safety Board recommendation 90-7 for the 
period ending September 30, 1993. Meacham, J.E.; Cash, R.J.; 
Dukelow, G.T. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1993. 99p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94014635. Source: OSTI; NTIS; GPO Dep. 

This is the tenth quarterly repose on the progress of activities 
addressing safety issues associated with Hanford Site high-level 
radioactive waste tanks that contain ferrocyanide compounds. In 
the Presence of oxidizing materials, such as nitrates or nitrites, fer- 
rocyanide can be made to explode in the laboratory by hearing it to 
high temperatures [above 285° C (545° F)]. In the mid 1950s, ap- 
proximately 140 metric tons of ferrocyanide were added to waste 
now stored in underground high-level radioactive waste tanks. An 
implementation plan responding to the Defense Nuclear Facilities 
Safety Board Recommendation 90-7 (FR 1990)? was issued in 
March 1991 describing the activities that were planned and under- 
way to address each of the six parts of Recommendation 90-7. A 
revision to the original plan was transmitted to the US Department 
of Energy by Westinghouse Hanford in December 1992, and sub- 
sequently to the Defense Nuclear Facilities Safety Board in 1993. 


23726 (WHC-EP-—0562-Rev.1) Program plan for the resolu- 
tion of tank vapor issues. Osborne, J.W.; Huckaby, J.L. 
Westinghouse Hanford Co., Richland, WA (United States). May 
1994. 88p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94014579. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1987, workers at the Hanford Site waste tank farms in 
Richland, Washington, have reported strong odors emanating from 
the large, underground high-level radioactive waste storage tanks. 
Some of these workers have complained of symptoms (e.g., 
headaches, nausea) related to the odors. In 1992, the U.S. Depart- 
ment of Energy, which manages the Hanford Site, and 
Westinghouse Hanford Company determined that the vapor 
emissions coming from the tanks had not been adequately charac- 
terized and represented a potential health risk to workers in the 
immediate vicinity of the tanks. At that time, workers in certain 
areas of the tank farms were required to use full-face, supplied- 
breathing-air masks to reduce their exposure to the fugitive 
emissions. While use of supplied breathing air reduced the health 
risks associated with the fugitive emissions, it introduced other 
health and safety risks (e.g., reduced field of vision, air-line tripping 
hazards, and heat stress). In 1992, an aggressive program was es- 
tablished to assure proper worker protection while reducing the use 
of supplied breathing air. This program focuses on characterization 
of vapors inside the tanks and industrial hygiene monitoring in the 
tank farms. If chemical filtration systems for mitigation of fugitive 
emissions are deemed necessary, the program will also oversee 





their design and installation. This document presents the plans for 
and approach to resolving the Hanford Site high-level waste tank 
vapor concerns. It is sponsored by the Department of Energy Of- 
fice of Environmental Restoration and Waste Management. 


23727 (WHC-EP-—0718) Radioactive waste shipments to 
Hanford retrievable storage from Westinghouse Advanced Re- 
actors and Nucleer Fuels Divisions, Cheswick, Pennsylvania. 
Duncan, D. (Westinghouse Hanford Co., Richland, WA (United 
States)); Pottmeyer, J.A.; Weyns, M.I.; Dicenso, K.D.; DeLorenzo, 
D.S. Westinghouse Hanford Co., Richland, WA (United States). 
Apr 1994. 136p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94013971. Source: OSTI; NTIS; INIS; GPO Dep. 

During the next two decades the transuranic (TRU) waste now 
stored in the burial trenches and storage facilities at the Hanford 
Sits in southeastern Washington State is to be retrieved, processed 
at the Waste Receiving and Processing Facility, and shipped to the 
Waste Isolation Pilot Plant (WIPP), near Carlsbad, New Mexico for 
final disposal. Approximately 5.7 percent of the TRU waste to be 
retrieved for shipment to WIPP was generated by the decontamina- 
tion and decommissioning (D&D) of the Westinghouse Advanced 
Reactors Division (WARD) and the Westinghouse Nuclear Fuels 
Division (WNFD) in Cheswick, Pennsylvania and shipped to the 
Hanford Sits for storage. This report characterizes these radioac- 
tive solid wastes using process knowledge, existing records, and 
oral history interviews. 


23728 (WHC-EP-0756) Summary of tank waste physical 
properties at the Hanford Site. Nguyen, Q.H. Westinghouse Han- 
ford Co., Richland, WA (United States). Apr 1994. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94013968. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes the physical parameters measured from 
Hanford Site tank wastes. Physical parameters were measured to 
determine the physical nature of the tank wastes to develop simu- 
lants and design in-tank equipment. The physical parameters were 
measured mostly from core samples obtained directly below tank 
risers. Tank waste physical parameters were collected through a 
database search, interviewing and selecting references from docu- 
ments. This report shows the data measured from tank waste but 
does not describe how the analyses wee done. This report will be 


updated as additional data are measured or more documents are 
reviewed. 


23729 (WHC-EP-—0766) Chemistry of application of caicina- 
tion/dissolution to the Hanford tank waste inventory. Delegard, 
C.H.; Elcan, T.D.; Hey, B.E. Westinghouse Hanford Co., Richland, 
WA (United States). May 1994. 134p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94014639. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately 330,000 metric tons of sodium-rich radioactive 
waste originating from separation of plutonium from irradiated ura- 
nium fuel are stored in underground tanks at the Hanford Site in 
Washington State. Fractionation of the waste into low-level waste 
(LLW) and high-level waste (HLW) streams is envisioned via partial 
water dissolution and limited radionuclide extraction operations. 
Under optimum conditions, LLW would contain most of the chemi- 
cal buik while HLW would contain virtually all of the transuranic and 
fission product activity. Calcination at around 850 C, followed by 
water dissolution, has been proposed as an alternative initial treat- 
ment of Hanford Site waste to improve waste dissolution and the 
envisioned LLW/HLW split. Results of literature and laboratory 
studies are reported on the application of calcination/dissolution (C/ 
D) to the fractionation of the Hanford Site tank waste inventory. 
Both simulated and genuine Hanford Site waste materials were 
used in the lab tests. To evaluation confirmed that C/D processing 
reduced the amount of several components from the waste. The C/ 
D dissolutions of aluminum and chromium allow redistribution of 
these waste components from the HLW to the LLW fraction. Com- 
parisons of simple water-washing with C/D processing of genuine 
Hanford Site waste are also reported based on material (radionu- 
clide and chemical) distributions to solution and solid residue 
phases. The lab results show that C/D processing yielded superior 
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dissolution of aluminum and chromium sludges compared to simple 
water dissolution. 57 refs., 26 figs., 18 tabs. 


23730 (WHC-EP-0768) Solid waste 30-year volume sum- 
mary. Valero, O.J.; Armacost, L.L.; DeForest, T.J.; Templeton, K.J.; 
Williams, N.C. Westinghouse Hanford Co., Richland, WA (United 
States). Jun 1994. 177p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94014268. Source: OSTI; NTIS; INIS; GPO Dep. 

A 30-year forecast of the solid waste volumes to be generated or 
received at the US Department of Energy Hanford Site is described 
in this report. The volumes described are low-level mixed waste 
(LLMW) and transuranic/transuranic mixed (TRU/TRUM) waste that 
will require treatment, storage, and disposal at Hanford’s Solid 
Waste Operations Complex (SWOC) during the 30-year period from 
FY 1994 through FY 2023. The data used to complete this docu- 
ment were collected from onsite and offsite waste generators who 
currently, or are planning to, ship solid wastes to the Hanford Site. 
An analysis of the data suggests that over 300,000 m® of LLMW 
and TRU/TRUM waste will be managed at Hanford’s SWOC over 
the next 30 years. An extensive effort was made this year to col- 
lect this information. The 1993 solid waste forecast was used as a 
starting point, which identified approximately 100,000 m® of LLMW 
and TRU/TRUM waste to be sent to the SWOC. After analyzing 
the forecast waste volume, it was determined that additional waste 
was expected from the tank waste remediation system (TWRS), 
onsite decontamination and decommissioning (D&D) activities, and 
onsite remedial action (RA) activities. Data presented in this report 
establish a starting point for solid waste management planning. It 
is recognized that forecast estimates will vary (typically increasing) 
as facility planning and missions continue to change and become 
better defined, but the information presented still provides useful in- 
sight into Hanford’s future solid waste management requirements. 


23731 (WHC-MR-0452-Add.1) A brief history of the T Plant 
facility at the Hanford Site: Addendum 1. Gerber, M.S. Westing- 
house Hanford Co., Richland, WA (United States). 16 May 1994. 
72p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94013881. Source: 
OSTI; NTIS; GPO Dep. 

T Plant (221-T) was the first and largest of the early chemical 
separations plants at the Hanford Engineer Works (HEW) (World 
War |i name for the Hanford Site). Officially designated as a Cell 
Building by the Manhattan Engineer District (MED) of the Army 
Corps of Engineers (agency responsible for HEW), T Plant served 
as the headquarters of chemical processing operations at Hanford 
from its construction until the opening of the REDOX Plant in Jan- 
uary 1952. Because it formed a crucial link in the first full-scale 
plutonium production operations in world history, it meets criteria 
established in the National Historic Preservation Act of 1966 as a 
National Historic Structure. 


23732 (WHC-MR-0455) Testing of organic waste surrogate 
materials in support of the Hanford organic tank program: FF 
nal report. Turner, D.A. (Westinghouse Hanford Co., Richland, WA 
(United States)); Miron, Y. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1994. 175p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94011399. Source: OSTI; NTIS; INIS; GPO Dep. 

To address safety issues regarding effective waste management 
efforts of underground organic waste storage tanks at the Hanford 
Site, the Bureau of Mines conducted a series of tests, at the re- 
quest of the Westinghouse Hanford company. In this battery of 
tests, the thermal and explosive characteristics of surrogate materi- 
als, chosen by Hanford, were determined. The surrogate materials 
were mixtures of inorganic and organic sodium salts, representing 
fuels and oxidants. The oxidants were sodium nitrate and sodium 
nitrite. The fuels were sodium salts of oxalate, citrate and ethylene- 
diamine tetraacetic acid (EDTA). Polyethylene powder was also 
used as a fuel with the oxidant(s). Sodium aluminate was used as 
a diluent. In addition, a sample of FeCN, supplied by Hanford was 
also investigated. 


23733 (WHC-MR-0455-Supp.1) Testing of organic waste 
surrogate materials in support of the Hanford organic tank 
program: Final supplementary report, Supplement 1. Turner, 
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D.A. (Westinghouse Hanford Co., Richland, WA (United States)); 
Miron, Y. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1994. 87p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94011398. Source: OSTI; NTIS; INIS; GPO Dep. 

To address safety issues regarding effective waste management 
efforts of underground organic waste storage tanks at the Hanford 
Site, the Bureau of Mines conducted a series of supplemental 
tests, at the request of the Westinghouse Hanford Company. in 
this series of supplemental tests, the thermal characteristics of 
surrogate materials, chosen by Hanford, were determined. The sur- 
rogate materials were mixtures of organic and inorganic sodium 
salts, representing fuels and oxidants. The oxidants were sodium 
nitrate and sodium nitrite. The fuels were sodium salts of acetate, 
stearate, and oxalate. Sodium hydroxide was also an ingredient of 
the mixtures, used to maintain basic conditions. The fuels and all 
the mixtures of this report were tested by differential scanning 
calorimetry and by thermogravimetric analysis. 


23734 (WHC-SA-1787) Mixed waste solidification testing 
on thermosetting polymer and cement based waste forms in 
support of Hanford’s WRAP Module 2A Facility. Burbank, D.A.; 
Weingardt, K.M. Westinghouse Hanford Co., Richland, WA (United 
States). Mar 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-930873— 
33: 2. international mixed waste symposium, Baltimore, MD 
(United States), 17-20 Aug 1993). Order Number DE94013230. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A testing program has been conducted by the Westinghouse 
Hanford Company to confirm the baseline waste form selection for 
use in Waste Receiving and Processing (WRAP) Module 2A. 
WRAP Module 2A will provide treatment required to properly dis- 
pose of containerized contact-handied, mixed low-level waste at 
the US Department of Energy Hanford Site in south-central Wash- 
ington State. Solidification/stabilization has been chosen as the 
appropriate treatment for this waste. This work is intended to test 
cement-based and thermosetting polymer solidification media to 
confirm the baseline technologies selected for WRAP Module 2A. 
Screening tests were performed using the major chemical con- 
stituent of each waste type to measure the gross compatibility with 
the immobilization media and to determine formulations for more 
detailed testing. Surrogate wastes representing each of the eight 
waste types were prepared for testing. Surrogates for polymer test- 
ing were sent to a vendor commissioned for that portion of the test 
work. Surrogates for the grout testing were used in the Westing- 
house Hanford Company laboratory responsible for the grout 
performance testing. Detailed discussion of the laboratory work and 
results are contained in this report. 


23735 (WHC-SA-1987) In situ chemical characterization of 
waste sludges using FTIR-based fiber optic sensors. Rebagay, 
T.V.; Dodd, D.A.; Jeppson, D.W.; Lockrem, L.L.; Blewett, G.R. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940209-4: 
Pittsburgh conference on analytical chemistry and applied spec- 
troscopy, Chicago, IL (United States), 28 Feb - 4 mar 1994). Order 
Number DE94012401. Source: OSTI; NTIS; INIS; GPO Dep. 

The characterization of unknown mixed wastes is a mandatory 
step in today’s climate of strict environmental regulations. Cleaning 
up the nuclear and chemical wastes that have accumulated for 50 
years at the Hanford Site is the largest single cleanup task in the 
United States today. The wastes are stored temporarily in carbon 
steel single- and doubie-shell tanks that are buried in tank farms at 
the Site. In the 1950s, a process to scavenge radioactive cesium 
and other soluble radionuclides in the wastes was developed to 
create additional tank space for waste storage. This scavenging 
process involved treatment of the wastes with alkali cyanoferrates 
and nickel sulfate to precipitate '5’Cs in the presence of nitrate ox- 
idant. Recent safety issues have focused on the stability of 
cyanoferrate-bearing wastes with large quantities of nitrates and ni- 
trites. Nitrate has been partially converted to nitrite as a result of 
radiolysis during more than 35 years of storage. The major safety 
issue is the possibility of the presence of local hot spots enriched 
in 87Cs and Sr that under optimum conditions can self-heat 
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causing dry out and a potential runaway reaction of the cyanofer- 
rates with the nitrates/nitrites). For waste tank safety, accurate data 
of the concentration and distribution of cyanoferrates in the tanks 
are needed. Because of the extensive sampling required and the 
highly restricted activities allowed in the tank farms, simulated tank 
wastes are used to provide an initial basis for identifying and quan- 
tifying realistic concerns prior to waste remediation. Fiber optics 
provide a tool for the remote and in situ characterization of haz- 
ardous and toxic materials. This study is focused on near-infrared 
(NIR) and mid-infrared (MIR) fiber optic sensors for in situ chemical 
characterization of Hanford Site waste sludges. 


23736 (WHC-SA-2311) Pollution Prevention Opportunity 
Assessment benchmarking: Recommendations for Hanford’s 
environmental restoration mission. Engel, J.A. Westinghouse 
Hanford Co., Richland, WA (United States). May 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-940578—7: Pollution prevention confer- 
ence, Denver, CO (United States), 3-5 May 1994). Order Number 
DE94013225. Source: OSTI; NTIS; GPO Dep. 

Most people agree that Pollution Prevention Opportunity Assess- 
ments (P2OAs) are a critical first step in any pollution prevention 
activity. P2OAs are used to identify waste streams, examine the 
processes which generate waste, and discover ways to reduce this 
waste. Formerly called Process Waste Assessments (PWAs), 
P2OAs were originally developed by the Environmental Protection 
Agency for use by companies to examine their individual manufac- 
turing processes, seeking process improvements which would 
reduce hazardous and material waste while saving money. The 
current status of the Hanford site makes traditional P2OAs/PWAs 
difficult. Hanford covers 1,450 square kilometers (560 square 
miles) of land with almost 200 hundred on and off-site waste gen- 
erators and thousands of waste streams. Additionally, Hanford’s 
current mission of environmental restoration (ER) causes opera- 
tions to be discontinuous and project oriented, unlike a production 
facility. Clearly, Hanford’s P2OA process must be able to handle 
and prioritize the number and uniqueness of D&D/ER waste 
streams in a manageable fashion. In order to determine an 
appropriate P2OA process, the Pollution Prevention group at West- 
inghouse Hanford Company benchmarked P2OA programs at other 
Department of Energy sites, reviewed guidelines from the Environ- 
mental Protection Agency, as well as examined a few facilities at 
Hanford already performing P2OAs. This process revealed that, al- 
though there has been significant discussion of the problem, very 
few organizations are actually conducting P2OAs on D&D/ER work. 
This paper presents the comparisons of the different programs that 
were found, details on the situation at Hanford, and makes recom- 
mendations for an efficient P2OA process for Hanford’s ER 
mission. These recommendations include: complete a P2OA pro- 
cess on the planned activity itself, keep the assessments simple, 
seek to overcome recycling barriers, and find a consistent way to 
show progress. 


23737 (WHC-SA-2355) Qualification of radionuclide inven- 
tory based on measured dose rates. Gedeon, S.R.; Hetzer, 
D.C.; Bunch, W.L.; Carter, L.L.; Lan, J.S.; Greenborg, J.; Waltar, 
A.E. Westinghouse Hanford Co., Richland, WA (United States). 
May 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940815—41: In- 
ternational nuclear and hazardous waste management conference, 
Atlanta, GA (United States), 14-18 Aug 1994). Order Number 
DE94013880. Source: OSTI; NTIS; INIS; GPO Dep. 

Disposition of low-level solid waste packages at the Hanford Site 
requires quantifying the radioactive contents of each container. 
Correlations and uncertainties are applied to the dose rate informa- 
tion at the container surface to differentiate low activity waste. The 
higher activity waste containers are subsequently examined with 
more refined techniques. 


23738 


(WHC-SA-2406) Source term development for the 
300 Area Treated Effluent Disposal Facility. Bendixsen, R.B. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 


DOE Contract ACO6-87RL10930. (CONF-9406159-2: Integrated 
risk management: working toward a common process workshop, 





Albuquerque, NM (United States), 8-10 Jun 1994). Order Number 
DE94013227. Source: OSTI; NTIS; INIS; GPO Dep. 

A novel method for developing a source term for radiation and 
hazardous material content of sludge processing equipment and 
barrels in a new waste water treatment facility is presented in this 
paper. The 300 Area Treated Effluent Disposal Facility (TEDF), lo- 
cated at the Hanford Site near Richland, Washington, will treat 
process sewer waste water from the 300 Area and discharge a 
permittable effluent flow into the Columbia River. A process infor- 
mation and hazards analysis document needed a process 
flowsheet detailing the concentrations of radionuclides, inorganics, 
and organics throughout the process, including the sludge effluent 
flow. A hazards analysis for a processing facility usually includes a 
flowsheet showing the process, materials, heat balances, and in- 
strumentation for that facility. The flow sheet estimates stream flow 
quantities, activities, compositions, and properties. For the 300 
Area TEDF, it was necessary to prepare the flow sheet with all of 
the information so that radiation doses to workers couk be esti- 
mated. The noble method used to develop the 300 Area TEDF 
flowsheet included generating recycle factors. To prepare each 
component in the flowsheet, precipitation, destruction, and two re- 
cycle factors were developed. The factors were entered into a 
spreadsheet and provided a method of estimating the steady-state 
concentrations of all of the components in the facility. This report 
describes how the factors were developed, explains how they were 
used in developing the flowsheet, and presents the results of using 
these values to estimate radiation doses for personnel working in 
the facility. The report concludes with a discussion of the effect of 
estimates of radioactive and hazardous material concentrations on 
shielding design and the need for containment features for equip- 
ment in the facility. 


23739 (WHC-SA-2423) The Hanford summit and sustain- 
able development. Sullivan, C.T. Westinghouse Hanford Co., 
Richland, WA (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940815-24: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94013588. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Since the days of the Manhattan Project of World War Il, the 
economic well being of the Tri-Cities (Pasco, Kennewick, and Rich- 
land) of Washington State has been tied to the US Department of 
Energy missions at the nearby Hanford Site. As missions at the 
Site changed, so did the well being of the region. The Hanford Site 
is now poised to compiete its final mission, that of environmental 
restoration. When restoration is compiled, the Site may be closed 
and the effect on the local economy will be devastating if action is 
not taken now. To that end, economic diversification and transition 
are being planned. To facilitate the process, the Hanford Site will 
become a sustainable development demonstration project — a 
project with regional, national, and international application. 


23740 (WHC-SA-2451) Case study: Accelerated schedule 
for MULTI LIMS installation. Ibsen, T.G. Westinghouse Hanford 
Co., Richland, WA (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9405153—1: MULTI LIMS group conference, 
Seattle, WA (United States), 4-6 May 1994). Order Number 
DE94012398. Source: OSTI; NTIS; INIS; GPO Dep. 

This presentation focuses on the steps taken by the Westing- 
house Hanford Company to meet an accelerated schedule for 
configuration and implementation of the MULTI LIMS in a multiple 
laboratory environment. The Westinghouse Hanford Company pur- 
chased the MULTI LIMS Laboratory Information Management 
System in August, 1993. Hardware delivery began in October, 
1993. Less than four months later, the initial configuration was re- 
leased for use in two Westinghouse Hanford Company 
laboratories. Several major obstacles were overcome during imple- 
mentation. These include information gathering for base table 
loading, user training, acceptance of the new system by users of a 
legacy system, and hardware configuration issues. In summary, 
steps needed to be taken to meet the accelerated implementation 
schedule of the MULTI LIMS at the Hanford Site. The obstacles 
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faced were overcome through the in-depth knowledge and help of 
the vendor and the dedication and drive of the technical staff. 


23741 (WHC-SA-2479) Hanford Site sustainable develop- 
ment initiatives. Sullivan, C.T. Westinghouse Hanford Co., 
Richland, WA (United States). May 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940650-6: Annual conference and exposition 
of the National Association of Environmental Professionals: global 
Strategies for environmental issues, New Orleans, LA (United 
States), 12-15 Jun 1994). Order Number DE94013587. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Since the days of the Manhattan Project of World War Il, the 
economic well being of the Tri-Cities (Pasco, Kennewick, and Rich- 
land) of Washington State has been tied to the US Department of 
Energy missions at the nearby Hanford Site. As missions at the Site 
changed, so did the economic vitality of the region. The Hanford 
Site is now poised to complete its final mission, that of environ- 
mental restoration. When restoration is completed, the Site may be 
closed and the effect on the local economy will be devastating if 
action is not taken now. To that end, economic diversification and 
transition are being planned. To facilitate the process, the Hanford 
Site will become a sustainable development demonstration project. 


23742 (WHC-SA-2481) Stabilization void-fill encapsulation 
high-efficiency particulate filters. Alexander, R.G.; Stewart, 
W.E.; Phillips, S.J.; Serkowski, M.M.; England, J.L.; Boynton, H.C. 
Westinghouse Hanford Co., Richland, WA (United States). May 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-940815—25: International 
nuclear and hazardous waste management conference, Atlanta, 
GA (United States), 14-18 Aug 1994). Order Number DE94013228. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses high-efficiency particulate air (HEPA) filter 
systems that which are contaminated with radionuclides are part of 
the nuclear fuel processing systems conducted by the US Depart- 
ment of Energy (DOE) and require replacement and safe and 
efficient disposal for plant safety. Two K-3 HEPA filters were re- 
moved from service, placed burial boxes, buried, and safely and 
efficiently stabilized remotely which reduced radiation exposure to 
personnel and the environment. 


23743 (WHC-SD-EN-AP-—159) Wellfield strategy and recom- 
mendations for the 200 West Area carbon tetrachloride 
expedited response action. Rohay, V.J. Westinghouse Hanford 
Co., Richland, WA (United States). 1 Apr 1994. 159p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94014113. Source: OSTI; NTIS; 
GPO Dep. 

On December 20, 1990, the US Environmental Protection 
Agency (EPA) and the Washington State Department of Ecology 
(Ecology) requested the US Department of Energy (DOE), 
Richland Field Office (RL) to proceed with the detailed planning, in- 
cluding nonintrusive field work, required to implement an Expedited 
Response Action (ERA) for removing carbon tetrachloride contami- 
nation in the unsaturated soils in the 200 West Area of the Hanford 
Site. The request was based on concerns that the carbon tetra- 
chloride residing in the soils was continuing to spread to the 
groundwater and, if left unchecked, would significantly increase the 
area of groundwater contamination. The purpose of this ERA is to 
minimize carbon tetrachloride migration within the unsaturated 
zone beneath and away from the carbon tetrachloride disposal 
sites in the 200 West Area. 


23744 (WHC-SD-EN-TI-240) Vitrification testing of soll 
fines from contaminated Hanford 100 Area and 300 Area soils. 
Ludowise, J.D. Westinghouse Hanford Co., Richland, WA (United 
States). 1 May 1994. 105p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE94013006. Source: OSTI; NTIS; INIS; GPO Dep. 

The suitability of Hanford soil for vitrification is well known and 
has been demonstrated extensively in other work. The tests 
reported here were carried out to confirm the applicability of vitrifi- 
cation to the soil fines (a subset of the Hanford soil potentially 
different in composition from the bulk soil) and to provide data on 
the performance of actual, vitrified soil fines. It was determined that 
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the soil fines were generally similar in composition to the bulk Han- 
ford soil, although the fraction <0.25 mm in the 100 Area soil 
sample appears to differ somewhat from the bulk soil composition. 
The soil fines are readily melted into a homogeneous glass with 
the simple additions of CaO and/or NazO. The vitrified waste (plus 
additives) occupies only 60% of the volume of the initial untreated 
waste. Leach testing has shown the glasses made from the soil 
fines to be very durable relative to natural and man-made glasses 
and has demonstrated the ability of the vitrified waste to greatly re- 
duce the release of radionuclides to the environment. Viscosity and 
electrical conductivity measurements indicate that the soil fines will 
be readily processable, although with levels of additives slightly 
greaior than used in the radioactive melts. These tests demon- 
Strate the applicability of vitrification to the contaminated soil fines 
and the exceptional performance of the waste form resulting from 
the vitrification of contaminated Hanford soils. 


23745 (WHC-SD-W026-ES—011) Aerosol can puncturing de- 
vice evaluation. Leist, K.J. Westinghouse Hanford Co., Richland, 
WA (United States). 23 May 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94013576. Source: OSTI; NTIS; INIS; GPO Dep. 

The aerosol can puncture device, designed by United Engineers 
and Contractors (UE&C) for use in the WRAP 1 facility, was com- 
pared against several commercially available devices. The goal of 
this Study was to address concerns that the UE&C designed unit 
may be a parking/explosion source and determine whether testing 
would be required prior to operation. While the Study found that 
testing of the UE&C design unit was unwarranted, it was con- 
cluded that the puncturing operation could be performed better by 
a commercially available device. This device will be tested to an- 
swer some technical concerns relative to its operation before it is 
formally included into WRAP 1. 


23746 (WHC-SD-W112-ACDR-001) Project W-112: En 
hanced Radioactive and Mixed Waste Storage, Phase 5. 
Greager, T.M. Westinghouse Hanford Co., Richland, WA (United 
States). [1994]. 287p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94011596. Source: OST; NTIS; INIS; GPO Dep. 

The preferred guidance system is the laser guided vehicles that 
use a “dead reckoning” method of location determination. This 
avoids the need to disturb the floor surface and this type of system 
is not affected by-dust or dirt. The type of load decks used will be 
a roller deck capable of carrying a pallet with 4 drums. Single 
drums may be returned from WRAP 1 so an AGV will be used that 
can transport 2 single drums instead of a pallet. Boxes will be han- 
died on an infrequent basis and can be transported on a small 
trailer pulled by one of the pallet AGV’s. AGV safety is discussed 
as it pertains to interactions with personnel and forklifts. The W112 
interface points are laid out and discussed in detail. The type and 
location of required pick-up and drop-off points for the AGV’s are 
reviewed. The minimum transfer corridor size for the drum and box 
transfers is determined. The minimum width is 24 feet. This ac- 
commodates a maintenance access path on both sides of the 
corridor and a physical barrier between AGV paths. Downtime and 
repair data was obtained from vendors and actual users of AGV's. 
This information will be used as a maintenance planning tool. All of 
the information contained in the ACDR will be used to define the 
AGV requirements in the SDRD. 


23747 (WHC-SD-WM-DTR-030) Metallic mercury recycling. 
Final report. Beck, M.A. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 7ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE94014630. Source: OSTI; NTIS; INIS; GPO Dep. 

Metallic mercury is known to be a hazardous material and is reg- 
ulated as such. The disposal of mercury, usually by landfill, is 
expensive and does not remove mercury from the environment. 
Results from the Metallic Mercury Recycling Project have demon- 
strated that metallic mercury is a good candidate for reclamation 
and recycling. Most of the potential contamination of mercury re- 
sides in the scum floating on the surface of the mercury. Pinhole 
filtration was demonstrated to be an inexpensive and easy way of 
removing residues from mercury. The analysis method is shown to 
be sufficient for present release practices, and should be sufficient 
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for future release requirements. Data from tests are presented. The 
consistently higher level of activity of the filter residue versus the 
bulk mercury is discussed. Recommendations for the recycling pro- 
cedure are made. 


23748 (WHC-SD-WM-ES-—290) Chemical compatibility of 
tank wastes in tanks 241-C-106, 241-AY-101, and 241-AY-102: 
Revision 1. Sederburg, J.P. Westinghouse Hanford Co., Richland, 
WA (United States). 4 May 1994. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94012936. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the chemical compatibility of waste types 
within tanks 241-C-106, 241-AY-101, and 241-AY-102. This infor- 
mation was compiled to facilitate the transfer of tank 241-C-106 
waste to tank 241-AY-102 utilizing supernatant from tank 241-AY- 
101 as the sluicing medium. This document justifies that no 
chemical compatibility safety issues currently understood, or theo- 
rized from thermodynamic modeling, will result from the intended 
sluice transfer operation. 


23749 (WHC-SD-WM-RPT-060) Solid Waste Program tech- 
nical baseline description. Carlson, A.B. Westinghouse Hanford 
Co., Richland, WA (United States). [1994]. 402p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94014483. Source: OSTI; NTIS; 
GPO Dep. 

The system engineering approach has been taken to describe 
the technical baseline under which the Solid Waste Program is cur- 
rently operating. The document contains a mission analysis, 
function analysis, system definition, documentation requirements, 
facility and project bases, and uncertainties facing the program. 


23750 (WHC-SD-WM-TI-624) Waste simulant development 
for evaluation of LLW melter system technology. Shade, J.W. 
Westinghouse Hanford Co., Richland, WA (United States). 25 May 
1994. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE94013575. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the LLW simulant compositions, basis 
for the simulants, and recipes for preparing nonradioactive simu- 
lants for LLW melter tests. 


23751 (WHC-SP-0992-1) Waste and decontamination ser- 
vices FY 94 Multi-Year Program Plan Phase Il WBS No. 1.2.3. 
Cruz, E.A. Westinghouse Hanford Co., Richland, WA (United 
States). May 1994. 155p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94014580. Source: OSTI; NTIS; INIS; GPO Dep. 

During the remediation of the Hanford Site large volumes of ra- 
dioactive and mixed solid waste are expected to be produced, thus 
creating the need for subsequent decontamination, treatment, stor- 
age, and/or waste disposal. The program mission is to manage 
current and future contaminated solid waste streams in a safe, 
responsible, cost effective and legally compliant manner. This doc- 
ument presents the strategy and technical requirements, along with 
key objectives and deliverables for the waste and decontamination 
services program for fiscal year 1994. Time schedules, cost esti- 
mates, and justification for each proposed activity are given in 
tables and charts. 


23752 (WHC-SP-1028) Liquid effluents 1994 fiscal year 
work plan: WBS 1.2.2.1. Ashworth, F.L. Jr. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1993. 339p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94014646. Source: OSTI; 
NTIS; GPO Dep. 

The program mission is to manage current and future liquid efflu- 
ent streams in a safe, responsible, cost effective and legally 
compliant manner. This is achieved through planning and integra- 
tion, public and stakeholder interaction, definition of requirements 
for generators and provision of timely treatment, storage, disposal 
capability, and waste minimization of waste streams where applica- 
ble. 


23753 (WHC-SP-2332) Infrared scanning of Hanford waste 
tank S-110 and interpretation of surface temperature variation. 
Efferding, L.E. Westinghouse Hanford Co., Richland, WA (United 





States). May 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. (CONF-940815— 
29: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94013232. Source: OSTI; NTIS; INIS; GPO Dep. 

An infrared scanner and data interpretation method was devel- 
oped and applied for surface temperature mapping of heat 
generating nuclear waste tanks. A surface temperature map of a 
non-watch list tank (110-S) was selected for demonstration pur- 
poses because it displayed an irregular salt cake surface and 
contained an operable thermocouple tree that displayed a subsur- 
face temperature gradient. The infrared scanner hardware was 
successfully operated in a tank environment and necessary data 


was gathered for application of a proposed data mapping and evai- 
uation method. 


23754 (WINCO—1151) Optimization of mathematical mod- 
els for soll structure interaction. Vallenas, J.M. (Cygna Energy 
Services, Oakland, CA (United States)); Wong, Chun K.; Wong, 
D.L.; Beer, M.J. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Sep 1998. 11p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94013803. Source: 
OSTI; NTIS; GPO Dep. 

Accounting for soil-structure interaction in the design and analy- 
sis of major structures for DOE facilities can involve significant 
costs in terms of modeling and computer time. Using computer 
programs like SASSI for modeling major structures, especially 
buried structures, requires the use of models with a large number 
of soil-structure interaction nodes. The computer time requirements 
(and costs) increase as a function of the number of interaction 
nodes to the third power. The added computer and labor cost for 
data manipulation and post-processing can further increase the to- 
tal cost. This paper provides a methodology to significantly reduce 
the number of interaction nodes. This is achieved by selectively in- 
creasing the thickness of soil layers modeled based on the need 


for the mathematical model to capture as input only those frequen- 
cies that can actually be transmitted by the soil media. We have 
rarely found that a model needs to capture frequencies as high as 
33 Hz. Typically coarser meshes (and a lesser number of interac- 
tion nodes) are adequate. 


23755 (WINCO—1159) Fort St. Vrain graphite site mechan- 
cal separation concept selection: Final report. Berry, S.M. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Sep 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94013371. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the alternatives to the disposal of the Fort St. Vrain (FSV) 
reactor spent nuclear fuel involves the separation of the fuel rods 
composed of compacts from the graphite fuel block assembly. After 
the separation of these two components, the empty graphite fuel 
blocks would be disposed of as a low level waste (provided the ap- 
propriate requirements are met) and the fuel compacts would be 
treated as high level waste material. This report deals with the me- 
chanical separation aspects concerning physical disassembly of 
the FSV graphite fuel element into the empty graphite fuel blocks 
and fuel compacts. This report recommends that a drilling tech- 
nique is the preferred choice for accessing the, fuel channel holes 
and that each hole is drilled separately. This report does not cover 
any techniques or methods to separate the triso fuel particles from 
the graphite matrix of the fuel compacts. 


23756 (WINCO-1161) Soll pressures due to construction 
surface loads INEL Waste Tank Farm vaults. Malik, L.E. (Ad- 
vanced Engineering Consultants, San Francisco, CA (United 
States)); Mascarenas, S.S. Ill; Beer, M.J. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Sep 1993. 10p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94013804. Source: OSTI; NTIS; GPO Dep. 

The High Level Waste Tank Farm Replacement Project antici- 
pates bringing construction vehicles onto the Idaho Chemical 
Processing Plant Tank Farm. Buried vaults 713 and 780 through 
786 at the tank farm are evaluated for at-rest soil pressures and 
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for loads from 62 vehicles. Procedures based on Theory of Elastic- 
ity are used to calculate vertical soil pressures on the vaults. 
Procedures based on equivalent nonlinear properties of soils, using 
hyperbolic stress-strain relationships and 2-D finite element soil- 
structure interaction models, are used to calculate lateral soil 
pressures on the vaults. Maximum number and category of vehi- 
cles allowed in each of four types of zones in the tank farm are 
determined, based on an acceptance criteria that demand on vault 
structural members due to vehicle loads will be no more than 10% 
above demand due to at-rest soil conditions. 


23757 (WINCO-1168) Use of base isolation techniques for 
the design of high-level waste storage facility enclosure at 
INEL. Vallenas, J.M. (Cygna Energy Services, Oakland, CA (United 
States)); Wong, Chun K.; Beer, M.J. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). Aug 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. Order Number DE94013806. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current Department of Energy criteria for facilities subjected to 
natural hazards provide guidelines to place facilities or portions of 
facilities into usage categories. Usage categories are based on 
characteristics such as mission dependence, type of hazardous 
materials involved, and performance goals. Seismic requirements 
are significantly more stringent for facilities falling into higher “haz- 
ard facility use categories”. A special problem arises in cases 
where a facility or portion of a facility is dependent on another facil- 
ity of lower “hazard facility use category” for support or protection. 
Creative solutions can minimize the cost Unpact of ensuring that 
the lower category item does not compromise the performance of 
the higher category item. in this paper, a base isolation solution is 
provided for a “low hazard facility use category” weather enclosure 
designed so it will not collapse onto a “high hazard facility use cat- 
egory” high level waste storage facility at INEL. This solution is 
compared to other more conventional procedures. Details, practical 
limitations, licensing and regulatory considerations, and cost com- 
parisons are provided. 


23758 (WINCO-1190) Radioactive scrap metal market 
study: Use of RSM by electric utility industry for spent fuel 
storage. Mizia, R.E.; Wahnschaffe, S.D. Westinghouse idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Jan 1994. 97p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-841D12435. Order Number DE94013808. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides the results of an effort to evaluate the re- 
stricted use of radioactive scrap metal (RSM) and more specifically 
contaminated stainless steel, to be removed at the time of electric 
utility nuclear plant decommissioning for fabrication of canisters to 
store spent nuclear fuel (SNF). The focus is on the US domestic 
industry. Interest in pursuing this study was driven by a need within 
the Federal Department of Energy to find solutions to high level 
waste storage and disposal requirements including both SNF and 
materials resulting from defense production facilities clean up and 
dismantlement. 


23759 (WINCO-1199) Comparison of dry and wet methods 
to store spent nuclear fuel. Lopez, J.C. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Apr 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94013809. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes available published information concern- 
ing the advantages and disadvantages of wet and dry storage 
systems for spent nuclear fuel. Findings from several source docu- 
ments are presented and tabulated. These references date back to 
1982 when dry storage technology for interim storage of LWR 
spent nuclear fuel began to be aggressively pursued. The report 
finds that for various types of Department of Energy fuels dry stor- 
age methods offer safe, cost effective and stable means of interim 
storage. The report recommends dry storage of DOE SNF on the 
basis of cost, safety and material stability over prolonged periods 
of storage. 


23760 (WINCO-1211) Evaluation of soll washing for radio- 
logically contaminated solls. Gombert, D. ||. Westinghouse Idaho 
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Nuclear Co., Inc., Idaho Falls, ID (United States). Mar 1994. 116p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-841D12435. Order Number DE94014944. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Soil washing has been applied internationally to decontaminate 
soils due to the widespread increase in environmental awareness 
manifested in the United States by promulgation of the Compre- 
hensive Environmental Response, Compensation and Liability Act, 
yet we continue to lack understanding on why the technique works 
in one application and not in another. A soil washing process 
typically integrates a variety of modules, each designed to decon- 
taminate the matrix by destroying a particular phase or segregating 
a particle size fraction in which the contaminants are concentrated. 
The more known about how the contaminants are fixed, the more 
likely the process will succeed. Much can be learned from bioavail- 
ability studies on heavy metals in soils. Sequential extraction 
experiments designed to destroy one fixation mechanism at a time 
can be used to determine how contaminants are bound. This 
knowledge provides a technical basis for designing a processing 
strategy to efficiently decontaminate soil while creating a minimum 
of secondary wastes. In this study, a soil from the Idaho National 
Engineering Laboratory was physically and chemically character- 
ized, then sequentially extracted to determine if soil washing could 
be effectively used to remove cesium, cobalt and chromium. 


23761 (WINCO-—1212) INEL Radioactive Liquid Waste Man- 
agement Plan. Collins, J.W.; Swenson, M.C.; White, J.M.; Tripp, 
J.L.; Miller, K.L.; Park, C.V.; Birrer, S.A.; Knighton, R.B.; Schmidt, 
D.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). May 1994. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO7-841D12435. Order Number 
DE94013810. Source: OSTI; NTIS; INIS; GPO Dep. 

The Radioactive Liquid Waste Management Team proposes an 
integrated plan to manage the generation of radioactive liquid 
waste (RLW) at the idaho National Engineering Laboratory so that 
the INEL is a leader in waste management, storage capacity is not 
exceeded and Notice of Noncompliance (NON) Consent Order is 
met. The NON Consent Order outlines a compliance schedule 
which requires discontinuing the use of the five tanks located in pil- 
lar and panel vaults by March 31, 2009, and of the remaining six 
tanks located in monolithic vaults by June 30, 2015. The NON 
Consent Order, combined with the decision to avoid construction of 
new RLW storage tanks, results in significantly reduced radioactive 
liquid storage capacity. Only through the stringent waste minimiza- 
tion techniques will the INEL succeed in performing the waste 
management mission with reduced storage capacity. For this rea- 
son, the generation of all RLW, planned or unplanned, needs to be 
carefully managed and monitored. 


23762 (WINCO-1216) ICPP radioactive liquid and calcine 
waste technologies evaluation: Interim report. Murphy, J.A.; 
Pincock, L.F.; Christiansen, |.N. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falis, ID (United States). Jun 1994. 104p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE94014046. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) has received spent nuclear 
fuel (SNF) at the idaho Chemical Processing Plant (ICPP) for 
interim storage since 1951 and reprocessing since 1953. Until re- 
cently, the major activity of the ICPP has been the reprocessing of 
SNF to recover fissile uranium; however, changing world events 
have raised questions concerning the need to recover and recycle 
this material. In April 1992, DOE chose to discontinue reprocessing 
SNF for uranium recovery and shifted its focus toward the man- 
agement and disposition of radioactive wastes accumulated 
through reprocessing activities. Currently, 1.8 million gallons of 
radioactive liquid wastes (1.5 million gallons of radioactive sodium- 
bearing liquid wastes and 0.3 million gallons of high-level liquid 
waste) and 3,800 cubic meters (m°) of calcine waste are in inven- 
tory at the ICPP. Legal drivers and agreements exist obligating the 
INEL to develop, demonstrate, and implement technologies for 
safe and environmentally sound treatment and interim storage of 
radioactive liquid and calcine waste. Candidate treatment pro- 
cesses and waste forms are being evaluated using the Technology 
Evaluation and Analysis Methodology (TEAM) Model. This process 
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allows decision makers to (1) identify optimum radioactive waste 
treatment and disposal form alternatives; (2) assess tradeoffs be- 
tween various optimization criteria; (3) identify uncertainties in 
performance parameters; and (4) focus development efforts on op- 
tions that best satisfy stakeholder concerns. The Systems Analysis 
technology evaluation presented in this document supports the 
DOE in selecting the most effective radioactive liquid and calcine 
waste management pian to implement in compliance with estab- 
lished regulations, court orders, and agreements. 


23763 (WSRC-MS-92-378) A structural analysis model for 
clay caps. Wu, Tsu-te; Yau, Wen Foo. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-930702-56: 1993 ASME pressure vessel and 
piping conference, Denver, CO (United States), 25-29 Jul 1993). 
Order Number DE94009049. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a structural analysis model for clay caps 
used in the landfill of low-level nuclear waste to minimize the mi- 
gration of fluid through the soil. The clay cap resting on the soil 
foundation is treated as an axially symmetric elastic plate sup- 
ported by an elastic foundation. A circular hole (concentric with the 
plate) in the elastic foundation represents an underlying cavity 
formed in the landfill due to waste decomposition and volume re- 
duction. Unlike the models that commonly represent the soil 
foundation with equivalent springs, this model treats the foundation 
as a semi-infinite space and accounts for the work done by both 
compression and shear stresses in the foundation. The governing 
equation of the plate is based upon the classical theory of plate 
bending, whereas the governing equation derived by using 
Viasov's general variational method describes the soil foundation. 
The solutions are expressed in terms of Basset functions. A FOR- 
TRAN program was written to carry out the numerical calculations. 


23764 (WSRC-MS-—93-621(P)) Vitrification in the presence 
of salts. Marra, J.C.; Andrews, M.K.; Schumacher, R.F. Westing- 
house Savannah River Co., Aiken, SC (United States). [1994]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-940416—-14: 96. annual meet- 
ing of the American Ceramic Society, Indianapolis, IN (United 
States), 24-28 Apr 1994). Order Number DE94014224. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Glass is an advantageous material for the immobilization of nu- 
clear wastes because of the simplicity of processing and its unique 
ability to accept a wide variety of waste elements into its network 
structure. Unfortunately, some anionic species which are-present in 
the nuclear waste streams have only limited solubility in oxide 
glasses. This can result in either vitrification concerns or it can af- 
fect the integrity, of the final vitrified waste form. The presence of 
immiscible salts can also corrode metals and refractories in the vit- 
rification unit as well as degrade components in the off-gas system. 
The presence of a molten salt layer on the melt may alter the batch 
melting rate and increase operational safety concerns. These safety 
concerns relate to the interaction of the molten salt and the metter 
cooling fluids. Some preliminary data from ongoing experimental 
efforts examining the solubility of molten salts in glasses and the 
interaction of salts with melter component materials is included. 


23765 (WSRC-MS-94-021) Westinghouse Savannah River 
Site Supplier Environmental Restoration and Waste Manage- 
ment Information Exchange Forum. Sturm, H.F. Jr. (and others); 
Hottel, R.E.; Christoper, N. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940578-5: Pollution prevention conference, Denver, CO 
(United States), 3-5 May 1994). Order Number DE94012928. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Includes vugraphs. 

The Savannah River Site conducted its first Supplier information 
Exchange in September 1993. The intent of the conference was to 
inform potential suppliers of the Savannah River Sites mission and 
research and development program objectives in the areas of envi- 
ronmental restoration and waste management, and to solicit 
proposals for innovative research in those areas. Major areas 
addressed were Solid Waste, Environmental Restoration, 





Environmental Monitoring, Transition/Decontamination and Decom- 
missioning, and the Savannah River Technology Center. A total of 
1062 proposals were received addressing the 89 abstracts 
presented. This paper will describe the forum the process for solici- 
tation, the process for proposal review and selection, and review 
the overall results and benefits to Savannah River. 


23766 (WSRC-MS-—94-0121) A comparison of three meth- 
ods for determining the amount of nitric acid needed to treat 
HLW sludge at SRS. Siegwald, S.F. (Woodward-Clyde Federal 
Services, Overland Park, KS (United States)); Ferrara, D.M. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1994]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-940815—14: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94013296. 
Source: OST]; NTIS; INIS; GPO Dep. 

A comparison was made of three methods for determining the 
amount of nitric acid which will be needed to treat a sample of 
high-level waste (HLW) sludge from the Savannah River Site 
(SRS) Tank Farm. The treatment must ensure the resulting melter 
feed will have the necessary rheological and oxidation-reduction 
properties, reduce mercury and manganese in the sludge, and be 
performed in a fashion which does not produce a flammable gas 
mixture. The three methods examined where an empirical method 
based on pH measurements, a computational method based on 
known reactions of the species in the sludge and a titration based 
on neutralization of carbonate in the solution. 


23767 (WSRC-MS—94-0144) Toxicity Characteristic Leach- 
ing Procedure (TCLP) testing of Defense Waste Processing 
Facility (DWPF) projected glass compositions. Appiewhite- 
Ramsey, A. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-940815— 
42: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94013878. Source: OSTI; NTIS; INIS; GPO Dep. 

Vitrification of Savannah River Site (SRS) high level radioactive 
waste is scheduled to begin in late 1995. The vitrification operation 
will take place at the SRS Defense waste Processing Facility 
(DWPF). The US Department of Energy has instituted specifica- 
tions which provide technical criteria which must be met by the 
DWPF to ensure that the waste glass will be suitable for perma- 
nent disposal in a federal geologic repository. Included in these 
criteria is a specification requiring DWPF to determine whether its 
high level, radioactive waste glass should also be classified as 
characteristically hazardous waste. A study was performed, using 
the anticipated range of glass compositions which will be produced 
over the lifetime of the DWPF, which definitively proved that DWPF 
waste glass should not be classified as characteristic hazardous 
waste. 


23768 (WSRC-MS-—94-0158) Development of an ASTM stan- 
dard glass durability test, the Product Consistency Test (PCT), 
for high level radioactive waste glass. Jantzen, C.M.; Bibler, 
N.E.; Beam, D.C.; Ramsey, W.G. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-940815-12: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013294. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The nation’s first, and the world’s largest, facility to immobilize 
high-level nuclear waste in durable borosilicate glass has started 
operation at the Savannah River Site (SRS) in Aiken, South Car- 
olina. The product specifications on the glass wasteform produced 
in the Defense Waste Processing Facility (DWPF) required exten- 
sive characterization of the glass product before actual production 
began and for continued characterization during production. To aid 
in this characterization, a glass durability (leach) test was needed 
that was easily reproducible, could be performed remotely on 
highly radioactive samples, and could yield results rapidly. Several 
standard leach tests were examined with a variety of test configu- 
rations. Using existing tests as a starting point, the DWPF Product 
Consistency Test (PCT was developed in which crushed glass 
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samples are exposed to 90 + 2°C deionized water for seven days. 
Based on extensive testing, including a seven-laboratory round 
robin and confirmatory testing with radioactive samples, the PCT is 
very reproducible, yields reliable results rapidly, and can be per- 
formed in shielded cell facilities with radioactive samples. 


23769 (WSRC-MS-—94-0160) Treatability studies on mixed 
(radioactive and hazardous) M-Area F006 waste siudge: Vitrifi- 
cation via the Reactive Additive Stabilization Process (RASP). 
Jantzen, C.M.; Pickett, J.B.; Ramsey, W.G.; Beam, D.C. Westing- 
house Savannah River Co., Aiken, SC (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-940815—17: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94013292. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Solidification of mixed (hazardous and radioactive) waste sludges 
into glass is being examined at the Savannah River Site (SRS). 
The M-Area operations at the Savannah River Site (SRS) in Aiken, 
South Carolina, produced reactor components for nuclear weapons 
materials for the US Department of Energy. The resulting waste is 
currently being stored in nine tanks. The total volume in storage of 
was initially ~1,200,000 gallons of which ~ 1/3 is a gelatinous hy- 
droxide sludge. Vitrification of the sludge into glass is an attractive 
option because it reduces the waste volume by ~85% and reduces 
final disposal volume by 96% compared to alternative stabilization 
technologies. The large volume reductions allow for large associ- 
ated savings in disposal and/or long term storage costs. 


23770 (WSRC-MS—94-0177) Vitrification of F006 plating 
waste sludge by Reactive Additive Stabilization Process 
(RASP). Martin, H.L.; Jantzen, C.M.; Pickett, J.B. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9406182-1: American electroplaters 
and surface finishers (AESF) SUR/FIN ‘94 technical conference, In- 
dianapolis, IN (United States), 21-23 Jun 1994). Order Number 
DE94013657. Source: OSTI; NTIS; INIS; GPO Dep. 

Solidification into glass of nickel-on-uranium plating wastewater 
treatment plant sludge (F006 Mixed Waste) has been demon- 
strated at the Savannah River She (SRS). Vitrification using high 
surface area additives, the Reactive Additive Stabilization Process 
(RASP), greatly enhanced the solubility and retention of heavy 
metals In glass. The bench-scale tests using RASP achieved 76 
wt% waste loading In both soda-lime-silica and borosilicate 
glasses. The RASP has been Independently verified by a commer- 
cial waste management company, and a contract awarded to vitrify 
the approximately 500,000 gallons of stored waste sludge. The 
waste volume reduction of 89% will greatly reduce the disposal 
costs, and delisting of the glass waste is anticipated. This will be 
the world’s first commercial-scale vitrification system used for envi- 
ronmental cleanup of Mixed Waste. Its stabilization and volume 
reduction abilities are expected to set standards for the future of 
the waste management Industry. 


23771 (WSRC-MS-94-0271) Treatablility studies of alterna- 
tive wastewaters for Metal Finishing Effluent Treatment 
Facility. Wittry, D.M.; Martin, H.L. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940815-34: international nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013877. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The 300-M Area Liquid Effluent Treatment Facility (LETF) of the 
Savannah River Site (SRS) is an end-of-pipe industrial wastewater 
treatment facility that uses precipitation and filtration, which is the 
EPA Best Available Technology economically achievable for a 
Metal Finishing and Aluminum Form Industries. Upon the comple- 
tion of stored waste treatment, the LETF will be shut down, 
because production of nuclear materials for reactors stopped at the 
end of the Cold War. The economic use of the LETF for the treat- 
ment of alternative wastewater streams is being evaluated through 
laboratory bench-scale treatability studies. 
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23772 (WSRC-MS—94-0282) Effect of melter residence time 
and temperature on Defense Waste Processing Facility glass 
durability. Cicero, C.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940815-40: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013862. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Defense Waste Processing Facility (DWPF) located at the 
Savannah River Site (SRS) in Aiken, South Carolina, is currently 
scheduled to vitrify more than 130 million liters of High Level 
Waste (HLW). The glass product that will be produced must meet 
certain specifications, as defined in the Waste Acceptance Product 
Specifications (WAPS), in order for the DWPF canistered waste 
forms to be sent to the Civilian Radioactive Waste Management 
System (repository). WAPS 1.3 requires that the DWPF produce a 
consistent product, which is better than the Environmental Assess- 
ment (EA) glass as measured by the B, Na, and Li release from 
the Product Consistency Test (PCT). 


23773 (WSRC-MS-—94-0290) A laboratory study of washing 
of SRS high-level waste radioactive sludge-evidence for 
insoluble sodium and cesium-137. Hay, M.S.; Bibler, N.E. West- 
inghouse Savannah River Co., Aiken, SC (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-940815—11: International nu- 
clear and hazardous waste management conference, Atlanta, GA 
(United States), 14-18 Aug 1994). Order Number DE94013293. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments in the Shielded Cells at the Savannah River Tech- 
nology Center were undertaken to simulate the full-scale sludge 
washing process and thereby identify potential problems, wash 
water requirements, sludge settling rates and the fate of various ra- 
dioactive and non-radioactive species present in the sludge. The 
laboratory sludge washing experiments were conducted on a ra- 
dioactive sludge sample taken from one of three processing tanks 
in Extended Sludge Processing. The sample of Tank 42H sludge 
was extensively characterized for both soluble and insoluble 
species (radioactive and non-radioactive) before beginning the 
washing study. The results of the washing experiments using inhib- 
ited water (0.01 M NaOk) indicate there is essentially no dissolution 
of species from the insoluble phase of the sludge during the wash- 
ing. The addition of wash water to the sludge merely dilutes the 
salt dissolved in the interstitial supernate of the sludge. Another re- 
sult from the experiments is that approximately 30% of the sodium 
and 86% of the Cs-137 in the original unwashed sludge is present 
in an insoluble form and does not wash out of the sludge. 


23774 (WSRC-MS-94-0311) Glass consistency and glass 
performance. Plodinec, MJ; Ramsey, W.G. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-940815-57: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94014653. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Glass produced by the Defense Waste Processing Facility 
(DWPF) will have to consistently be more durable than a bench- 
mark glass (evaluated using a short-term leach test), with high 
confidence. The DWPF has developed a Glass Product Control 
Program to comply with this specification. However, it is not clear 
what relevance product consistency has on long-term glass perfor- 
mance. In this report, the authors show that DWPF glass, produced 
in compliance with this specification, can be expected to effectively 
limit the release of soluble radionuclides to natural environments. 
However, the release of insoluble radionuclides to the environment 
will be limited by their solubility, and not glass durability. 


23775 (WSRC-MS-94-0323) Technology summary of the in 
situ bioremediation demonstration (methane biostimulation) 
via horizontal wells at the Savannah River Site Integrated 
Demonstration Project. Hazen, T.C. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Looney, B.B.; Fliermans, 
C.B.; Eddy-Dilek, C.A.; Lombard, K.H.; Enzien, M.V.; Dougherty, 
J.M.; Wear, J. Westinghouse Savannah River Co., Aiken, SC 
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(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940815—18: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013289. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The US Department of Energy, Office of Technology Develop- 
ment, has been sponsoring full-scale environmental restoration 
technology demonstrations for the past 4 years. The Savannah 
River Site Integrated Demonstration focuses on “Clean-up of Soils 
ad Groundwater Contaminated with Chlorinated VOCs.” Several 
laboratories including our own had demonstrated the ability of 
methanotrophic bacteria to completely degrade or mineralize chlori- 
nated solvents, and these bacteria were naturally found in soil and 
aquifer material. Thus the test consisted of injection of methane 
mixed with air into the contaminated aquifer via a horizontal well 
and extraction from the vadose zone via a parallel horizontal well. 


23776 (WSRC-MS-94-0325) The DWPF waste form qualifi- 
cation program. Marra, S.L.; Plodinec, MJ. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-940815—21: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94013283. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Prior to the introduction of radioactive feed into the Defense 
Waste Processing Facility for immobilization in borosilicate glass 
an extensive waste qualification program must be completed. The 
DWPF must demonstrate its ability to comply with the Waste Ac- 
ceptance Product Specifications. This ability is being demonstrated 
through laboratory and pilot scale work and will be completed after 
the full operation of the DWPF using various simulated feeds. 


23777 (WSRC-MS-—94-0332) Materials considerations for 
dry storage of aluminum clad spent nuclear fuels. lyer, N.C.; 
Louthan, M.R. Jr. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-940815— 
31: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94013285. Source: OSTI; NTIS; INIS; GPO Dep. 

The aluminum clad spent nuclear fuels owned by the U S De- 
partment of Energy differ significantly from the Zircaloy/Stainless 
Steel clad light water reactor fuels currently being maintained by 
the commercial nuclear industry. Dry storage of aluminum clad 
spent fuel is currently being pursued by DOE as an interim storage 
option. Interim dry storage technologies have been developed for 
much of the commercial fuel. However, application of the commer- 
cial interim storage technology to the DOE owned aluminum clad 
fuels is difficult because of large differences in the anticipated ma- 
terials response. These differences arise because of differences in 
melting temperature, typical level of enrichment, diffusion and per- 
meation of fission products, strength, creep rates and hydration of 
the protective films. In addition, compatibility with potential drying 
and exposure environments, compatibility with nuclear poisons, 
and thermal and heat transfer characteristics combined with a very 
limited data base present significant challenges for the develop- 
ment and validation of criteria to assure safe and successful dry 
storage of aluminum clad fuels. This paper presents the significant 
differences between aluminum based spent fuels and the LWR fu- 
els and summarizes ongoing efforts to develop and validate criteria 
for interim dry storage. 


23778 (WSRC-MS-94-0334) Vitrification of low level and 
mixed (radioactive and hazardous) wastes: Lessons learned 
from high level waste vitrification. Jantzen, C.M. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-940815-50: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94014649. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Borosilicate glasses will be used in the USA and in Europe im- 
mobilize radioactive high level liquid wastes (HLLW) for ultimate 
geologic disposal. Simultaneously, tehnologies are being developed 





by the US Department of Energy's (DOE) Nuclear Facility sites to 
immobilize low-level and mixed (radioactive and hazardous) wastes 
(LLMW) in durable glass formulations for permanent disposal or 
long-term storage. Vitrification of LLMW achieves large volume re- 
ductions (86-97 %) which minimize the associated long-term 
storage costs. Vitrification of LLMW also ensures that mixed wastes 
are stabilized to the highest level reasonably possible, e.g. equiva- 
lent to HLLW, in order to meet both current and future regulatory 
waste disposal specifications The tehnologies being developed for 
Vitrification of LLMW rely heavily on the technologies developed for 
HLLW and the lessons learned about process and product control. 


23779 (WSRC-RP-90-1121) RCRA closure plan for under- 
ground storage tank 105-C. Miles, W.C. Jr. Westinghouse 
Savannah River Co., Aiken, SC (United States). 1 Oct 1990. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO09-89SR18035. Order Number DE94014229. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A Reactor Department program for repairing heat exchangers 
created a low level radioactive waste, which was held in under- 
ground storage tank (UST) 105-C, hereafter referred to as the 
tank. According to Procedures used at the facility, the waste’s pH 
was adjusted to the 8.0—-12.0 range before shipping it to the SRS 
Waste Management Department. For this reason, area personnel 
did not anticipate that the waste which is currently contained in the 
tank would have corrosive hazardous characteristic. However, re- 
cent analysis indicates that waste contained in the tank has a pH 
of greater than 12.5, thereby constituting a hazardous waste. Be- 
cause the Department of Energy-Savannah River Office (DOE-SR) 
could not prove that the hazardous waste had been stored in the 
tank for less than 90 days, the State of South Carolina Department 
of Health and Environmental Control (SCDHEC) alleged that DOE- 
SR was in violation of the 1976 Code of Laws of South Carolina. 
As agreed in Settlement Agreement 90-74-SW between the DOE 
and SCDHEC, this is the required closure plan for Tank 105-C. 
The purpose of this document is to present SCDHEC with an offi- 
cial plan for closing the underground storage tank. Upon approval 
by SCDHEC, the schedule for closure will be an enforceable por- 
tion of this agreement. 


23780 (WSRC-RP-—94-218) Radiological performance as- 
sessment for the E-Area Vaults Disposal Facility. Cook, J.R. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Hunt, P.D. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(United States); EG and G Idaho, Inc., idaho Falls, ID (United 
States); Westinghouse Savannah River Co., Aiken, SC (United 
States). 15 Apr 1994. 335p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94013650. Source: OSTI; NTIS; INIS; GPO Dep. 

The E-Area Vaults (EAVs) located on a 200 acre site immedi- 
ately north of the current LLW burial site at Savannah River Site 
will provide a new disposal and storage site for solid, low-level, 
non-hazardous radioactive waste. The EAV Disposal Facility will 
contain several large concrete vaults divided into cells. Three types 
of structures will house four designated waste types. The Interme- 
diate Level Non-Tritium Vaults will receive waste radiating greater 
than 200 mP/h at 5 cm from the outer disposal container. The In- 
termediate Level Tritium Vaults will receive waste with at least 10 
Ci of tritium per package. These two vaults share a similar design, 
are adjacent, share waste handling equipment, and will be closed 
as one facility. The second type of structure is the Low Activity 
Waste Vaults which will receive waste radiating less than 200 mR/h 
at 5 cm from the outer disposal container and containing less than 
10 Ci of tritium per package. The third facility, the Long Lived 
Waste Storage Building, provides covered, long term storage for 
waste containing long lived isotopes. Two additional types of dis- 
posal are proposed: (1) trench disposal of suspect soil, (2) naval 
reactor component disposal. To evaluate the long-term 
performance of the EAVs, site-specific conceptual models were de- 
veloped to consider: (1) exposure pathways and scenarios of 
potential importance; (2) potential releases from the facility to the 
environment; (3) effects of degradation of engineered features; (4) 
transport in the environment; (5) potential doses received from ra- 
dionuclides of interest in each vault type. 
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23781 (WSRC-RP-94-218-App.A-M) Radiological perfor- 
mance assessment for the E-Area Vaults Disposal Facllity: 
Appendices A through M. Cook, J.R. Westinghouse Savannah 
River Co., Aiken, SC (United States). 15 Apr 1994. 690p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94013651. Source: OSTI; 
NTIS; INIS; GPO Dep. 

These document contains appendices A-M for the performance 
assessment. They are A: details of models and assumptions, B: 
computer codes, C: data tabulation, D: geochemical interactions, 
E: hydrogeology of the Savannah River Site, F: software QA plans, 
G: compieteness review guide, H: performance assessment peer 
review panel recommendations, |: suspect soil performance analy- 
sis, J: sensitivity/uncertainty analysis, K: vault degradation study, L: 
description of naval reactor waste disposal, M: porflow input file. 
(GHH) 


23782 (WSRC-TR-93-301-Rev.2) Human reliability analysis 
for in-Tank Precipitation alignment and startup of emergency 
purge ventilation equipment: Revision 2. Olsen, L.M.; Shapiro, 
B.J.; Britt, T.E. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jan 1994. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94010816. Source: OSTI; NTIS; GPO Dep. 

This report documents the methodology used for calculating the 
human error probability for establishing air based ventilation using 
emergency purge ventilation equipment on In-Tank Precipitation 
(ITP) processing tanks 48 and 49 after a failure of the nitrogen 
purge system following a seismic event. The analyses were per- 
formed according to THERP (Technique for Human Error Rate 
Prediction) as described in NUREG/CR-1278-F, “Handbook of Hu- 
man Reliability Analysis with Emphasis on Nuclear Power Plant 
Application.” The calculated human error probabilities are provided 
as input to the Fault Tree Analysis for the ITP Nitrogen Purge Sys- 
tem. 


23783 (WSRC-TR-93-587-Vol.1) DWPF Glass Melter Tech- 
nology Manual: Volume 1. iverson, D.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 523p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS- 
89SR18035. Order Number DE94013044. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document details information about the design of a glass 
metter to be used at the Defense Waste Processing Facility located 
at the Savannah River Site. Topics include: melter overview, de- 
sign basis, materials, vessel configuration, insulation, refractory 
configuration, electrical isolation, electrodes, riser and pour spout 
heater design, dome heaters, feed tubes, drain valves, differential 
pressure pouring, and melter test results. Information is conveyed 
using many diagrams and photographs. 


23784 (WSRC-TR-93-587-Vol.2) DWPF Glass Melter Tech- 
nology Manual: Volume 2. iverson, D.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 704p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94013045. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document details information about the design of a glass 
melter to be used at the Defense Waste Processing Facility at the 
Savannah River Site. Topics include: Information discussed in the 
decision making processes, process description, equipment, mate- 
rials, process controls, and supporting information such as safety, 
radiation, and contamination. 


23785 (WSRC-TR-93-587-Vol.3) DWPF Glass Melter Tech- 
nology Manual: Volume 3. Iverson, D.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 541p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACOS- 
89SR18035. Order Number DE94013046. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document details information about the design of a glass 
metter to be used at the Defense Waste Processing Facility located 
at the Savannah River Site. Topics discussed include: Information 
collected during testing, equipment, materiais, design basis, feed 
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tubes, and an evaluation of the performance of various compo- 
nents. information is conveyed using many diagrams and 
photographs. 


23786 (WSRC-TR-93-587-Vol.4) DWPF Glass Melter Tech- 
nology Manual: Volume 4. iverson, D.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 769p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94013047. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document details information about the design of a glass 
metter to be used at the Defense Waste Processing Facility located 
at the Savannah River Plant. information contained in this docu- 
ment consists solely of a machine drawing and parts list and 
purchase orders with specifications of equipment used in the devel- 
opment of the melter. 


23787 (WSRC-TR-93-597) Safety assessment for the 
above ground storage of Cadmium Safety and Control Rods at 
the Solid Waste Management Facility. Shaw, K.W. Westinghouse 
Savannah River Co., Aiken, SC (United States). Nov 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94011671. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The mission of the Savannah River Site is changing from ra- 
dioisotope production to waste management and environmental 
restoration. As such, Reactor Engineering has recently developed 
a plan to transfer the safety and control rods from the C, K, L, and 
P reactor disassembly basin areas to the Transuranic (TRU) Waste 
Storage Pads for long-term, retrievable storage. The TRU pads are 
located within the Solid Waste Management Facilities at the Sa- 
vannah River Site. An Unreviewed Safety Question (USQ) Safety 
Evaiuation has been performed for the proposed disassembly 
basin operations phase of the Cadmium Safety and Control Rod 
Project. The USQ screening Kdentified a required change to the au- 
thorization basis; however, the Proposed Activity does not involve 
a positive USQ Safety Evaluation. A Hazard Assessment for the 
Cadmium Safety and Control Rod Project determined that the 
above-ground storage of the cadmium rods results in no change in 
hazard level at the TRU pads. A Safety Assessment that specifi- 
cally addresses the storage (at the TRU pads) phase of the 
Cadmium Safety and Contro! Rod Project has been performed. Re- 
sults of the Safety Assessment support the conclusion that a 
positive USQ is not involved as a result of the Proposed Activity. 


23788 (WSRC-TR-94-058) Uranium settling rates in SRS 
waste supernate. Karraker, D.G. Westinghouse Savannah River 
Co., Aiken, SC (United States). 26 Jan 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE94013858. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The evaporation of SRS High Level Waste supernate is accom- 
panied by a decrease in the solubility of uranium, and thus 
uranium precipitates as the complex compound usually referred to 
as Naj2U2O7. The precipitated Na2U2O7 and other precipitated 
solids will settle through the concentrated evaporator product at a 
rate determined by Stokes’ Law. The quantities which make up 
Stokes’ Law can all be determined from physical measurements, 
and the settling rate thus determined for any particle size or, by ex- 
tension, for a distribution of particle sizes. Reported here are the 
measurement of the variables in Stokes’ Law for NasU,07. 


23789 (WSRC-TR-94-0249) Electron Beam Technology 
Demonstration at the Savannah River Site. Suer, A. Westing- 
house Savannah River Co., Aiken, SC (United States). 10 May 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94013859. Source: OSTI; NTIS; INIS; GPO Dep. 

The electron beam technology demonstration at SRS has poten- 
tial benefit to some groundwater remediation projects at SR and 
other DOE facilities. At SRS, organic contaminants are the most 
commonly found contaminants in groundwaters, consequently, this 
technology has the potential to remove the contaminants fro the 
groundwaters effectively. The primary objective is to provide site- 
specific data to support SRS remediation actions. The secondary 
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objective for the technology demonstration will be to obtain neces- 
sary information for a full-scale remediation treatment system. The 
information will include operating and construction costs, removal 
efficiency, potential operating problems, and process chemical 
dosages if applied. 
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Refer also to citation(s) 23509, 23582, 23614, 23621, 23622, 
23624, 23632, 23635, 23698, 23699, 23700, 23701, 23702, 23704, 
23705, 23720, 23731, 23842, 23847, 23848, 25238, 25674, 25917, 
25963, 26166 


23790 (BNWL-521) Pacific Northwest Laboratory monthly 
activities report for July 1967. Paul, R.S. Battelle-Northwest, 
Richland, WA (United States). Pacific Northwest Lab. Aug 1967. 
80p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012951. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

This monthly report details activities of the Battelle Pacific North- 
west Laboratory in production and Hanford Plant assistance 
programs for the month of July 1967. 


23791 (BNWL-CC—807) Inter-reactor river temperature data. 
Corley, J.P. Battelle Pacific Northwest Lab., Richland, WA (United 
States). 9 Sep 1966. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94014839. Source: OSTI; NTIS; GPO Dep. 

Douglas-United Nuclear is administering a program of studies to 
evaluate the effects of the proposed Ben Franklin Dam on the 
Hanford production reactors. Part of this program includes hy- 
draulic model studies of the river from above 100-B Area to below 
100-D Area. The Environmental Studies Section of Battelle- 
Northwest has been requested to furnish accumulated river data 
and to obtain supplemental data required for verification of the 
model. The unclassified velocity data has already been submitted. 
This document has been prepared to transmit the temperature 
data. The data shown for 1964 and 1965 were obtained in work 
done under the Division of Production research and development 
program, “Columbia River Studies” (Mission 14). 


23792 (DOE/EH-0381) Routine environmental audit of the 
Sandia National Laboratories, California, Livermore, California. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Audit. 
Mar 1994. 212p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014306. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report documents the results of the Routine Environmental 
Audit of the Sandia National Laboratories, Livermore, California 
(SNL/CA). During this audit the activities the Audit Team conducted 
included reviews of internal documents and reports from preview 
audits and assessments; interviews with US Department of Energy 
(DOE), State of California regulators, and contractor personnel; 
and inspections and observations of selected facilities and opera- 
tions. The onsite portion of the audit was conducted from February 
22 through March 4, 1994, by the DOE Office of Environmental 
Audit (EH-24), located within the Office of Environment, Safety, 
and Health (EH). The audit evaluated the status of programs to en- 
sure compliance with Federal, state, and local environmental laws 
and regulations; compliance with DOE Orders, guidance, and di- 
rectives; and conformance with accepted industry practices and 
standards of performance. The audit also evaluated the status and 
adequacy of the management systems developed to address 
environmental requirements. The audit's functional scope was com- 
prehensive and included all areas of environmental management 
and a programmatic evaluation of NEPA and inactive waste sites. 


23793 (DOE/EIS—0203-D-Summ.) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs draft environmental impact 
statement: Summary. USDOE idaho Operations Office, Idaho 
Falls, ID (United States). Jun 1994. 70p. Sponsored by USDOE, 





Washington, DC (United States). Order Number DE94014147. 
Source: OST]; NTIS; INIS; GPO; GPO Dep. 

This document analyzes at a programmatic level the potential 
environmental consequences over the next 40 years of alternatives 
related to the transportation, receipt, processing, and storage of 
spent nuclear fuel under the responsibility of the US Department of 
Energy. It also analyzes the site-specific consequences of the 
Idaho National Engineering Laboratory sitewide actions anticipated 
over the next 10 years for waste and spent nuclear fuel manage- 
ment and environmental restoration. For programmatic spent 
nuclear fuel management, this document analyzes alternatives of 
no action, decentralization, regionalization, centralization and the 
use of the plans that existed in 1992/1993 for the management of 
these materials. For the Idaho National Engineering Laboratory, 
this document analyzes alternatives of no action, ten-year plan, 
minimum and maximum treatment, storage, and disposal of US 
Department of Energy wastes. 


23794 (DOE/EIS—0203-D-Vol.1-App.B) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs draft environmental impact 
statement: Volume 1, Appendix B: idaho National Engineering 
Laboratory Spent Nuclear Fuel Management Program. USDOE 
Assistant Secretary for Environmental Management, Washington, 
DC (United States). Jun 1994. 267p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014150. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The US Department of Energy (DOE) has prepared this report to 
assist its management in making two decisions. The first decision, 
which is programmatic, is to determine the management program 
for DOE spent nuclear fuel. The second decision is on the future 
direction of environmental restoration, waste management, and 
spent nuclear fuel management activities at the Idaho National En- 
gineering Laboratory. Volume 1 of the EIS, which supports the 
programmatic decision, considers the effects of spent nuclear fuel 
management on the quality of the human and natural environment 
for planning years 1995 through 2035. DOE has derived the infor- 
mation and analysis results in Volume 1 from several site-specific 
appendixes. Volume 2 of the EIS, which supports the INEL-specific 
decision, describes environmental impacts for various environmen- 
tal restoration, waste management, and spent nuclear fuel 
management alternatives for planning years 1995 through 2005. 
This Appendix B to Volume 1 considers the impacts on the INEL 
environment of the implementation of various DOE-wide spent nu- 
clear fuel management alternatives. The Naval Nuclear Propulsion 
Program, which is a joint Navy/DOE program, is responsible for 
spent naval nuclear fuel examination at the INEL. For this appen- 
dix, naval fuel that has been examined at the Naval Reactors 
Facility and turned over to DOE for storage is termed naval-type 
fuel. This appendix evaluates the management of DOE spent nu- 
clear fuel including naval-type fuel. 


23795 


(DOE/E!S—0203-D-Vol.2-Pt.A) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs Draft Environmental impact 
Statement: Volume 2, Part A. USDOE Idaho Operations Office, 
Idaho Falls, ID (United States). Jun 1994. 675p. Sponsored by US- 


DOE, Washington, DC (United States). Order 
DE94014156. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 
This document analyzes at a programmatic level the potential 
environmental consequences over the next 40 years of alternatives 
related to the transportation, receipt, processing, and storage of 
spent nuclear fuel under the responsibility of the US Department of 
Energy. It also analyzes the site-specific consequences of the 
Idaho National Engineering Laboratory sitewide actions anticipated 
over the next 10 years for waste and spent nuclear fuel manage- 
ment and environmental restoration. For programmatic spent 
nuclear fuel management this document analyzes alternatives of 
no action, decentralization, regionalization, centralization and the 
use of the plans that existed in 1992/1993 for the management of 
these materials. For the Idaho National Engineering Laboratory, 
this document analyzes alternatives of no action, ten-year plan, 
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minimum and maximum and maximum treatment, storage, and dis- 
posal of US Department of Energy wastes. 


23796 (DOE/EIS—0203-Vol.1-App.A) Department of Energy 
Programmatic Spent Nuclear Fuel Management and idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs draft environmental impact 
statement: Volume 1, Appendix A: Hanford Site Spent Nuclear 
Fuel Management Program. USDOE Assistant Secretary for Envi- 
ronmental Management, Washington, DC (United States). Jun 
1994. 396p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014149. Source: OSTI; NTIS; INIS; 
GPO; GPO Dep. 

The US Department of Energy (DOE) is currently deciding the 
direction of its environmental restoration and waste management 
programs at the Idaho National Engineering Laboratory (INEL) for 
the next 10 years. Pertinent to this decision is establishing policies 
for the environmentally sensitive and safe transport, storage, and 
management of spent nuclear fuels. To develop these policies, it is 
necessary to revisit or examine the available options. As a part of 
the DOE complex, the Hanford site not only has a large portion of 
the nationwide DOE-owned inventory of spent nuclear fuel, but 
also is a participant in the DOE decision for management and ulti- 
mate disposition of spent nuclear fuel. Efforts in this process at 
Hanford include assessment of several options for stabilizing, 
transporting, and storing all or portions of DOE-owned spent nu- 
clear fuel at the Hanford Site. Such storage and management of 
spent nuclear fuel will be in a safe and suitable manner until a final 
decision is made for ultimate disposition of spent nuclear fuel. The 
Hanford Site will be affected by the alternative chosen. The storage 
and processing options identified in the environmental impact state- 
ment (EIS) for the Hanford Site represent approaches that provide 
conservatively high environmental impacts. The planned site- 
specific EIS will consider a full range of reasonable alternatives, 
including modification of existing Hanford facilities for spent nuclear 
fuel management and commercial processing. Site-specific actions 
will be implemented based on the planned site-specific EIS. 


23797 (DOE/EM-0148P) Uranium in Solis integrated 
Demonstration: Technology summary, March 1994. USDOE Of- 
fice of Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Technology Develop- 
ment. Mar 1994. 45p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94012510. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A recent Pacific Northwest Laboratory (PNL) study identified 59 
waste sites at 14 DOE facilities across the nation that exhibit ra- 
dionuclide contamination in excess of established limits. The rapid 
and efficient characterization of these sites, and the potentially con- 
taminated regions that surround them represents a technological 
challenge with no existing solution. In particular, the past opera- 
tions of uranium production and support facilities at several DOE 
sites have occasionally resulted in the local contamination of sur- 
face and subsurface soils. Such contamination commonly occurs 
within waste burial sites, cribs, pond bottom sediments and soils 
surrounding waste tanks or uranium scrap, ore, tailings, and slag 
heaps. The objective of the Uranium In Soils Integrated Demon- 
stration is to develop optimal remediation methods for soils 
contaminated with radionuclides, principally uranium (U), at DOE 
sites. It is examining all phases involved in an actual cleanup, 
including all regulatory and permitting requirements, to expedite se- 
lection and implementation of the best technologies that show 
immediate and long-term effectiveness specific to the Fernald Envi- 
ronmental Management Project (FEMP) and applicable to other 
radionuclide contaminated DOE sites. The demonstration provides 
for technical performance evaluations and comparisons of different 
developmental technologies at FEMP sites, based on 
cost-effectiveness, risk-reduction effectiveness, technology effec- 
tiveness, and regulatory and public acceptability. Technology 
groups being evaluated include physical and chemical contaminant 
separations, in situ remediation, real-time characterization and 
monitoring, precise excavation, site restoration, secondary waste 
treatment, and soil waste stabilization. 


23798 (DOE/IG—0351) Report on audit of costs and man- 
agement of the Yucca Mountain Project. USDOE Office of 
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inspector General, Washington, DC (United States). Capital Re- 
gional Audit Office. 23 Jun 1994. 31p. Sponsored by USDOE, 
Washington, DC (United States). Source: OST! (Free of Charge). 

Report to The Secretary. 

The Department of Energy (Department) is responsible for estab- 
fishing an underground waste repository to store high-level nuclear 
waste. To carry out this responsibility, the Department of Energy 
established the Office of Civilian Radioactive Waste Management 
(Waste Management Office). The Waste Management Office began 
characterization of the Yucca Mountain site to assess the feasibility 
of safely storing spent fuel and high level waste for 10,000 years. 
To date, the Department had spent about $1.5 billion on site char- 
acterization activities. The purpose of our audit was to examine 
how effectively these funds were spent and to examine the costs 
and management of contracting for the project. Our audit found 
that if procurement and fund allocation practices were streamlined, 
significant savings could be achieved over the remaining life of the 
project. Also, the anticipated reductions in the number of project 
participants had not materialized, nor had management and inte- 
gration of the project been effectively implemented. In addition, the 
Waste Management Office’s efforts to make major staffing reduc- 
tions had not met the original goals, and sound cost reduction 
ideas advanced by the project's participants were not evaluated 
and implemented in a timely manner. Management agreed with our 
recommendations and is in the process of developing a program- 
wide strategic plan that recognizes funding constraints and has 
implemented a reorganization of the management structure at the 
Project Office. 


23799 (DOE/NV/11432-93) Operational air sampling report: 
[Semiannual report], July 1-December 31, 1993. Lyons, C.L. 
Reynokis Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). Mar 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-94NV11432. Order 
Number DE94011632. Source: OSTI; NTIS; INIS; GPO Dep. 
Nevada Test Site vertical shaft and tunnel events generate beta/ 
gamma fission products. The REECo air sampling program is 
designed to measure these radionuclides at various facilities sup- 
porting these events. The current testing moratorium and closure of 
the Decontamination Facility has decreased the scope of the pro- 
gram significantly. Of the 118 air samples collected in the only 
active tunnel complex, only one showed any airborne fission prod- 
ucts. Tritiated water vapor concentrations were very similar to 
previously reported levels. The 206 air samples collected at the 
Area-6 decontamination bays and laundry were again well below 
any Derived Air Concentration calculation standard. Laboratory 


analyses of these samples were negative for any airbome fission 
products. 


23800 (DOE/OR/22160-T10) Demonstration testing and 
evaluation of in situ soil heating: Treatability study work plan, 
Revision 1. Sresty, G.C. IIT Research Inst., Chicago, IL (United 
States). 7 Jul 1994. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-930R22160. Order Number 
DE94015049. Source: OSTI; NTIS; INIS; GPO Dep. 

A Treatability Study planned for the demonstration of the in situ 
electromagnetic (EM) heating process to remove organic solvents 
is described in this Work Plan. The treatability study will be con- 
ducted by heating subsurface vadose-zone soils in an organic 
plume adjacent to the Classified Burial Ground K-1070-D located at 
K-25 Site, Oak Ridge. The test is scheduled to start during the 
fourth quarter of FY94 and will be completed during the first quarter 
of FY95. The EM heating process for soil decontamination is based 
on volumetric heating technologies developed during the 70s for 
the recovery of fuels from shale and tar sands by IIT Research 
Institute (IITRI) under a co-operative program with the US Depart- 
ment of Energy (DOE). Additional modifications of the technology 
developed during the mid ’80s are currently used for the production 
of heavy oil and waste treatment. Over the last nine years, a num- 
ber of Government agencies (EPA, Army, AF, and DOE) and 
industries sponsored further development and testing of the in situ 
heating and soil decontamination process for the remediation of 
soils containing hazardous organic contaminants. In this process 
the soil is heated in situ using electrical energy. The contaminants 
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are removed from the soii due to enhanced vaporization, steam dis- 
tillation and stripping. IITRI will demonstrate the EM Process for in 
situ soil decontamination at K-25 Site under the proposed treatabil- 
ity study. Most of the contaminants of concern are volatile organics 
which can be removed by heating the soil to a temperature range 
of 85 to 95 C. The efficiency of the treatment will be determined by 
comparing the concentration of contaminants in soil samples. Sam- 
ples will be obtained before and after the demonstration for a 
measurement of the concentration of contaminants of concern. 


23801 (DOE/RL-94-14) Radioactive air emissions notice of 
construction for the 105N Basin Stabilization. Coenenberg, E.T. 
(Westinghouse Hanford Co., Richland, WA (United States)). US- 
DOE Richland Operations Office, WA (United States). [1994]. 118p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94010336. Source: OSTI; NTIS; INIS; GPO Dep. 

The 105N Basin (basin) Stabilization will place the basin in a ra- 
diologically and environmentally safe condition so that it can be 
decommissioned at a later date. The basin is in the 105N Building, 
which is located in the 100N Area. The 100N Area is located in the 
Northern portion of the Hanford Site approximately 35 miles north- 
west of the city of Richland, Washington. The basin stabilization 
objectives are to inspect for Special Nuclear Material (SNM) (i.e., 
fuel assemblies and fuel pieces), remove the water from the basin 
and associated pits, and stabilize the basin surface. The stabiliza- 
tion will involve removal of basin hardware, removal of basin 
sediments, draining of basin water, and cleaning and stabilizing 
basin surfaces to prevent resuspension of radioactive emissions to 
the air. These activities will be conducted in accordance with all 
applicable regulations. 


23802 (LA-12729-MS) Thermodynamic analysis of spent 
pyrochemical salts in the stored condition and in viable acci- 
dent scenarios. Axier, K.M. Los Alamos National Lab., NM 
(United States). Mar 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94008788. Source: OSTI; NTIS; INIS; GPO Dep. 

This study involves examining “spent” electrorefining (ER) salts 
in the form present after usage (as stored), and then after expo- 
sure to water in a proposed accident scenario. Additionally, the 
equilibrium composition of the salt after extended exposure to air 
was also calculated by computer modeling and those results are 
also presented herein. It should be noted that these salts are ex- 
tremely similar to spent MSE salts from the Rocky Flats MSE 
campaigns using NaCl-KCI- MgClo. 


23803 (LA-12738-MS) Aquatic macroinvertebrates and wa- 
ter quality in Sandia Canyon. Bennett, K. Los Alamos National 
Lab., NM (United States). May 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94013644. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1990, field studies of water quality and stream macroinverte- 
brate communities were initiated in Sandia Canyon at Los Alamos 
National Laboratory. The studies were designed to establish base- 
line data and to determine the effects of routine discharges of 
industrial and sanitary waste. Water quality measurements were 
taken and aquatic macroinvertebrates sampled at three permanent 
stations within the canyon. Two of the three sample stations are lo- 
cated where the stream regularly receives industrial and sanitary 
waste effluents. These stations exhibited a low diversity of 
macroinvertebrates and slightly degraded water quality. The last 
sample station, located approximately 0.4 km (0.25 mi) down- 
stream from the nearest wastewater outfall, appears to be in a 
zone of recovery where water quality parameters more closely re- 
semble those found in natural streams in the Los Alamos area. A 
large increase in macroinvertebrate diversity was also observed at 
the third station. These results indicate that effluents discharged 
into Sandia Canyon have a marked effect on water quality and 
aquatic macroinvertebrate communities. 


23804 (LA-12799-PR) Determining uranium speciation in 
Fernald solis by molecular spectroscopic methods: FY 1993 
progress report. Allon, P.G.; Berg, J.M.; Crisholm-Brause, C.J.; 
Conradson, S.D.; Donohoe, R.J.; Morris, D.E.; Musgrave, J.A.; 
Tait, C.D. Los Alamos National Lab., NM (United States). Jul 1994. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-7405-ENG-36. Order Number DE94013979. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This progress report describes new experimental results and in- 
terpretations for data collected from October 1, 1992, through 
September 30, 1993, as part of the Characterization Task of the 
Uranium in Soils Integrated Demonstration of the Office of Technol- 
ogy Development, Office of Environmental Restoration and Waste 
Management of the US Department of Energy. X-ray absorption, 
optical luminescence, and Raman vibrational spectroscopies were 
used to determine uranium speciation in contaminated soils from 
the US DOE's former uranium production facility at Fernald, Ohio. 
These analyses were carried out both before and after application 
of one of the various decontamination technologies being devel- 
oped within the Integrated Demonstration. This year the program 
focused on characterization of the uranium speciation remaining in 
the soils after decontamination treatment. X-ray absorption and 
optical luminescence spectroscopic data were collected for approxi- 
mately 40 Fernald soil samples, which were treated by one or 
more of the decontamination technologies. 


23805 (LA-UR-94-1038) The transition io a revised quality 
assurance standard: The Los Alamos experience. Bolivar, S.L. 
(Los Alamos National Lab., NM (United States)); Clevenger, M.J.; 
Gillespie, P.F.; Day, J.L. Los Alamos National Lab., NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940985—1: 
American Society for Quality Control Energy and Environmental 
Quality Division conference, Tucson, AZ (United States), 18-21 
Sep 1994). Order Number DE94009337. Source: OSTI; NTIS; 
GPO Dep. 

On January 6, 1993 the Los Alamos Yucca Mountain Site Char- 
acterization Project (YMP) office received a directive to implement 
DOE/RW-0333P, Quality Assurance Requirements and Description. 
This document is a revised quality assurance standard containing 
the quality assurance requirements for the YMP. Forty-two Los 
Alamos quality assurance documents were affected by this direc- 
tive. Our goal was to transition to the revised standard with 
minimal impact on research activities yet maintain maximum flexi- 
bility and efficiency. The process of transitioning to a revised 
quality assurance standard, in essence replacing an existing quality 
assurance program with a new program, was a unique learning ex- 
perience. Although some problems were anticipated, the magnitude 
and complexity of problems was, at times, almost overwhelming. 
The problems encountered include the review process being more 
complex than anticipated; inconsistencies of much larger magni- 
tude than originally believed; difficulties with electronic data base 
connections; quality processes being more complex than originally 
perceived, and administrative bottlenecks. The transition was very 
stressful and this was in part caused by the magnitude of the 
change. However, the transition process was enhanced by both a 
flexible schedule (provided by the customer) and flexibility in being 
able to revise procedures and modify processes. This allowed for 
minimal disruption to research activities. The new quality assur- 
ance program is better documented, therefore should be better 
understood by YMP personnel, is tracked electronically, and should 
provide a better product for the customer. 


23806 (MMSC-EM-94146) Pinellas Plant annual site envi- 
ronmental report for calendar year 1993. Martin Marietta 
Specialty Components, Inc., Largo, FL (United States). 10 Jun 
1994. 144p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-92AL73000. Order Number 
DE94014132. Source: OSTI; NTIS; INIS; GPO Dep. 

Martin Marietta Specialty Components, Inc., and the US Depart- 
ment of Energy are committed to successfully administering a high 
quality Environmental Management Program at the Pinellas Plant 
in Pinellas County, Florida. Part of this commitment includes accu- 
rately documenting and communicating to the Pinellas Plant 
stakeholder the results of their environmental compliance and mon- 
itoring activities. The Annual Site Environmental Report presents a 
comprehensive summary of the results of the environmental moni- 
toring, waste management, and environmental restoration programs 
at the Pinellas Plant for 1993. This report also includes the plant's 
performance in the areas of compliance with applicable regulatory 
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requirements and standards and identifies major environmental 
management program initiatives and accomplishments for 1993. 


23807 (NUREG/CR-6232) Assessing the environmental 
availability of uranium in soils and sediments. Amonette, J.E. 
(Pacific Northwest Lab., Richland, WA (United States)); Holdren, 
G.R. Jr.; Krupa, K.M.; Lindenmeier, C.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Waste Man- 
agement; Pacific Northwest Lab., Richland, WA (United States). 
Jun 1994. 102p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(PNL-—9750). Source: OSTI; NTIS; INIS. 

Soils and sediments contaminated with uranium pose certain en- 
vironmental and ecological risks. At low to moderate levels of 
contamination, the magnitude of these risks depends not only on 
the absolute concentrations of uranium in the material but also on 
the availability of the uranium to drinking water supplies, plants, or 
higher organisms. Rational approaches for regulating the clean-up 
of sites contaminated with uranium, therefore, should consider the 
value of assessing the environmental availability of uranium at the 
site before making decisions regarding remediation. The purpose 
of this work is to review existing approaches and procedures to de- 
termine their potential applicability for assessing the environmental 
availability of uranium in bulk soils or sediments. In addition to 
making the recommendations regarding methodology, the authors 
have tabulated data from the literature on the aqueous complexes 
of uranium and major uranium minerals, examined the possibility of 
predicting environmental availability of uranium based on thermo- 
dynamic solubility data, and compiled a representative list of 
analytical laboratories capable of performing environmental analy- 
ses of uranium in soils and sediments. 


23808 (PNL-8681) Modeling study of deposition locations 
in the 291-Z plenum. Mahoney, L.A.; Glissmeyer, J.A. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1994. 93p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94015161. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The TEMPEST (Trent and Eyler 1991) and PART5 computer 
codes were used to predict the probable locations of particle depo- 
sition in the suction-side plenum of the 291-Z building in the 200 
Area of the Hanford Site, the exhaust fan building for the 234-52, 
236-Z, and 232-Z buildings in the 200 Area of the Hanford Site. 
The Tempest code provided velocity fields for the airflow through 
the plenum. These velocity fields were then used with TEMPEST 
to provide modeling of near-floor particle concentrations without 
particle sticking (100% resuspension). The same velocity fields 
were also used with PARTS5 to provide modeling of particle deposi- 
tion with sticking (0% resuspension). Some of the parameters 
whose importance was tested were particle size, point of injection 
and exhaust fan configuration. 


23809 


(PNL-9801) Hanford Site environmental setting data 
developed for the unit risk factor methodology in support of 
the Programmatic Environmental Impact Statement (PEIS). 
Schramke, J.A.; Glantz, C.S.; Holdren, G.R. Pacific Northwest 
Lab., Richland, WA (United States). May 1994. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 


76RL01830. Order Number DE94014043. Source: 
INIS; GPO Dep. 

This report describes the environmental settings identified for the 
Hanford Site in support of the US Department of Energy's (DOE’s) 
Programmatic Environmental Impact Study (PEIS). The objective of 
the PEIS is to provide the public with information about the types 
of waste and contamination problems associated with major DOE 
facilities across the country and to assess the relative risks that 
these wastes pose to the public, onsite workers, and the environ- 
ment. The environmental setting information consists of the 
site-specific data required to model (using the Multimedia Envi- 
ronmental Pollutant Assessment System) the atmospheric, 
groundwater, and surface-water transport of contaminants within 
the boundaries of the Hanford Site. The environmental setting data 
describes the climate, atmospheric dispersion, hydrogeology, and 
surface-water characteristics of the Site. The number of environ- 
mental settings developed for the Hanford Site was the fewest that 
could provide accurate results when used in the risk assessment 


OSTI; NTIS; 
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modeling. Environmental settings for Hanford were developed in 
conjunction with local experts in the fields of meteorology, geology, 
hydrology, and geochemistry. Site experts participated in the initial 
development, fine-tuning, and final review of Hanford’s PEIS envi- 
ronmental settings. 


23810 (PNL-9971) Hanford environmental publications/ 
presentations, 1989-1993. Gray, R.H. Pacific Northwest Lab., 
Richland, WA (United States). Jul 1994. 79p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94015298. Source: OSTI; NTIS; 
GPO Dep. 

This document provides references to the diverse environment 
activities conducted on the Hanford Site and the data available for 
the years 1989 through 1993. The bibliography includes presenta- 
tions, articles, and reports that were prepared mainly by staff of the 
Pacific Northwest Laboratory, primarily for the Department of 
Energy, other onsite contractors, and other agencies and/or organi- 
zations involved in environmental studies at Hanford. References 
listed in the bibliography include: (1) abstracts and articles pub- 
lished in peer reviewed, scientific journals; (2) abstracts and/or 
articles published in symposia proceedings; (3) annual and topical 
technical reports, and unpublished presentations made at scientific 
or technical meetings. Three bibliographical sources of information 
available for the years prior to 1989 are listed. 530 refs. 


23811 (PNL-SA-24200) Infrared signatures for remote 
sensing. McDowell, R.S.; Sharpe, S.W.; Kelly, J.F. Pacific North- 
west Lab., Richland, WA (United States). Apr 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-9404162-8: 1994 caliope interim technical 
review, Oakland, CA (United States), 26-28 Apr 1994). Order Num- 
ber DE94014222. Source: OSTI; NTIS; INIS; GPO Dep. 

PNL’s capabilities for infrared and near-infrared spectroscopy in- 
clude tunable-diode-laser (TDL) systems covering 300—3,000 cm-' 
at <10-MHz bandwidth; a Bruker Fourier-transform infrared (FTIR) 
spectrometer for the near- to far-infrared at 50-MHz resolution; and 
a stable line-tunable, 12-w cw CO» laser. PNL also has a beam 
expansion source with a 12-cm slit, which provides a 3-m effective 
path for gases at ~10 K, giving a Doppler width of typically 10 
MHz; and long-path static gas cells (to 100 m). In applying this 
equipment to signatures work, the authors emphasize the impor- 
tance of high spectral resolution for detecting and identifying 
atmospheric interferences; for identifying the optimum analytical 
frequencies; for deriving, by spectroscopic analysis, the molecular 
parameters needed for modeling; and for obtaining data on species 
and/or bands that are not in existing databases. As an example of 
such spectroscopy, the authors have assigned and analyzed the 
C-Cl stretching region of CCl, at 770-800 cm—". This is an impor- 
tant potential signature species whose IR absorption has remained 
puzzling because of the natural isotopic mix, extensive hot-band 
Structure, and a Fermi resonance involving a nearby combination 
band. Instrument development projects include the IR sniffer, a 
small high-sensitivity, high-discrimination (Doppler-limited) device 
for fence-line or downwind monitoring that is effective even in re- 
gions of atmospheric absorption; preliminary work has achieved 
sensitivities at the low-ppb level. Other work covers trace species 
detection with TDLs, and FM-modulated CO. laser LIDAR. The au- 
thors are planning a field experiment to interrogate the Hanford 
tank farm for signature species from Rattlesnake Mountain, a 


standoff of ca. 15 km, to be accompanied by simultaneous ground- 
truthing at the tanks. 


23812 (PNWD-2254-HEDR) Sources of secondary radionu- 
clide releases from Hanford Operations. Heeb, C.M.; Gydesen, 
S.P. Pacific Northwest Lab., Richland, WA (United States). May 
1994. 52p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Contract 200-92-0503; Contract 18620. Order Number 
DE94014217. Source: OSTI; NTIS; INIS; GPO Dep. 

This report considers Hanford facilities and operations with the 
potential to be secondary radionuclide release sources. Facilities 
that produced radionuclides or processed products of fission reac- 
tions and were not covered in previous source term reports are 
included in this report. The following facilities are described and 
any potentially significant releases from them are estimated: 


80 ERA Vol. 19, No. 9 


PUREX (1956-1972, 1983-1988) and REDOX (1952-1967)— 
campaigns with non-standard feed material (materials other than 
fuel from single-pass reactors); C PLANT (Hot Semi-Works)-pilot 
plant and strontium recovery; Z Plant-plutonium finishing; U and 
UO3 Plants—uranium recovery; 108 B Plant-tritium extraction; 300 
Area Plutonium Recycle Test Reactor (PRTR); 300 Area Low 
Power Test Reactors; Criticality Accidents; and 400 Area Fast Flux 
Test Facility (FFTF). The method of analysis was to examine each 
facility, give a brief description of its purpose and operations, and 
describe the types of material the facility processed as an indica- 
tion of the radionuclides it had the potential to release. Where 
possible, specific radionuclides are estimated and values from the 
original documents are reported. 


23813 (USGS/WRIR-92-4016) Preliminary hydrogeologic 
assessment of boreholes UE-25c No. 1, UE-25c No. 2, and 
UE-25c No. 3, Yucca Mountain, Nye County, Nevada: Water- 
resources investigations report 92-4016. Geldon, ALL. 
Geological Survey, Denver, CO (United States). 1993. 85p. Spon- 
sored by Department of the Interior, Washington, DC (United 
States). DOE Contract Al08-92NV10874. Order Number 
DE94009943. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to characterize the hydrogeology of 
saturated tuffaceous rocks penetrated by boreholes UE-25c No. 1, 
UE-25c¢ No.2, and UE-25¢ No. 3. These boreholes are referred to 
collectively in this report as the C-holes. The C-holes were drilled 
to perform multiwell aquifer tests and tracer tests; they comprise 
the only complex of closely spaced boreholes completed in the sat- 
urated zone at Yucca Mountain. Results of lithologic and 
geophysical logging, fracture analyses, water-level monitoring, tem- 
perature and tracejector surveys, aquifer tests, and hydrochemical 
sampling completed at the C-hole complex as of 1986 are as- 
sessed with respect to the regional geologic and hydrologic setting. 
A conceptual hydrogeological model of the Yucca Mountain area is 
presented to provide a context for quantitatively evaluating hydro- 
logic tests performed at the C-hole complex as of 1985, for 
planning and interpreting additional hydrologic tests at the C-hole 
complex, and for possibly re-evaluating hydrologic tests in bore- 
holes other than the C-holes. 


23814 (USGS/WRIR-93-4000) Revised _poteniometric- 
surface map, Yucca Mountain and vicinity, Nevada: 
Water-resources investigations report 93-4000. Ervin, E.M.; 
Luckey, R.R.; Burkhardt, D.J. Geological Survey, Denver, CO 
(United States). 1994. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al08-92NV10874. Order Num- 
ber DE94012059. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a revised potentiometric-surface map based 
mainly on the 1988 average water levels at Yucca Mountain and 
the nearby vicinity extending from Crater Flat to Jackass Flats. 
Discussion includes an explanation of the revised potentiometric- 
surface map, an examination of yearly trends in the water levels, 
and adjustments for temperature and density effects in the deeper 
wells. Report scope focuses on the potentiometric surface of the 
uppermost saturated zone in the Tertiary volcanic rocks at Yucca 
Mountain. Some information, related to the underlying Paleozoic 


carbonate aquifer, pertinent to the volcanic flow system, is pre- 
sented. 


23815 (USGS/WRIR-93-4025) Precision and accuracy of 
manual water-level measurements taken in the Yucca Moun- 
tain area, Nye County, Nevada, 1988-1990: Water-resources 
investigations report 93-4025. Boucher, M.S. Geological Survey, 
Denver, CO (United States). 1994. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al08-92NV10874. 
Order Number DE94011023. Source: OSTI; NTIS; INIS; GPO Dep. 

Water-level measurements have been made in deep boreholes 
in the Yucca Mountain area, Nye County, Nevada, since 1983 in 
support of the US Department of Energy’s Yucca Mountain Project, 
which is an evaluation of the area to determine its suit-ability as a 
potential storage area for high-level nuclear waste. Water-level 
measurements were taken either manually, using various water- 
level measuring equipment such as steel tapes, or they were taken 
continuously, using automated data recorders and pressure trans- 
ducers. This report presents precision range and accuracy data 





established for manual water-level measurements taken in the 
Yucca Mountain area, 1988-90. 


23816 (WHC-SA-2268) Field screening for hexavalent 
chromium in soil: A fast-turnaround field method based on 
water extraction. McCain, R.G.; Baechler, M.A. Westinghouse 
Hanford Co., Richland, WA (United States). Jan 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-9403130—1: 5. annual West Coast con- 
ference on contaminated soils and groundwater, Long Beach, CA 
(United States), 28 Mar - 1 apr 1994). Order Number DE94013231. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sodium dichromate has been identified as a contaminant of con- 
cern at several waste sites on the Hanford Site. Although chromium 
standards for soil are typically stated in terms of total chrome, 
much of the toxicity and carcinogenicity are attributed to the hex- 
avalent state, which typically exists as a relatively mobile anion. 
Investigation and removal of crushed drums potentially containing 
residual sodium dichromate required a field test for hexavalent 
chromium to support characterization and remediation activities. 
Previous experience with a commercially available field test kit had 
been unsuccessful. This stimulated an effort to determine potential 
sources of error in the field test and led to a number of modifica- 
tions that significantly improved the reliability of the test. 


23817 (WHC-SD-EN-RPT-010) 618-10 Burial Ground US- 
RADS radiological surveys. Wendling, M. Westinghouse Hanford 
Co., Richland, WA (United States). 26 May 1994. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94014125. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes and documents the results of the radio- 
logical surveys conducted from February 11 through February 17 
and March 30, 1993 over the 618-10 Burial Ground, Hanford Site, 
Richland, Washington. In addition, this report explains the survey 
methodology using the Ultrasonic Ranging and Data System (US- 
RADS). The 618-10 Burial Ground radiological survey field task 
consisted of two activities: characterization of the specific back- 
ground conditions and the radiological survey of the area. The 
radiological survey of the 618-10 Burial Ground, along with the 
background study, were conducted by Site Investigative Surveys 
Environmental Restoration Health Physics Organization of the 
Westinghouse Hanford Company. The survey methodology was 
based on utilization of the Ultrasonic Ranging and Data System 
(USRADS) for automated recording of the gross gamma radiation 
levels at or near six (6) inches and at three (3) feet from the sur- 
face soil. 


23818 (WHC-SD-EN-RPT-011) 618-11 Burial Ground US- 
RADS radiological surveys. Wendling, M.A. Westinghouse 
Hanford Co., Richland, WA (United States). 26 May 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94014128. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes and documents the results of the radio- 
logical surveys conducted from February 4 through February 10, 
1993 over the 618-11 Burial Ground, Hanford Site, Richland, 
Washington. In addition, this report explains the survey methodol- 
ogy using the Ultrasonic Ranging and Data System (USRADS). 
The 618-11 Burial Ground radiological survey field task consisted 
of two activities: characterization of the specific background condi- 
tions and the radiological survey of the area. The radiological 
survey of the 618-11 Burial Ground, along with the background 
study, were conducted by Site Investigative Surveys Environmental 
Restoration Health Physics Organization of the Westinghouse Han- 
ford Company. The survey methodology was based on utilization of 
the Ultrasonic Ranging and Data System (USRADS) for automated 
recording of the gross gamma radiation levels at or near six (6) 
inches and at three (3) feet from the surface soil. 


23819 (WHC-SD-EN-TI-234) 100 Area excavation treatabil- 
ity study data validation report. Frain, J.M. Westinghouse 
Hanford Co., Richland, WA (United States). 19 May 1994. 119p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94014117. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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This report presents the results of sampling and chemical analy- 
ses at Hanford Reservation. The samples were analyzed by 
Thermo-Analytic Laboratories and Roy F. Weston Laboratories us- 
ing US Environmental Protection Agency CLP protocols. Sample 
analyses included: volatile organics; semivolatile organics; inorgan- 
ics; and general chemical parameters. The data from the chemical 
analyses were reviewed and validated to verify that reported sam- 
ple results were of sufficient quality to support decisions regarding 
remedial actions performed at this site. 


23820 (WSRC-RP-94-276) Physicochemical and miner- 
alogical controls on colloid migration and deposition within 
sediments on the Savannah River Site. Strom, R.N.; Looney, 
B.B.; Seaman, J.C.; Bertsch, P.M.; Miller, W.P. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). [1994]. 119p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-89SR18035. Order Number DE94014868. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Reinjection of treated groundwater from the F-Area and H-Area 
seepage basins may produce conditions where stable colloidal sus- 
pensions are generated that lead to permeability reductions in 
receiving zones in the aquifer or to anomalously high concentra- 
tions of particulates in monitoring well samples. In order to 
determine the conditions under which stable colloids are generated 
in Savannah River Site (SRS) sediments, the Savannah River 
Ecology Laboratory (SREL) and the University of Georgia (UGA) 
undertook bulk dispersibility and column experiments. The sedi- 
ments used are representative of the natural matrix materials in the 
upper most aquifers in the general separations area. The study in- 
dicated that the sediment surfaces are sensitive to slight charges 
in solution chemistry and that outside the natural range of pH con- 
ditions, stable colloids are generated. At low pH values, 
positive-charged dilute colloidal suspensions are formed, whereas 
at high pH values, combined with high sodium adsorption ratios, 
more turbid suspensions are formed that are capable of causing 
receiving zone clogging. In dilute, poorly buffered solutions, ion ex- 
change reactions influence the pH of the solutions and changes up 
to 1 pH unit were observed as a result of these reactions. The di- 
rection and magnitude of the solution pH change was predictable 
and dependent on the species of cations and anion in the simu- 
lated injectate. Recommendations for maintaining capability 
between the receiving sediments and the injection waters include 
maintaining the pH of the water between 5.5 to 6.5, maintaining a 
balance between "acidogenic” and "alkalinogenic” ions to stabilize 
the pH, and maintaining a low to moderately low ionic strength. 


23821 (WSRC-TR-93-214) Assessment of tritium in the Sa- 
vannah River Site environment. Carlton, W.H. (and others); 
Murphy, C.E. Jr.; Bauer, L.R. Westinghouse Savannah River Co., 
Aiken, SC (United States). Oct 1993. 155p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE94011168. Source: OSTI; NTIS; INIS; GPO Dep. 
This report is the first revision to a series of reports on radionu- 
clides inn the SRS environment. Tritium was shosen as the first 
radionuclide in the series because the calculations used to assess 
the dose to the offsite population from SRS releases indicate that 
the dose due to tritium, through of small consequence, is one of 
the most important the radionuclides. This was recognized early in 
the site operation, and extensive measurements of tritium in the at- 
mosphere, surface water, and ground water exist due to the effort 
of the Environmental Monitoring Section. In addition, research into 
the transport and fate of tritium in the environment has been sup- 
ported at the SRS by both the local Department of Energy (DOE) 
Office and DOE's Office of Health and Environmental Research. 


23822 (WSRC-TR-93-402-Rev.2) Storage risk of offsite re- 
search reactor spent fuel in the receiving basin for oftsite fuel: 
Revision 2. Schornhorst, J.R.; Pareizs, J.M.; Marshall, K.M. West- 
inghouse Savannah River Co., Aiken, SC (United States). 4 Oct 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94014226. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the incrernental risk from the storage of up 
to 1,000 foreign research reactor spent fuel elements in the Receiv- 
ing Basin for Offsite Fuel (RBOF) within the Savannah River Site 
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(SRS). Incremental risks, consequences from average and maxi- 
mum radionuclide releases, and frequencies of potential accidents 
related to the receipt and storage of this spent fuel are given. The 
RBOF Safety Analysis Report is the basis for the following risk as- 
sessment. The level of detail is appropriate for an Environmental 
Assessment or an Environmental Impact Statement. Postulated 
events that could initiate a sequence leading to release of radioac- 
tivity to the environment from foreign research reactor spent fuel 
are described. Risk analyses for potential release events are then 
given. The description includes a summary of the methodology 
employed and the release frequency, average and maximum con- 
sequences, and risks for each significant potential accident. Receipt 
and storage of foreign research reactor spent fuel will not increase 
the quantities of hazardous chemicals in RBOF. The risk to any in- 
dividual from hazardous chemicals is, therefore, not increased. 


23823 (WSRC-TR-94-0233) Current vegetation characteris- 
tics within tree-kill zones of F- and H-Areas. Nelson, E.A.; Irwin, 
J.E. Westinghouse Savannah River Co., Aiken, SC (United States). 
Apr 1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE94014866. Source: OSTI; NTIS; INIS; GPO Dep. 

Vegetation of two wetland areas previously adversely affected by 
outcropping groundwater was characterized to evaluate the type 
and extent of revegetation. When the damage first became evident 
in the late 1970s and early 1980s the areas were examined and 
described to try to establish the cause of the extensive tree mortal- 
ity. The F- and H-Area seepage basins above the wetland areas 
received waste products from the separation areas beginning in 
1955. The operation, estimated loading, and current status of the 
basins were summarized by Killian et al. Analysis of soil and water 
at the affected seeplines where the tree-kill was occurring 
confirmed that the surface water was strongly influenced by con- 
stituents of the F- and H-Area seepage basins. While no single 
cause of the forest mortality was defined, alterations in the hydrol- 
ogy and siltation patterns, pH changes, increased conductivity, and 
increased levels of sodium, nitrogen compounds, and aluminum 
were believed to be interacting to cause the mortality. 
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Refer also to citation(s) 23527, 23528, 23548, 23558, 23559, 
23566, 23569, 23570, 23581, 23583, 23584, 23586, 23587, 23588, 
23589, 23590, 23591, 23592, 23593, 23594, 23595, 23599, 23600, 
23601, 23602, 23603, 23604, 23615, 23618, 23624, 23626, 23633, 
23640, 23642, 23644, 23666, 23670, 23671, 23675, 23678, 23680, 
23692, 23709, 23716, 23717, 23718, 23719, 23722, 23725, 23726, 
23727, 23729, 23730, 23731, 23732, 23733, 23736, 23738, 23739, 
23741, 23743, 23748, 23750, 23751, 23757, 23760, 23761, 23765, 
23766, 23768, 23773, 23775, 23782, 23787, 23795, 23797, 23800, 
23803, 23809, 23810, 23816, 23821, 23822, 23913, 24631, 24634, 
24646, 24682, 24720, 24753, 25148, 25152, 25267, 25268, 25269, 
25270, 25271, 25272, 25273, 25274, 25275, 25276, 25277, 25278, 
25279, 25280, 25281, 25282, 25283, 25284, 25285, 25286, 25287, 
25288, 25289, 25290, 25291, 25292, 25293, 25294, 25295, 25296, 
25297, 25298, 25299, 25300, 25301, 25302, 25303, 25304, 25305, 
25306, 25307, 25308, 25309, 25310, 25311, 25312, 25313, 25314, 
25315, 25316, 25318, 25338, 25388, 25392, 25396, 25434, 25657, 
25698, 25760, 25893, 25894, 25895, 25896, 25902, 25903, 25907, 
25914, 25989, 25992, 25993, 25994, 26161, 26170, 26183 


23824 (ANL/ER/CP-—82983) Anaerobic metabolism of ni- 
troaromatic compounds by sulfate-reducing and methanogenic 
bacteria. Boopathy, R. (Argonne National Lab., IL (United States)); 
Kulpa, C.F. Argonne National Lab., IL (United States). [1994]. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405165—1: Symposium on 
the biodegradation of nitroaromatic compounds, Las Vegas, NV 
(United States), 22-23 May 1994). Order Number DE94013317. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Ecological observations suggest that sulfate-reducing and metha- 
nogenic bacteria might metabolize nitroaromatic compounds under 
anaerobic conditions if appropriate electron donors and electron 
acceptors are present in the environment, but this ability had not 
been demonstrated until recently. Most studies on the microbial 
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metabolism of nitroaromatic compounds used aerobic microorgan- 
isms. In most cases no mineralization of nitroaromatics occurs, and 
only superficial modifications of the structures are reported. How- 
ever, under anaerobic sulfate-reducing conditions, the nitroaromatic 
compounds reportedly undergo a series of reductions with the for- 
mation of amino compounds. For example, trinitrotoluene under 
sulfate-reducing conditions is reduced to triaminotoluene by the 
enzyme nitrite reductase, which is commonly found in many Desul- 
fovibrio spp. The removal of ammonia from triaminotoluene is 
achieved by reductive deamination catalyzed by the enzyme reduc- 
tive deaminase, with the production of ammonia and toluene. 
Some sulfate reducers can metabolize toluene to CO,. Similar 
metabolic processes could be applied to other nitroaromatic com- 
pounds like nitrobenzene, nitrobenzoic acids, nitrophenols, and 
aniline. Many methanogenic bacteria can reduce nitroaromatic 
compounds to amino compounds. In this paper we review the 
anaerobic metabolic processes of nitroaromatic compounds under 
sulfate-reducing And methanogenic conditions. 


23825 (BNL-36786-Rev.2-Pt.1) Region 1: Radiological As- 
sistance Program (RAP): Revision 2, Part 1. Hull, A.P.; Kuehner, 
A.V. (eds.). Brookhaven National Lab., Upton, NY (United States). 
1 Oct 1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94013407. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's Radiological Assistance Program 
(RAP) is established under DOE Order 5530.3 to: (a) Establish 
and maintain response plans and resources to provide radiological 
assistance to other Federal agencies, State, local, and tribal gov- 
ernments, and private groups requesting such assistance. (b) 
Assist State, local, and tribal jurisdictions in preparing for radiologi- 
cal emergencies. (c) In the event of a real, or potential radiological 
accident, provide resources and monitoring and assessment 
assistance to other federal agencies, State, local, and tribal Gov- 
ernments. This plan is an integral part of a nationwide program of 
regionally based radiological assistance which has been estab- 
lished by DOE. The Brookhaven Area Office is the Regional 
Coordinating Office (RCO) for the Radiological Assistance Program 
in DOE Region 1, which consists of the New England States, New 
York, New Jersey, Pennsylvania, Delaware, Maryland and the Dis- 
trict of Columbia. 


23826 (CONF-9308217—) Proceedings of Workshop on Ura- 
nium Production Environmental Restoration: An exchange 
between the United States and Germany. Jacobs Engineering 
Group, Inc., Pasadena, CA (United States). [1993]. 441p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. From Workshop on uranium production environ- 
mental restoration: an exchange between the United States and 
Germany; Albuquerque, NM (United States); 16-20 Aug 1993. Or- 
der Number DE94008528. Source: OSTI; NTIS; INIS; GPO Dep. 
Scientists, engineers, elected officials, and industry regulators 
from the United, States and Germany met in Albuquerque, New 
Mexico, August 16-20, 1993, in the first joint international work- 
shop to discuss uranium tailings remediation. Entitled “Workshop 
on Uranium Production Environmental Restoration: An Exchange 
between the US and Germany,” the meeting was hosted by the US 
Department of Energy's (DOE) Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project. The goal of the workshop was to further 
understanding and communication on the uranium tailings cleanup 
projects in the US and Germany. Many communities around the 
work are faced with an environmental legacy — enormous quanti- 
ties of hazardous and low-level radioactive materials from the 
production of uranium used for energy and nuclear weapons. In 
1978, the US Congress passed the Uranium Mill Tailings Radiation 
Control Act. Title | of the law established a program to assess the 
tailings at inactive uranium processing sites and provide a means 
for joint federal and state funding of the cleanup efforts at sites 
where all or substantially all of the uranium was produced for sale 
to a federal agency. The UMTRA Project is responsible for the 
cleanup of 24 sites in 10 states. Germany is facing nearly identical 
uranium cleanup problems and has established a cleanup project. 
At the workshop, participants had an opportunity to interact with a 
broad cross section of the environmental restoration and waste dis- 
posal community, discuss common concerns and problems, and 





develop a broader understanding of the issues. Abstracts are cata- 
logued individually for the data base. 


23827 (CONF-9310102—Vol.1, pp. 81-90) Walk-down plan for 
natural phenomena analysis. Kroon, R.J. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (United States)); Stone, N.E.; Den- 
ton, D.R.; Hunt, R.J. Lawrence Livermore National Lab., CA 
(United States). [1993]. DOE Contract AC05-840R21400. From 4. 
energy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

To evaluate existing facilities for Natural Phenomena Hazards a 
plan was developed at the Oak Ridge Y-12 Plant to establish the 
‘as-exist’ configuration of existing facilities as required by Section 
4.4.5 of UCRL-15910. The ‘as-exist’ conditions of critical facilities 
were determined to ensure that these facilities were constructed in 
accordance with the design drawings, that any major configuration 
changes to the principal structures are identified, and that the loca- 
tion of major equipment loading is defined. This paper presents the 
details of this plan as well as lessons learned during implementa- 
tion. 


23828 (CONF-9310102—Vol.1, pp. 91-94) Systematic evalua- 
tion program (SEP) at Rocky Fiats Plant: An overview of 
practical management issues for evaluation of natural 
phenomena hazards. Badwan, F.M.; Herring, K.S. Lawrence Liv- 
ermore National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 


466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 
The Defense Nuclear Facilities Safety Board (DNFSB) recom- 
mended that a Systematic Evaluation Program be developed and 
implemented at the Rocky Flats Facility (DNFSB Recommendation 
90-5). EG&G has established the Systematic Evaluation Program 


(SEP) to carry out this recommendation by developing various pro- 
grammatic plans based on the DOE Implementation Plan and DOE 
Management Pian. Many of the buildings at the Rocky Flats Plant 
were designed and built before modern standards were developed, 
including standards for protection against extreme natural phenom- 
enon such as tornadoes, earthquakes, and floods. The purpose of 
the SEP is to establish an integrated approach to assessing the 
design adequacy of specific high and moderate hazard Rocky Flats 
facilities from a safety perspective and to establish a basis for defin- 
ing any needed facility improvements. The SEP is to be carried out 
in three phases. In Phase 1, topics to be evaluated and an evalua- 
tion plan for each topic were developed. Any differences between 
Current Design Requirements (CDR) or acceptance criteria and the 
design of existing facilities, will be identified during Phase 2 and 
assessed using an integrated systematic approach during Phase 3. 
The integrated assessment performed during Phase 3 provides a 
process for evaluating the differences between existing facility de- 
sign and CDRs so that decisions on corrective actions can be 
made on the basis of relative risk reduction and cost effectiveness. 
These efforts will ensure that a balanced and integrated level of 
safety is achieved for long-term operation of these buildings. The 
objective of the SEP is not to bring these buildings into strict com- 
pliance with current requirements, but rather to ensure that an 
adequate level of safety is achieved in an economical fashion. 


23829 (CONF-9310102—Vol.1, pp. 109-120) The February 21, 
1993 tornadoes of East Tennessee. Fricke, K.E. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (United States)); Kornegay, 
F.C. Lawrence Livermore National Lab., CA (United States). 
[1993]. DOE Contract ACO5-840R21400. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

A series of tornadoes struck the east Tennessee area on Sunday 
afternoon, February 21, 1993 around Knoxville, Lenoir City, and 
Oak Ridge causing millions of dollars worth of damage to both 
homes and businesses in the area, killing one, injuring a number of 
persons, and leaving a large area without power for many hours or 
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even days due to damage to the local TVA transmission line net- 
work. One tornado touched down in the Department of Energy Oak 
Ridge Reservation near the Oak Ridge Y-12 Plant, continued 
through the Union Valley business district located just east of the 
plant, through the adjacent University of Tennessee Arboretum and 
then continued into the communities of Claxton and Powell. The 
path length of the tornado was approximately 13 miles. Damage to 
the Y-12 Plant was minimal, but the Union Valley business district 
was seriously damaged, including the Fusion Energy Design Cen- 
ter (FEDC) which houses a number of DOE related projects. The 
preliminary cost estimate of the damage to DOE facilities (both at 
Y-12 and at the FEDC) was around $520,000. This paper de- 
scribes the local meteorological data, the tornado that struck near 
the Y-12 plant, the resulting damage both to the DOE facilities and 
to the surrounding communities, the plant emergency response 
and recovery activities, and the current hazard analysis being un- 
dertaken at the plant. 


23830 (CONF-9310102—Vol.1, pp. 182-191) Development of 
site-specific earthquake response spectra for Eastern U.S. 
sites. Beavers, J.E. (Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (United States)); Brock, W.R.; Hunt, R.J.; Shaffer, K.E. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract AC05-840R21400. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Site-specific earthquake, uniform-hazard response spectra have 
been defined for the Department of Energy Oak Ridge, Tennessee, 
and Portsmouth, Ohio, sites for use in evaluating existing facilities 
and designing new facilities. The site-specific response spectra 
were defined from probabilistic and deterministic seismic hazard 
studies following the requirements in DOE-STD-1024-92, ‘Guide- 
lines for Probabilistic Seismic Hazard Curves at DOE Sites.’ For 
these two sites, the results show that site-specific uniform-hazard 
response spectra are slightly higher in the high-frequency range 
and considerably lower in the low-frequency range compared with 
response spectra defined for these sites in the past. 


23831 (CONF-9310102—Vol.1, pp. 192-198) Variation of 
ground motions across individual sites. Abrahamson, N. (Wa- 
terways Experiment Station, Vicksburg, MS (United States)); 
Sykora, D. Lawrence Livermore National Lab., CA (United States). 
[1993]. Contract DACW39-93-M-3260. From 4. energy natural phe- 
nomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

The spatial variation of site response over short distances is 
characterized by the variation of response values from dense array 
recordings. Strong and weak motion recordings from nine dense 
arrays in California, Taiwan, and Japan with station separations 
less than 100 m are analyzed. The standard error of the natural 
logarithm of response spectral values for station separations less 
than 100 m at soil sites is between 0.1 and 0.2 (eg. 10-20%). The 
variability for rock sites is generally larger than or equal to the vari- 
ability for soil sites, indicating that it is not appropriate to simply 
combine the variability of rock motions with the variability of soil 
site response calculations to estimate the total variability of ground 
motion at soil sites. The variability of the site response can be 
used by geotechnical engineers to guide 1-D characterization of 
site response. 


23832 (CONF-9310102—Vol.1, pp. 276-282) Rebaselining 
seismic risks for resumption of building 707 plutonium opere- 
tions at the Rocky Flats Plant. Elia, F. Jr. (EG & G Rocky Flats, 
Inc., ID (United States)); Foppe, T.; Stahinecker, E. Lawrence Liv- 
ermore National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Naturai Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OST; NTIS; INIS. 
Natural phenomena risks have been assessed for plutonium 
handling facilities at the Rocky Flats Plant, based on numerous 
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studies performed for the Department of Energy Natural Phenom- 
ena Hazards Project. The risk assessment was originally utilized in 
the facilities Final Safety Analysis Reports and in subsequent risk 
management decisions. Plutonium production operations were cur- 
tailed in 1989 in order for a new operating contractor to implement 
safety improvements. Since natural phenomena events dominated 
risks to the public, a re-assessment of these events were under- 
taken for resumption of plutonium operations. 


23833 (CONF-9310102—Vol.1, pp. 406-412) Future directions 
of lifeline earthquake engineering a DOE perspective. Eguchi, 
R.T. (EQE International, Irvine, CA (United States)); Honegger, 
D.G.; Short, S.A.; Murray, R.C.; Hill, J.R. Lawrence Livermore Na- 
tional Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

As a result of Section 8(b) of the National Earthquake Hazards 
Reduction Program, Public Law 101-614, the Director of the Fed- 
eral Emergency Management Agency (FEMA), in consultation with 
the National Institute of Standards and Technology (NIST), was 
asked to prepare a federal plan for developing and adopting seis- 
mic design and construction standards for ali public and private 
lifelines. In developing this plan, FEMA and NIST organized a Life- 
line Standards Workshop which was conducted in September of 
1991. The workshop provided priorities critical to a national pro- 
gram. Many of these recommendations will inevitably affect federal 
agencies, such as the Department of Energy (DOE). The purpose 
of this paper is to provide a preliminary of how the FEMA/NIST 
plan might affect earthquake hazard mitigation planning at DOE 
facilities. Currently, there are a number of DOE programs that ad- 
dress seismic issues. Most of these programs concentrate on the 
performance of structures, systems and components at specific fa- 
cilities. An evaluation of lifeline seismic vulnerability requires a 
systems approach that includes redundancy and flexibility of sys- 
tem operation and inter-dependence among lifelines. 


23834 (CONF-9310102—Vol.1, pp. 423-430) A combined GIS- 
HEC procedure for flood hazard evaluation. McLin, S.G. (Los 
Alamos National Laboratory, NM (United States)). Lawrence Liver- 
more National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

A technique is described for incorporating a drainage recognition 
capability into a graphical information system (GIS) database. This 
capability is then utilized to export digital topographic profiles of 
stream-channel cross-sectional geometries to the Hydrologic Engi- 
neering Center's Water Surface Profile (HEC-2) model. This model 
is typically used in conjugation with the Flood Hydrograph (HEC-1) 
package to define floodplain boundaries in complex watersheds. 
Once these floodplain boundaries are imported back into the GIS 
framework, they can be uniquely referenced to the New Mexico 
state plane coordinate system. A combined GIS-HEC application in 
ungaged watersheds at Los Alamos National Laboratory is demon- 
strated. This floodplain mapping procedure uses topographic data 
from the Laboratory’s MOSS database. Targeted stream channel 
segments are initially specified in the MOSS system, and topo- 
graphic profiles along stream-channel cross sections are extracted 
automatically. This procedure is initiated at a convenient down- 
stream location within each watershed, and proceeds upstream to 
a selected termination point. HEC-2 utilizes these MOSS channel 
data and HEC-1 generated storm hydrographs to uniquely define 
the floodplain. The computed water surface elevations at each 
channel section are then read back into the MOSS system. In this 
particular application, 13 separate elongated watersheds traverse 
Laboratory lands, with individual channels ranging up to 11 miles in 
length. The 50, 100, and 500-year floods, and the Probable Maxi- 
mum Flood (PMF) are quantified in HEC-1. Individual floodplains 
are then defined for each channel segment in HEC-2 at 250 foot 
intervals, and detailed 1:4800 scale maps are generated. Over 100 


channel miles were mapped using this combined GIS-HEC proce- 
dure. 
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23835 (CONF-9310102-Vol.1, pp. 431-440) Local drainage 
analysis of the Paducah and Portsmouth Gaseous Diffusion 
Plants during an extreme storm. Johnson, R.O. (Oak Ridge Na- 
tional Laboratory, TN (United States)); Wang, J.C.; Lee, D.W. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract AC05-840R21400. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Local drainage analysis has been performed for the Paducah 
and Portsmouth Gaseous Diffusion Plants during an extreme storm 
having an approximate 10,000-yr recurrence interval. This review 
discusses the methods utilized to accomplish the analysis in accor- 
dance with U.S. Department of Energy (DOE) design and 
evaluation guidelines, and summarizes trends, results, generaliza- 
tions, and uncertainties applicable to other DOE facilities. Results 
indicate that some culverts may be undersized, and that the storm 
sewer system cannot drain the influx of precipitation from the base 
of buildings. Roofs have not been designed to sustain ponding 
when the primary drainage system is clogged. Some underground 
tunnels, building entrances, and ground level air intakes may re- 
quire waterproofing. 


23836 (CONF-9310102-Vol.1, pp. 441-449) Estimating ex- 
treme flood probabilities. Fontaine, T.A. (Oak Ridge National 
Laboratory, TN (United States)); Potter, K.W.; Rodgers, C.A. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract ACO5-840R21400. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Estimates of the exceedance probabilities of extreme floods are 
needed for the assessment of flood hazard at Department of En- 
ergy facilities. A new approach using a joint probability distribution 
of extreme rainfalls and antecedent soil moisture conditions, along 


with a rainfall runoff model, provides estimates of probabilities for 
floods approaching the probable maximum flood. This approach is 
illustrated for a 570 km* catchment in Wisconsin and a 260 km* 
catchment in Tennessee. 


23837 (CONF-9310102—Vol.2, pp. 660-665) Analysis of rock- 
fall hazards at Los Alamos National Laboratory. McLin, S.G. 
(Los Alamos National Lab., NM (United States)). Lawrence Liver- 
more National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

In the early years at Los Alamos National Laboratory, rockfall 
hazards were intuitively recognized and avoided. Hence mesa tops 
were selected over canyon floors for construction sites, although 
some canyon bottoms were still used. The Omega West reactor 
site was located in a narrow portion of Los Alamos Canyon adja- 
cent to 400 foot high vertical cliffs. In 1944, a quarter-mile long 
rock catcher was installed above the reactor to protect the facility 
from occasional rockfalls. In addition, an annual rock catcher in- 
spection was initiated. Between 1994 and 1993, 24 separate 
rockfall events were documented; individual rocks trapped in the 
catcher ranged in size from 300 to 21,000 pounds. These rockfall 
inspection data were arranged into an annual exceedance series, 
and a frequency analysis was performed. This type of analysis is 
routinely employed in flood studies when stream gaging records 
are available. Prior to this study, however, such techniques had 
never been used with rockfall data. This analysis indicates that the 
annual rockfall series is approximately log-normally distributed, and 
that the 500-year rockfall event will probably exceed 187 tons. In 
addition, a Markov generation scheme, which preserves the statis- 
tics of observed logarithms from the historical data, was used to 
retreat at an average rate approximating 2 to 3 centimeters per 
1000 years. This rate is comparable to independently computed 
rates that range from 4 to 14 centimeters per 1000 years. These 
cliff-face erosion processes are important because they affect 
mesa-top trench burial operations of low-level radioactive wastes. 





23838 (CONF-9310102—Vol.2, pp. 672-681) Applications of 
quatemary stratigraphic, soil-geomorphic, and quantitative ge- 
omorphic analyses to the evaluation of tectonic activity and 
landscape evolution in the Upper Coastal Plain, South Car- 
olina. Hanson, K.L. (Geomatrix Consultants, San Francisco, CA 
(United States)); Bullard, T.F.; Wit, M.W. de; Stieve, A.L. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

Geomorphic analyses combined with mapping of fluvial terraces 
and upland geomorphic surfaces provide new approaches and data 
for evaluating the Quaternary activity of post-Cretaceous faults that 
are recognized in subsurface data at the Savannah River Site in 
the Upper Coastal Plain of southwestern South Carolina. Analyses 
of longitudinal stream and terrace profiles, regional slope maps, 
and drainage basin morphometry indicate long-term uplift and 
southeast tilt of the site region. Preliminary results of drainage 
basin characterization suggests an apparent rejuvenation of 
drainages along the trace of the Pen Branch fault (a Tertiary reacti- 
vated reverse fault that initiated as a basin-margin normal fault 
along the northern boundary of the Triassic Dunbarton Basin). This 
apparent rejuvenation of drainages may be the result of nontec- 
tonic geomorphic processes or local tectonic uplift and tilting within 
a framework of regional uplift. Longitudinal profiles of fluvial terrace 
surfaces that are laterally continuous across the projected surface 
trace of the Pen Branch fault show no obvious evidence of warping 
or faulting within a resolution of ~3 m. This combined with the esti- 
mated age of the terrace surfaces (350 ka to 1 Ma) indicates that if 
the Pen Branch fault is active, the Pleistocene rate of slip is very 
low (0.002 to 0.009 mnvyr). 


23839 (CONF-931160-43) Development of the UMTRA 
Project Groundwater Environmental impact Statement. Burt, C. 
(Weston (Roy F.), !nc., Albuquerque, NM (United States)); Ulland, 
L.; Metzler, D. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. From Ameri- 
can Nuclear Society (ANS) winter meeting; San Francisco, CA 
(United States); 14-18 Nov 1993. Order Number DE94014402. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the development and preparation of the 
Programmatic Environmental Impact Statement (PEIS) for the Ura- 
nium Mill Tailings Remedial Action (UMTRA) Groundwater 
Restoration Project. The initiation of the scoping process and 
preparation of the PEIS began when the Notice of Intent (NOI) to 
prepare the PEIS was published in the Federal Register on 
November 18, 1992. However, planning for the PEIS began well 
before the publication of the NOI, with various aspects of the PEIS, 
such as the initial formulation of the alternatives and the format of 
the scoping process, being developed early on. During this prelimi- 
nary planning phase, it became clear that the preparation of this 
PEIS posed some significant challenges while at the same time 
provided for significant opportunities. This paper will briefly summa- 
rize the UMTRA Project, discuss the major sections in the PEIS, 
and describe the challenges and opportunities that developed dur- 
ing the preparation of the PEIS. 


23840 (CONF-931160-—44) Public participation in UMTRA 
Project program management. Majors, M.J. (Weston (Roy F.), 
Inc., Albuquerque, NM (United States)); Ulland, L.M. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. From American Nuclear Society (ANS) 
winter meeting; San Francisco, CA (United States); 14-18 Nov 
1993. Order Number DE94014401. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Innovative techniques for overcoming barriers to public participa- 
tion on the US Department of Energy's Uranium Mill Tailings 
Remedial Action (UMTRA) Project have led to improved communi- 
cations with stakeholders at project sites and improved 
communications within the project. On the UMTRA Project, it's 
been shown that an effective public participation program is an es- 
sential element to successful project implementation. 
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23841 (CONF-940225-78) Use a Preliminary Requirements 
Identification Document (PRID) data base to identify facility 
documents and components and to establish an operating en- 
velope. Kinney, M.D. (Weston (Roy F.), Inc., Albuquerque, NM 
(United States)); Woodworth, L.A. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office. [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. From Waste 
management '94; Tucson, AZ (United States); 27 Feb - 3 mar 1994. 
Order Number DE94008605. Source: OSTI; NTIS; GPO Dep. 

A challenge that arises consistently throughout the US Depart- 
ment of Energy (DOE) arena is difficulty in identifying the 
regulatory requirements for the unique operations of a given facility 
in a cost-effective and consistent manner. This challenge is further 
compounded by the hundreds of regulatory documents/statutes 
that must be assessed, as mandated by specific DOE Orders or 
facility components. As the missions of selected DOE facilities 
evolve or change, it is becoming of paramount importance to read- 
ily identify each affected facility's current “operating envelope” (i.e., 
what regulatory requirements documents are applicable, based 
upon facility operations and/or programs), to aide in cost projection 
and scheduling efforts for mission changes. The ability to deter- 
mine a facility's current operating envelope will also greatly aid in 
environmental restoration and/or decommissioning efforts because 
regulatory concerns/issues and facility-specific processes will have 
already been identified. To date, each DOE facility, or group of fa- 
cilities, has attempted to establish an operating envelope without 
using a consistent strategy or methodology. This, in turn, has led to 
facility reviews that vary widely. For instance, not all DOE Orders 
are being addressed, code requirements are not being identified 
for facility processing systems required to support operations, and 
there is no consistent format or structure for a final report. To 
address this need, the Uranium Mill Tailings Remedial Action (UM- 
TRA) Project personnel have developed an electronic Preliminary 
Requirements Identification Document (PRID) data base. 


23842 (DOE/AL/62350-31F) Baseline risk assessment of 
ground water contamination at the Uranium Mill Tailings Site 
near Tuba City, Arizona. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Jun 1994. 138p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94014407. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document evaluates potential public health or environmental 
impacts resulting from ground water contamination at the former 
uranium mill site. The tailings and other contaminated material at 
this site were placed in a disposal cell on the site in 1990 by the 
US Department of Energy’s Uranium Mill Tailings Remedial Action 
(UMTRA) Project. The second phase of the UMTRA Project is to 
evaluate ground water contamination. This risk assessment is the 
first site-specific document under the Ground Water Project. It will 
help determine what remedial actions are necessary for contami- 
nated ground water at the site. 


23843 (DOE/AL/62350—-68F-Rev.3) Surface and subsurface 
cleanup protocol for radionuclides Gunnison, Colorado, UM- 
TRA Project Processing Site: Revision 3, Final report. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). May 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94014399. Source: OSTI; NTIS; INIS; GPO Dep. 

The supplemental standards provisions of Title 40, Code of Fed- 
eral Regulations, Part 192 (40 CFR Part 192) require the cleanup 
of radionuclides other than radium-226 (Ra-226) to levels “as low 
as reasonably achievable” (ALARA), taking into account site- 
specific conditions, if sufficient quantities and concentrations are 
present to constitute a significant radiation hazard. In this context, 
thorium-230 (Th-230) at the Gunnison, Colorado, processing site 
will require remediation. However, a seasonally fluctuating ground- 
water table at the site significantly complicates conventional 
remedial action with respect to cleanup. Characterization data indi- 
cate that in the offpile areas, the removal of residual in situ bulk 
Ra-226 and Th-230 such that the 1000-year projected Ra-226 con- 
centration (Ra-226 concentration in 1000 years due to the decay of 
in situ Ra-226 and the in-growth of Ra-226 from in situ Th-230) 
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complies with the US Environmental Protection Agency (EPA) 
cleanup standard for in situ Ra-226 and the cleanup protocol for in 
situ Th-230 can be readily achieved using conventional excavation 
techniques for bulk contamination without encountering significant 
impacts due to groundwater. The EPA cleanup standard and crite- 
rion for Ra-226 and the 1000-year projected Ra-226 are 5 and 15 
picocuries per gram (pCi/g) above background, respectively, aver- 
aged over 15-centimeter (cm) deep surface and subsurface 
intervals and 100-square-meter (m*) grid areas. Significant differ- 
ential migration of Th-230 relative to Ra-226 has occurred over 40 
percent of the subpile area. To effectively remediate the site with 
respect to Ra-226 and Th-230, supplemental standard is proposed 
and discussed in this report 


23844 (DOE/AL/62350-99) UMTRA project water sampling 
and analysis plan, Salt Lake City, Utah. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Jun 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94014400. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action was completed at the Salt Lake City, 
Utah, Uranium Mill Tailings Remedial Action (UMTRA) Project site 
in the fall of 1987. Results of water sampling for the years 1992 to 
1994 indicate that site-related ground water contamination occurs 
in the shallow unconfined aquifer (the uppermost aquifer). With re- 
spect to background ground water quality, contaminated ground 
water in the shallow, unconfined aquifer has elevated levels of 
chloride, sodium, sulfate, total dissolved solids, and uranium. No 
contamination associated with the former tailings pile occurs in lev- 
els exceeding background in ground water in the deeper confined 
aquifer. This document provides the water sampling and analysis 
plan for ground water monitoring at the former uranium processing 
site in Salt Lake City, Utah (otherwise known as the “Vitro” site, 
named after the Vitro Chemical Company that operated the mill). 
All contaminated materials removed from the processing site were 
relocated and stabilized in a disposal cell near Clive, Utah, some 
85 miles west of the Vitro site (known as the “Clive” disposal site). 
No ground water monitoring is being performed at the Clive dis- 
posal site, since concurrence of the remedial action plan by the US 
Nuclear Regulatory Commission and completion of the disposal 
cell occurred before the US Environmental Protection Agency is- 
sued draft ground water standards in 1987 (52 FR 36000) for 
cleanup, stabilization, and control of residual radioactive materials 
at the disposal site. In addition, the likelihood of post-closure im- 
pact on the ground water is minimal to nonexistent, due to the 
naturally poor quality of the ground water. Water sampling activities 
planned for calendar year 1994 consist of sampling ground water 
from nine monitor wells to assess the migration of contamination 
within the shallow unconfined aquifer and sampling ground water 
from two existing monitor wells to assess ground water quality in 
the confined aquifer. 


23845 (DOE/AL/62350—108-Rev.1) UMTRA project office 
federal employee occupational safety and health program 
plan: Revision 1. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Jun 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94014404. Source: OSTI; NTIS; INIS; GPO Dep. 

This document establishes the Federal Employee Occupational 
Safety and Health (FEOSH) Program for the US Department of En- 
ergy (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project Office. This program will ensure compliance with applicable 
requirements of DOE Order 3790.1B and DOE Albuquerque Oper- 
ations Office (AL) Order 3790.IA. FEOSH Program responsibilities 
delegated by the DOE-AL to the UMTRA Project Office by AL Or- 
der 3790.1A also are assigned. The UMTRA Project Office has 
developed the UMTRA Project Environmental, Safety, and Health 
(ES&H) Plan (DOE, 1992), which establishes the basic program- 
matic ES&H requirements for all participants on the UMTRA 
Project. The ES&H plan is designed primarily to cover remedial 
action activities at UMTRA sites and defines the ES&H responsibili- 
ties of both the UMTRA Project Office and its contractors. The 
UMTRA FEOSH Program described herein is a subset of the over- 


all UMTRA ES&H program and covers only federal employees 
working on the UMTRA Project. 
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23846 (DOE/AL/62350—-132) UMTRA project water sampling 
and analysis plan, Gunnison, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Jun 1994. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94014403. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This water sampling and analysis plan summarizes the results of 
previous water sampling activities and the plan for water sampling 
activities for calendar year 1994. A buffer zone monitoring plan is 
included as an appendix. The buffer zone monitoring plan is 
designed to protect the public from residual contamination that en- 
tered the ground water as a result of former milling operations. 
Surface remedial action at the Gunnison Uranium Mill Tailings Re- 
medial Action Project site began in 1992; completion is expected in 
1995. Ground water and surface water will be sampled semiannu- 
ally in 1994 at the Gunnison processing site (GUN-01) and 
disposal site (GUN-08). Results of previous water sampling at the 
Gunnison processing site indicate that ground water in the alluvium 
is contaminated by the former uranium processing activities. Back- 
ground ground water conditions have been established in the 
uppermost aquifer (Tertiary gravels) at the Gunnison disposal site. 
The monitor well locations provide a representative distribution of 
sampling points to characterize ground water quality and ground 
water flow conditions in the vicinity of the sites. The list of analytes 
has been modified with time to reflect constituents that are related 
to uranium processing activities and the parameters needed for 
geochemical evaluation. Water sampling will be conducted at least 
semiannually during and one year following the period of construc- 
tion activities, to comply with the ground water protection strategy 
discussed in the remedial action plan (DOE, 1992a). 


23847 (DOE/EA-0347-Rev.1) Environmental assessment of 
remedial action at the Maybell Uranium Mill Tailings Site near 
Maybell, Colorado: Revision 1. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Apr 1994. 1384p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94014397. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this environmental assessment (EA) is to evalu- 
ate the environmental impacts resulting from remedial action at the 
Maybell uranium mill tailings site near Maybell, Colorado. A 
biological assessment (Attachment 1) and a floodplain/wetlands at- 
tachments describe the proposed action, affected environment, and 
environmental impacts associated with the proposed remedial ac- 
tion, including impacts to threatened and endangered species listed 
or proposed for listing by the US Fish and Wildlife Service (FWS). 


23848 (DOE/EA-0464-Rev.4) Environmental assessment of 
remedial action at the Naturita Uranium Processing Site near 
Naturita, Colorado: Revision 4. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). May 1994. 148p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DES94014398. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act (UMTRCA) of 
1978, Public Law (PL) 95-604, authorized the US Department of 
Energy (DOE) to perform remedial action at the Naturita, Colorado, 
uranium processing site to reduce the potential health effects from 
the radioactive materials at the site and at vicinity properties associ- 
ated with the site. The US Environmental Protection Agency (EPA) 
promulgated standards for the UMTRCA that contain measures to 
control the contaminated materials and to protect groundwater 
quality. Remedial action at the Naturita site must be performed in 
accordance with these standards and with the concurrence of the 
US Nuclear Regulatory Commission (NRC) and the state of Col- 
orado. The proposed remedial action for the Naturita processing 
site is relocation of the contaminated materials and debris to either 
the Dry Flats disposal site, 6 road miles (mi) [10 kilometers (km)] 
to the southeast, or a licensed non-DOE disposal facility capable of 
handling RRM. At either disposal site, the contaminated materials 
would be stabilized and covered with layers of earth and rock. The 
proposed Dry Flats disposal site is on land administered by the Bu- 
reau of Land Management (BLM) and used primarily for livestock 
grazing. The final disposal site would cover approximately 57 ac 
(23 ha), which would be permanently transferred from the BLM to 





the DOE and restricted from future uses. The remedial action 
would be conducted by the DOE's Uranium Mill Tailings Remedial 
Action (UMTRA) Project. This report discusses environmental im- 
pacts associated with the proposed remedial action. 


23849 (DOE/EH-0383) Hazardous Substance Release Re- 
porting Under CERCLA, EPCR §304 and DOE Emergency 
Management System (EMS) and DOE Occurrence Reporting 
Requirements: Environmental Guidance. Traceski, T.T. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). RCRA/CERCLA Div. Jun 1994. 104p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014351. Source: OSTI; NTIS; GPO Dep. 

Releases of various substances from DOE facilities may be 
subject to reporting requirements under the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act (CERCLA) 
and the Emergency Planning and Community Right-to-Know Act 
(EPCRA), as well as DOE's internal “Occurrence Reporting and 
Processing of Operations Information” and the “Emergency Man- 
agement System” (EMS). CERCLA and EPCPA are Federal laws 
that require immediate reporting of a release of a Hazardous Sub- 
stance (HS) and an Extremely Hazardous Substance (EHS), 
respectively, in a Reportable Quantity (RQ) or more within a 
24-hour period. This guidance uses a flowchart, supplemental infor- 
mation, and tables to provide an overview of the process to be 
followed, and more detailed explanations of the actions that must 
be performed, when chemical releases of HSs, EHSs, pollutants, 
or contaminants occur at DOE facilities. This guidance shouki be 
used in conjunction with, rather than in lieu of, applicable laws, 
regulations, and DOE Orders. Relevant laws, regulations, and DOE 
Orders are referenced throughout this guidance. 


23850 (DOE/EH-0391) Incorporating ecological risk as- 
sessment into remedial investigation/easibility study work 
plans. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). RCRA/CERCLA Div. Jun 
1994. 221p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94015526. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This guidance document (1) provides instructions on preparing 
the components of an ecological work plan to complement the 
overall site remedial investigation/feasibility study (RI/FS) work plan 
and (2) directs the user on how to implement ecological tasks 
identified in the plan. Under the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act of 1980 (CERCLA), as 
amended by the Superfund Amendments and Reauthorization Act 
of 1986 (SARA), and RI/FS work plan will have to be developed as 
part of the site-remediation scoping process. Specific guidance on 
the RVFS process and the preparation of work plans has been de- 
veloped by the US Environmental Protection Agency (EPA 1988a). 
This document provides guidance to US Department of Energy 
(DbCe) staff and contractor personnel for incorporation of ecological 
information into environmental remediation planning and decision 
making at CERCLA sites. 


23851 (DOE/EM-0172P) Idaho Operations Office: Technol 
ogy summary, June 1994. USDOE Assistant Secretary for 
Environmental Management, Washington, DC (United States). Jun 
1994. 109p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014933. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document has been prepared by the Department of Energy's 
(DOE) Environmental Management (EM) Office of Technology De- 
velopment (OTD) in order to highlight research, development, 
demonstration, testing, and evaluation (RDDT&E) activities funded 
through the Idaho Operations Office. Technologies and processes 
described have the potential to enhance DOE's cleanup and waste 
management efforts, as well as improve US industry’s competitive- 
ness in global environmental markets. OTD programs are designed 
to make new, innovative, and more cost-effective technologies 
available for transfer to DOE environmental restoration and waste 
management end-users. Projects are demonstrated, tested, and 
evaluated to produce solutions to current problems. Transition of 
technologies into more advanced stages of development is based 
upon technological, regulatory, economic, and institutional criteria. 
New technologies are made available for use in eliminating 
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radioactive, hazardous, and other wastes in compliance with regu- 
latory mandates. The primary goal is to protect human health and 
prevent further contamination. OTD’s technology development pro- 
grams address three major problem areas: (1) groundwater and 
soils cleanup; (2) waste retrieval and processing; and (3) pollution 
prevention. These problems are not unique to DOE, but are asso- 
ciated with other Federal agency and industry sites as well. Thus, 
technical solutions developed within OTD programs will benefit 
DOE, and should have direct applications in outside markets. 


23852 (DOE/ID-10450) Idaho National Engineering 
Laboratory Environmental Restoration Program Schedule Con- 
tingency Evaluation Report. idaho National Engineering Lab., 
Idaho Falls, ID (United States). Sep 1993. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94015271. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report represents the schedule contingency evaluation done 
on the FY-93 Major System Acquisition (MSA) Baseline for the 
Idaho National Engineering Laboratory’s (INEL) Environmental 
Restoration Program (EPP). A Schedule Contingency Evaluation 
Team (SCET) was established to evaluate schedule contingency 
on the MSA Baseline for the INEL ERP associated with completing 
work within milestones established in the baseline. Baseline sched- 
ules had been established considering enforceable deadlines 
contained in the Federal Facilities Agreement/Consent Order (FFA/ 
CO), the agreement signed in 1992, by the State of Idaho, Depart- 
ment of Health & Welfare, the U.S. Environmental Protection 
Agency, Region 10, and the U.S. Department of Energy, Idaho Op- 
erations Office. The evaluation was based upon the application of 
standard schedule risk management techniques to the specific 
problems of the INEL ERP. The schedule contingency evaluation 
was designed to provided early visibility for potential schedule de- 
lays impacting enforceable deadlines. The focus of the analysis 
was on the duration of time needed to accomplish all required ac- 
tivities to achieve completion of the milestones in the baseline 


corresponding to the enforceable deadlines. Additionally, the analy- 
sis was designed to identify control of high-probability, high-impact 
schedule risk factors. 


23853 (DOE/MC/29467-3778) Decontamination Systems In- 
formation and Research Program: Quarterly report, 
October-December 1993. National Research Center for Coal and 
Energy, Morgantown, WV (United States). Feb 1994. 362p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC29467. Order Number DE94004143. Source: OSTI; 
NTIS; GPO Dep. 

This report is a summary of the work conducted for the period of 
October-December 1993 by the West Virginia University for the 
US DOE Morgantown Energy Technology Center. Research under 
the program focuses on pertinent technology for hazardous waste 
clean-up. This report reflects the progress performed on sixteen 
technical projects encompassed by this program: Systematic as- 
sessment of the state of hazardous waste clean-up technologies; 
Site remediation technologies: (a) Drain-enhanced soil flushing and 
(b) In situ bio-remediation of organic contaminants; Excavation sys- 
tems for hazardous waste sites: Dust control methods for in-situ 
nuclear waste handling; Chemical destruction of polychlorinated 
biphenyls; Development of organic sensors: Monolayer and multi- 
layer self-assembled films for chemical sensors; Winfield lock and 
dam remediation; Assessment of technologies for hazardous waste 
site remediation: Non-treatment technologies and pilot scale test 
facility implementation; Remediation of hazardous sites with steam 
reforming; Microbial enrichment for enhancing biodegradation of 
hazardous organic wastes in soil; Soil decontamination with a 
packed flotation column; Treatment of volatile organic compounds 
using biofilters; Use of granular activated carbon columns for the 
simultaneous removal of organic, heavy metals, and radionuclides; 
Compact mercuric iodide detector technology development; Evalua- 
tion of IR and mass spectrometric techniques for on-site monitoring 
of volatile organic compounds; and Improved socio-economic as- 
sessment of alternative environmental restoration techniques. 


23854 {(DOE/OR-1001/R3) Oak Ridge Reservation Site 
Management Pian for the Environmental Restoration Program. 
Oak Ridge National Lab., TN (United States). Jun 1994. 139p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-3174). Order Number 
DE94014052. Source: OSTI; NTIS; INIS; GPO Dep. 

This site management plan for the Oak Ridge Reservation 
(ORR) describes the overall approach for addressing environmen- 
tal contamination problems at the ORR Superfund site located in 
eastern Tennessee. The ORR consists of three major US Depart- 
ment of Energy (DOE) installations constructed in the early to mid 
1940s as research, development, and process facilities in support 
of the Manhattan Project. In addition to the three installations — 
Oak Ridge National Laboratory (ORNL), the Oak Ridge Y-12 Plant, 
and the Oak Ridge K-25 Site (formerly the Oak Ridge Gaseous 
Diffusion Plant) — the ORR Superfund Site also includes areas out- 
side the installations, land used by the Oak Ridge Associated 
Universities and waterways that have been contaminated by re- 
leases from the DOE installations. To date, ~ 400 areas (Appendix 
A) requiring evaluation have been identified. Cleanup of the ORR 
is expected to take two to three decades and cost several billion 
dollars. This site management plan provides a blueprint to guide 
this complex effort to ensure that the investigation and cleanup ac- 
tivities are carried out in an efficient and cost-effective manner. 


23855 (DOE/OR-23701-41.1) Baseline risk assessment for 
exposure to contaminants at the St. Louis Site, St. Louis, Mis- 
souri. Argonne National Lab., IL (United States). Nov 1993. 41 1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94009473. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The St. Louis Site comprises three noncontiguous areas in and 
near St. Louis, Missouri: the St. Louis Downtown Site (SLDS), the 
St. Louis Airport Storage Site (SLAPS), and the Latty Avenue Prop- 
erties. The main site of the Latty Avenue Properties includes the 
Hazelwood interim Storage Site (HISS) and the Futura Coatings 
property, which are located at 9200 Latty Avenue. Contamination at 
the St. Louis Site is the result of uranium processing and disposal 
activities that took place from the 1940s through the 1970s. Ura- 
nium processing took place at the SLDS from 1942 through 1957. 
From the 1940s through the 1960s, SLAPS was used as a storage 
area for residues from the manufacturing operations at SLDS. The 
materials stored at SLAPS were bought by Continental Mining and 
Milling Company of Chicago, Illinois, in 1966, and moved to the 
HISS/Futura Coatings property at 9200 Latty Avenue. Vicinity prop- 
erties became contaminated as a result of transport and movement 
of the contaminated material among SLDS, SLAPS, and the 9200 
Latty Avenue property. This contamination led to the SLAPS, HISS, 
and Futura Coatings properties being placed on the National Priori- 
ties List (NPL) of the US Environmental Protection Agency (EPA). 
The US Department of Energy (DOE) is responsible for cleanup 
activities at the St. Louis Site under its Formerly Utilized Sites Re- 
medial Action Program (FUSRAP). The primary goal of FUSRAP is 
the elimination of potential hazards to human health and the envi- 
ronment at former Manhattan Engineer District/Atomic Energy 
Commission (MED/AEC) sites so that, to the extent possible, these 
properties can be released for use without restrictions. To deter- 
mine and establish cleanup goals for the St. Louis Site, DOE is 
currently preparing a remedial investigation/feasibility study- 
environmental impact statement (RI/FS-EIS). This baseline risk 
assessment (BRA) is a component of the process; it addresses po- 
tential risk to human health. 


23856 


(DOE/RL-94-40) Corrective action management unit 
application for the Environmental Restoration Disposal Faci- 
ity. Evans, G.C. USDOE Richland Operations Office, WA (United 
States). Jun 1994. 654p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014244. Source: OSTI; NTIS; 
INIS; GPO Dep. 


Engineering drawings for this project are identified as CAPE- 


3081. Inquiries may be directed to: Office of Scientific and 
Technical Information, P. O. Box 62, Oak Ridge, TN 37831. 

The Environmental Restoration Disposal Facility (ERDF) is to ac- 
cept both CERCLA (EPA-regulated) and RCRA (Ecology-regulated) 
remediation waste. The ERDF is considered part of the overall re- 
mediation strategy on the Hanford Site, and as such, determination 
of ERDF viability has followed both RCRA and CERCLA decision 
making processes. Typically, determination of the viability of a unit, 
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such as the ERDF, would occur as part of record of decision 
(ROD) or permit modification for each remediation site before con- 
struction of the ERDF. However, because construction of the 
ERDF may take a significant amount of time, it is necessary to be- 
gin design and construction of the ERDF before final RODs/permit 
modifications for the remediation sites. This will allow movement of 
waste to occur quickly once the final remediation strategy for the 
RCRA and CERCLA past-practice units is determined. Construc- 
tion of the ERDF is a unique situation relative to Hanford Facility 
cleanup, requiring a Hanford Facility specific process be developed 
for implementing the ERDF that would satisfy both RCRA and 
CERCLA requirements. While the ERDF will play a significant role 
in the remediation process, initiation of the ERDF does not pre- 
clude the evaluation of remedial alternatives at each remediation 
site. To facilitate this, the January 1994 amendment to the Tri-Party 
Agreement recognizes the necessity for the ERDF, and the 
Tri-Party Agreement states: “Ecology, EPA, and DOE agree to pro- 
ceed with the steps necessary to design, approve, construct, and 
operate such a ... facility.” The Tri-Party Agreement requires the 
DOE-RL to prepare a comprehensive “package” for the EPA and 
Ecology to consider in evaluating the ERDF. The package is to ad- 
dress the criteria listed in 40 CFR 264.552(c) for corrective action 
management unit (CAMU) designation and a CERCLA ROD. This 
CAMU application is submitted as part of the Tri-Party Agreement- 
required information package. 


23857 (DOE-STD—1022-94) Natural phenomena hazards 
site characterization criteria. USDOE, Washington, DC (United 
States). Mar 1994. 43p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94013202. Source: OSTI; NTIS; 
GPO Dep. 

The criteria and recommendations in this standard shall apply to 
site characterization for the purpose of mitigating Natural Phenom- 
ena Hazards (wind, floods, landslide, earthquake, voicano, etc.) in 
all DOE facilities covered by DOE Order 5480.28. Criteria for site 
characterization not related to NPH are not included unless neces- 
sary for clarification. General and detailed site characterization 
requirements are provided in areas of meteorology, hydrology, ge- 
ology, seismology, and geotechnical studies. 


23858 (EGG—11265-1035) Detecting changes in wetland 
morphology using a geographic information system: Histori- 
cal database application at the Savannah River Site. 
Christel-Rose, L.M. (EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Remote Sensing Lab.); Mackey, H.E. 
Jr. EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Remote Sensing Lab. [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-931095—85: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94013572. Source: OSTI; NTIS; INIS; GPO Dep. 

New policies regarding the “no net loss” of wetlands has pre- 
sented resource managers and GIS analysts with a challenging 
ecological application. Historical aerial photography provides a tem- 
poral record of conditions over time. Access to temporal data 
sources is beneficial when appraising wetland gain and loss be- 
cause man-made disturbances can have both short and long term 
effects on wetland communities. This is particularly true when try- 
ing to assess the existing communities for the specific purpose of 
restoration and reclamation of the ecologic structure and function 
of the community prior to a disturbance. Remediation efforts can 
be optimized when definitive documentation exists of the original 
communities. The Geographic Information System (GIS) is a pow- 
erful tool for integrating these data sets and performing spatial and 
temporal analyses in support of ecological applications. 


23859 (EGG—11265-1061) Effects of gravel mulch on emer- 
gency of galleta grass seedlings. Winkel, V.K.; Medrano, J.C.; 
Stanley, C.; Walo, M.D. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Feb 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-9310276—10: 8. wildiand shrub and arid land restoration 
symposium, Las Vegas, NV (United States), 19-21 Oct 1993). Or- 
der Number DE94013563. Source: OSTI; NTIS; GPO Dep. 

Gravel mulches show promise as effective material on the US 
Dept. of Energy Nevada Test Site for stabilizing erosive soils and 





aiding plant establishment by conserving soil water. A greenhouse 
study was implemented to determine the effects of gravel mulch on 
seedling emergence and soil water, and optimal depths of gravel 
for various native plant species. Greenhouse flats were sown with 
seeds of nine species of native grasses, forbs, and shrubs. The 
flats were then treated with a variety of mulch treatments including, 
no mulch, a 1-cm layer of soil over seeds, and 2 to 3-cm and 4 to 
5-cm layers of 3 to 25-mm mixed gravel. Superimposed over these 
treatments were 3 irrigation treatments. Seedling density data was 
collected daily, and soil water was monitored daily with the gravi- 
metric method. This study showed that under a variety of soil water 
conditions, a 2-3 cm gravel layer may aid emergence of galleta 
grass. Results from this study also demonstrated that a deeper 
layer of gravel (4-5 cm) prohibits emergence, probably because it 
acts as a physical barrier to the seedlings. Galleta grass emer- 
gence can be used as a model for how other species might 
respond to these seedbed and irrigation treatments, provided they 
have adequate germination and are exposed to similar environ- 
mental conditions. 


23860 (EGG—11265-2017) Effects of topsoil removal on 
seedling emergence and species diversity. Winkel, V.K.; Ostler, 
W.K. EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). Feb 1994. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-940282—1: Annual meeting of the Society for Range Man- 
agement, Colorado Springs, CO (United States), 13-18 Feb 1994). 
Order Number DE94013552. Source: OSTI; NTIS; GPO Dep. 

Approximately 800 hectares on the US Department of Energy 
Nevada Test Site and vicinity are contaminated with Plutonium. As 
part of a cleanup effort, both the vegetation and the top 5-10 cm 
of soil may be removed. A study was developed to determine the 
effects of topsoil removal on seedling emergence and plant species 
diversity. Trial plots were prepared by removing 5, 10, or 20 cm of 
topsoil, seeding a mix of nine native species, mulching with straw, 
and then anchoring the straw with erosion netting. Additional plots 
(0 topsoil removal treatment) were lightly bladed to remove existing 
vegetation and then treated as above. Approximately 85 mm of 
supplemental irrigation was applied to help initiate germination dur- 
ing early spring. Seedling density data of seeded and nonseeded 
species was collected following emergence, and species diversity 
was calculated with the Shannon diversity index for the nonseeded 
species. Densities of seeded species either were unaffected by or 
increased with increased depth of topsoil removal. In general, den- 
sities of nonseeded species decreased with increased depth of 
topsoil removal. The number of species, species diversity and 
evenness also decreased with increased depth of topsoil removal. 
Initial emergence of seeded species is apparently unaffected by 
topsoil removal at this site. 


23861 (EGG—11265-2028) Effects of seedbed preparation, 
irrigation, and water harvesting on seedling emergence at the 
Nevada Test Site. Winkel, V.K.; Ostler, W.K.; Gabbert, W.D.; 
Lyon, G.E. EG and G Energy Measurements, Inc., Las Vegas, NV 
(United States). Oct 1998. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-9310276-11: 8. wildland shrub and arid land restoration 
symposium, Las Vegas, NV (United States), 19-21 Oct 1993). Or- 
der Number DE94013570. Source: OSTI; NTIS; GPO Dep. 
Approximately 800 hectares on the US Department of Energy 
Nevada Test Site and vicinity are contaminated with plutonium. As 
part of a cleanup effort, both the indigenous vegetation and the top 
5-10 cm of soil may be removed, and the soil may or may not be 
replaced. Technologies must be developed to stabilize and revege- 
tate these lands. A study was developed to determine adaptable 
plant species, methods to prepare seedbeds for direct seeding and 
water harvesting, and proper irrigation rates. Plots were cleared of 
indigenous vegetation, and then prepared with various seedbed/ 
water harvesting treatments including, pitting, land imprinting, and 
mulching. Other plots were treated with large water harvesting 
structures. Three irrigation treatments were superimposed over the 
seedbed/water harvesting treatments. Seedling emergence data 
was collected, and the treatment combinations compared. Support- 
ing meteorological and soil data were collected with an automatic 
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data-logger. Specific data included soil water data from all treat- 
ment combinations, precipitation, and air temperature. Irrigation did 
extend the period of available water approximately two to three 
weeks, but in a year of above average precipitation, this extension 
did not generally aid germination and emergence of seeded 
species, and only slightly increased densities of species from the 
native seedbank. With the exception of increased shrub seedling 
densities in desert strips, there were no strong seedbed prepara- 
tion/water harvesting treatment effects. In years of above-average 
rainfall, mulching and water harvesting treatments, and irrigation 
may not be necessary to insure adequate germination and emer- 
gence of adapted perennial grasses, forbs, and shrubs in the 
Mojave/Great Basin Transition Desert. 


23862 (EGG—11265-2032) Spatial and temporal variability 
of microbes in selected solis at the Nevada Test Site. Angerer, 
J.P.; Winkel, V.K.; Ostler, W.K.; Hall, P.F. EG and G Energy Mea- 
surements, Inc., Las Vegas, NV (United States). [1993]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-9310276-9: 8. wildland shrub 
and arid land restoration symposium, Las Vegas, NV (United 
States), 19-21 Oct 1993). Order Number DE94013568. Source: 
OSTI; NTIS; GPO Dep. 

Large areas encompassing almost 800 hectares on the Nevada 
Test Site, Nellis Air Force Range and the Tonopah Test Range are 
contaminated with plutonium. Decontamination of plutonium from 
these sites may involve removal of plants and almost 370,000 
cubic meters of soil. The soil may be subjected to a series of pro- 
cesses to remove plutonium. After decontamination, the soils will 
be returned to the site and revegetated. There is a paucity of infor- 
mation on the spatial and temporal distribution of microbes in soils 
of the Mojave and Great Basin Deserts. Therefore, this study was 
initiated to determine the biomass and diversity of microbes in soils 
prior to decontamination. Soils were collected to a depth of 10 cm 
along each of five randomly located 30-m transects at each of four 
sites. To ascertain spatial differences, soils were collected from be- 
neath major shrubs and from associated interspaces. Soils were 
collected every three to four months to determine temporal (sea- 
sonal) differences in microbial parameters. Soils from beneath 
shrubs generally had greater active fungi and bacteria, and greater 
non-amended respiration than soils from interspaces. Temporal 
variability also was found; total and active fungi, and non-amended 
respiration were correlated with soil moisture at the time of sam- 
pling. Information from this study will aid in determining the effects 
of plutonium decontamination on soil microorganisms, and what 
measures, if any, will be required to restore microbial populations 
during revegetation of these sites. 


23863 (EGG—11265-2058) Radioactive contamination 
screening with laser-induced fluorescence. Sheely, R. (Oak 
Ridge K-25 Site, TN (United States)); Di Benedetto, J. EG and G 
Energy Measurements, Inc., Goleta, CA (United States). Santa Bar- 
bara Operations; Oak Ridge K-25 Site, TN (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO8-938NV11265 ; AC05-840T21400. (CONF- 
940406—-12: International symposium on decontamination and 
decommissioning, Knoxville, TN (United States), 27-29 Apr 1994). 
Order Number DE94013556. Source: OSTI; NTIS; GPO Dep. 

The ability to induce, detect and discriminate fluorescence of 
uranium oxides makes available new capabilities for screening the 
surface of large complex facilities for uranium. This paper will 
present the results of field tests evaluate laser-induced fluores- 
cence (LIF) as a contamination screening tool and report on the 
progress to produce a field portable instrument for uranium surveys 
on exposed surfaces. The principal effect is to illuminate the sur- 
face of an object or an area with a remotely-located light source, 
and to evaluate the re-radiated emission energy. A gated intensified 
CCD camera was used with ultraviolet (UV) laser excitation to dis- 
criminate the phosphorescent (persistent) green uranium emission 
from the prompt background fluorescence which results from exci- 
tation of plants, concrete, soils, and other background materials. 


23864 (HW-64282) Travel to Oak Ridge and Savannah 
River Plant to study processing plant containment philosophy: 
Trip report, January 26-29, 1960. Beard, S.J.; Oberg, G.C. 
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(comp.). General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. 9 Mar 1960. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012681. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This report discusses travel to the Oak Ridge National Labora- 
tory on January 26 and 27 and the Savannah River Laboratory and 
Plant on January 28 and 29, 1960. The primary objectives of the 
trip were to obtain information on the containment philosophy for 
processing plants recently adopted by Oak Ridge National Labora- 
tory and on the Palm Program at Savannah River. 


23865 (LA-12781-MS) Simulations of in situ air stripping 
demonstration at Savannah River. Robinson, B.A.; Rosenberg, 
N.D.; Zyvoloski, G.A.; Viswanathan, H. Los Alamos National Lab.., 
NM (United States). Jun 1994. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94013855. Source: OSTI; NTIS; GPO Dep. 

This report assesses the performance of the in situ air stripping 
technology demonstrated at the Savannah River Integrated 
Demonstration (SRID) site. This technology is a combination of air 
injection below the water table and vacuum extraction in the va- 
dose zone, using a pair of horizontal wells. Our approach is based 
on the construction of a site-specific numerical model using the 
FEHM flow and transport code. We use the model as a tool to in- 
vestigate improvements to performance, to improve the prediction 
of the performance of this technology over longer periods of time 
and at different sites, and to compare performance with other re- 
mediation technologies. 


23866 (LA-12782-MS) Summary performance assessment 
of in situ remediation technologies demonstrated at Savannah 
River. Rosenberg, N.D.; Robinson, B.A.; Birdsell, K.H.; Travis, B.J. 
Los Alamos National Lab., NM (United States). Jun 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94014138. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Office of Technology Development (OTD) in the Department 
of Energy's (DOE) Office of Environmental Restoration and Waste 
Management is investigating new technologies for “better, faster, 
cheaper, safer’ environmental remediation. A program at DOE's 
Savannah River site was designed to demonstrate innovative tech- 
nologies for the remediation of volatile organic compounds (VOCs) 
at nonarid sites. Two remediation technologies, in situ air stripping 
and in situ bioremediation—both using horizontal wells, were 
demonstrated at the site between 1990-1993. This brief report 
summarizes the conclusions from three separate modeling studies 
on the performance of these technologies. 


23867 (NREL/TP-320-6696) Using research metrics to eval- 
uate the International Atomic Energy Agency guidelines on 
quality assurance for R&D. Bodnarczuk, M. National Renewable 
Energy Lab., Golden, CO (United States). Jun 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. (CONF-940985-3: American Society for Quality 
Control Energy and Environmental Quality Division conference, 
Tucson, AZ (United States), 18-21 Sep 1994). Order Number 
DE94011823. Source: OSTI; NTIS; GPO Dep. 

The objective of the International Atomic Energy Agency (IAEA) 
Guidelines on Quality Assurance for R&D is to provide guidance 
for developing quality assurance (QA) programs for R&D work on 
items, services, and processes important to safety, and to support 
the siting, design, construction, commissioning, operation, and de- 
commissioning of nuclear facilities. The standard approach to 
writing papers describing new quality guidelines documents is to 
present a descriptive overview of the contents of the document. | 
will depart from this approach. Instead, | will first discuss a concep- 
tual framework of metrics for evaluating and improving basic and 
applied experimental science as well as the associated role that 
quality management should play in understanding and implement- 
ing these metrics. | will conclude by evaluating how well the IAEA 
document addresses the metrics from this conceptual framework 
and the broader principles of quality management. 
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23868 (ORNL/ER-216) Alternatives evaluation for the de- 
contamination and decommissioning of bulldings 3506 and 
3515 at Oak Ridge National Laboratory, Oak Ridge, Tennessee: 
Environmental Restoration Program. Ebasco Services, Inc., Oak 
Ridge, TN (United States); Oak Ridge National Lab., TN (United 
States). Jan 1994. 202p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ACO05- 
910R21928. Order Number DE94008555. Source: OSTI; NTIS; 
INIS; GPO Dep. 

this is an alternative evaluation document that records the 
evaluation process and justification for choosing the alternative rec- 
ommended for the decontamination and decommissioning (D&D) of 
the 3506 and 3515 buildings at the Oak Ridge National Laboratory 
(ORNL). The alternatives for the D&D of the two buildings were: 
(1) no action (continued surveillance and maintenance), (2) decon- 
tamination for free release, (3) entombment in place, (4) partial 
dismantlement, and (5) complete dismantiement. Soil remediation 
is not included in any of the alternatives. The recommended alter- 
native for the D&D of Building 3506 is partial dismantiement at an 
estimated cost of $936, 000 in escalated dollars. The cost estimate 
for complete dismantiement is $1,384,000. The recommended al- 
ternative for the D&D of Building 3515 is complete dismantlement 
at an estimated cost of $3,733,000 in escalated dollars. This alter- 
native is recommended, because the soils below the foundation of 
the 3515 building are highly contaminated, and removing the foun- 
dation in the D&D project results in lower overall worker risk, costs, 
and improved post-D&D site conditions. A further recommendation 
is to revise these cost estimates after the conclusion of the ongo- 
ing characterization study. The results of the characterization of the 
two buildings is expected to change some of the assumptions and 
resolve some of the uncertainties in the development of these esti- 
mates. 


23869 (ORNL/ER-218) Technical management pian for 
sample generation, analysis, and data review for Phase 2 of 
the Clinch River Environmental Restoration Program. Brandt, 
C.C. (Oak Ridge National Lab., TN (United States)); Benson, S.B.; 
Beeler, D.A. Oak Ridge National Lab., TN (United States). Mar 
1994. 125p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94014029. Source: OSTI; NTIS; INIS; GPO Dep. 

ESD Publication 4226. 

The Clinch River Remedial Investigation (CRRI) is designed to 
address the transport, fate, and distribution of waterborne contami- 
nants (radionuclides, metals, and organic compounds) released 
from the US Department of Energy’s (DOE’s) Oak Ridge Reserva- 
tion (ORR) and to assess potential risks to human health and the 
environment associated with these contaminants. The remedial in- 
vestigation is entering Phase 2, which has the following items as 
its objectives: define the nature and extent of the contamination in 
areas downstream from the DOE ORR, evaluate the human health 
and ecological risks posed by these contaminants, and perform 
preliminary identification and evaluation of potential remediation al- 
ternatives. This plan describes the requirements, responsibilities, 
and roles of personnel during sampling, analysis, and data review 
for the Clinch River Environmental Restoration Program (CR-ERP). 
The purpose of the plan is to formalize the process for obtaining 
analytical services, tracking sampling and analysis documentation, 
and assessing the overall quality of the CR-ERP data collection 
program to ensure that it will provide the necessary building blocks 
for the program decision-making process. 


23870 (ORNL/M-2751/V1/Pt.B) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 1, Technology 
Evaluation: Part B, Remedial Action. Oak Ridge K-25 Site, TN 
(United States). Sep 1993. 222p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE93016145. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory Technology Logic Diagram 
(TLD) was developed to provide a decision-support tool that relates 
environmental restoration (ER) and waste management (WM) prob- 
lems at Oak Ridge National Laboratory (ORNI.) to potential 
technologies that can remediate these problems. The TLD identi- 
fies the research, development, demonstration, testing, and 





evaluation needed to develop these technologies to a state that al- 
lows technology transfer and application to decontamination and 
decommissioning (D&D), remedial action (RA), and WM activities. 
The TLD consists of three fundamentally separate volumes: Vol. 1 
(Technology Evaluation), Vol. 2 (Technology Logic Diagram), and 
Vol. 3 (Technology Evaluation Data Sheets). Part A of Vols. 1 and 
2 focuses on D&D. Part B of Vols. 1 and 2 focuses on RA of con- 
taminated facilities. Part C of Vols. 1 and 2 focuses on WM. Each 
part of Vol. 1 contains an overview of the TLD, an explanation of 
the program-specific responsibilities, a review of identified tech- 
nologies, and the ranking os remedial technologies. Volume 2 (Pts. 
A, B, and C) contains the logic linkages among EM goals, environ- 
mental problems, and the various technologies that have the 
potential to solve these problems. Volume 3 (Pts. A, B, and C) con- 
tains the TLD data sheets. The focus of Vol. 1, Pt. B, is RA, and it 
has been divided into six chapters. The first chapter is an introduc- 
tion, which defines problems specific to the ER Program for ORNL. 
Chapter 2 provides a general overview of the TLD. Chapters 3 
through 5 are organized into necessary subelement categories: 
RA, characterization, and robotics and automation. The final chap- 
ter contains regulatory compliance information concerning RA. 


23871 (ORNL/M-2751/V2/Pt.B) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 2, Technology Logic 
Diagram: Part B, Remedial Action. Oak Ridge K-25 Site, TN 
(United States). Sep 1993. 112p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE93016148. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory Technology Logic Diagram 
(TLD) was developed to provide a decision support tool that relates 
environmental restoration (ER) and waste management (WM) prob- 
lems at Oak Ridge National Laboratory (ORNL) to potential 
technologies that can remediate these problems. The TLD identi- 
fies the research, development, demonstration, testing, and 
evaluation needed to develop these technologies to a state that al- 
lows technology transfer and application to decontamination and 
decommissioning (D&D), remedial action (RA), and WM activities. 
The TLD consists of three fundamentally separate volumes: Vol. 1 
(Technology Evaluation), Vol. 2 (Technology Logic Diagram), and 
Vol. 3 (Technology Evaluation Data Sheets). Part A of Vols. 1. and 
2 focuses on D&D. Part B of Vols. 1 and 2 focuses on the RA of 
contaminated facilities. Part C of Vols. 1 and 2 focuses on WM. 
Each part of Vol. 1 contains an overview of the TLD, an explana- 
tion of the program-specific responsibilities, a review of identified 
technologies, and the rankings of remedial technologies. Volume 2 
(Pts. A, B, and C) contains the logic linkages among EM goals, en- 
vironmental problems, and the various technologies that have the 
potential to solve these problems. Volume 3 (Pts. A, B, and C) 
contains the TLD data sheets. Remedial action is the focus of Vol. 
2, Pt. B, which has been divided into the three necessary 
subelements of the RA: characterization, RA, and robotics and au- 
tomation. Each of these sections address general ORNL problems, 
which are then broken down by problem area/constituents and 
linked to potential remedial technologies. The diagrams also con- 
tain summary information about a technology's status, its science 
and technology needs, and its implementation needs. 


23872 (ORNL/M-2751/V3/Pt.A) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 3, Technology 
evaluation data sheets: Part A, Characterization, Decontamina- 
tion. Oak Ridge K-25 Site, TN (United States). Sep 1993. 370p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93016167. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory Technology Logic Diagram 
(TLD) was developed to provide a decision support tool that relates 
environmental restoration (ER) and waste management (WM) prob- 
lems at Oak Ridge National Laboratory (ORNL) to potential 
technologies that can remediate these problems. The TLD consists 
of three fundamentally separate volumes: Vol. 1, Technology Eval- 
uation; Vol. 2, Technology Logic Diagram; and Vol. 3, Technology 
Evaluation Data Sheets. Part A of Vols. 1 and 2 focuses on RA. 
Part B of Vols. 1 and 2 focuses on the D&D of contaminated facili- 
ties. Part C of Vols. 1 and 2 focuses on WM. Each part of Vol. 1 
contains an overview of the TLD, an explanation of the problems 
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facing the volume-specific program, a review of identified technolo- 
gies, and rankings of technologies applicable to the site. Volume 2 
(Pts. A, B, and C) contains the logic linkages among EM goals, en- 
vironmental problems, and the various technologies that have the 
potential to solve these problems. Volume 3 (Pts. A, B,and C) con- 
tains the TLD data sheets. This volume provides the technology 
evaluation data sheets (TEDS) for ER/WM activities (D&D, RA, and 
WM) that are referenced by a TEDS code number in Vol. 2 of the 
TLD. Each of these sheets represents a single logic trace across 
the TLD. These sheets contain more detail than is given for the 
technologies in Vol. 2. The data sheets are arranged alphanumeri- 
cally by the TEDS code number in the upper right comer of each 
sheet. 


23873 (ORNL/M-2751/V3/Pt.B) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 3, Technology 
evaluation data sheets: Part B, Dismantlement, Remedial ac- 
tion. Oak Ridge K-25 Site, TN (United States). Sep 1993. 493p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93016168. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory Technology Logic Diagram 
(TLD) was developed to provide a decision support tool that relates 
environmental restoration (ER) and waste management (WM) prob- 
lems at Oak Ridge National Laboratory (ORNL) to potential 
technologies that can remediate these problems. The TLD identi- 
fies the research, development, demonstration testing, and 
evaluation needed to develop these technologies to a state that al- 
lows technology transfer and application to decontamination and 
decommissioning (D&D), remedial action (RA), and WM activities. 
The TLD consists of three fundamentally separate volumes: Vol. 1, 
Technology Evaluation; Vol. 2, Technology Logic Diagram and Vol. 
3, Technology EvaLuation Data Sheets. Part A of Vols. 1 and 2 fo- 
cuses on RA. Part B of Vols. 1 and 2 focuses on the D&D of 
contaminated facilities. Part C of Vols. 1 and 2 focuses on WM. 
Each part of Vol. 1 contains an overview of the TM, an explanation 
of the problems facing the volume-specific program, a review of 
identified technologies, and rankings of technologies applicable to 
the site. Volume 2 (Pts. A. B. and C) contains the logic linkages 
among EM goals, environmental problems, and the various tech- 
nologies that have the potential to solve these problems. Volume 3 
(Pts. A. B, and C) contains the TLD data sheets. This volume pro- 
vides the technology evaluation data sheets (TEDS) for ER/WM 
activities (D&D, RA and WM) that are referenced by a TEDS code 
number in Vol. 2 of the TLD. Each of these sheets represents a 
single logic trace across the TLD. These sheets contain more de- 
tail than is given for the technologies in Vol. 2. 


23874 (ORNL/M-2751/V3/Pt.Cc) Oak Ridge National Labora- 
tory Technology Logic Diagram: Volume 3, Technology 
evaluation data sheets: Part C, Robotics/automation, Waste 
management. Oak Ridge K-25 Site, TN (United States). Sep 
1993. 333p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93016169. Source: OSTI; NTIS; INIS; GPO Dep. 

The Oak Ridge National Laboratory Technology Logic Diagram 
(TLD) was developed to provide a decision support tool that relates 
environmental restoration (ER) and waste management (WM) prob- 
lems at Oak Ridge National Laboratory (ORNL) to potential 
technologies that can remediate these problems. The TLD identi- 
fies the research, development, demonstration testing, and 
evaluation needed to develop these technologies to a state that al- 
lows technology transfer and application to decontamination and 
decommissioning (D&D), remedial action (RA), and WM activities. 
The TLD consists of three fundamentally separate volumes: Vol. 1, 
Technology Evaluation; Vol. 2, Technology Logic Diagram and Vol. 
3, Technology EvaLuation Data Sheets. Part A of Vols. 1 and 2 fo- 
cuses on RA. Part B of Vols. 1 and 2 focuses on the D&D of 
contaminated facilities. Part C of Vols. 1 and 2 focuses on WM. 
Each part of Vol. 1 contains an overview of the TM, an explanation 
of the problems facing the volume-specific program, a review of 
identified technologies, and rankings of technologies applicable to 
the site. Volume 2 (Pts. A. B. and C) contains the logic linkages 
among EM goals, environmental problems, and the various tech- 
nologies that have the potential to solve these problems. Volume 3 


ERA Vol. 19, No. 9 91 





05 NUCLEAR FUELS 
0540 Health and Safety 


(Pts. A. B, and C) contains the TLD data sheets. This volume pro- 
vides the technology evaluation data sheets (TEDS) for ER/WM 
activities (D&D, RA and WM) that are referenced by a TEDS code 
number in Vol. 2 of the TLD. Each of these sheets represents a 
single logic trace across the TLD. These sheets contain more de- 
tail than is given for the technologies in Vol. 2. 


23875 (PNL-SA-22803) Contaminants at DOE sites and 
their susceptibility to bioremediation. Lenhard, R.J.; Skeen, 
R.S.; Brouns, T.M. Pacific Northwest Lab., Richland, WA (United 
States). Nov 1993. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9311115-3: Symposium on science of advanced batteries, 
Cleveland, OH (United States), 8-9 Nov 1993). Order Number 
DE94008734. Source: OSTI; NTIS; INIS; GPO Dep. 

Contaminants at DOE sites encompass a range of common 
industrial pollutants. However, the prevalence of contaminant mix- 
tures including organics, metals, and radionuclides is relatively 
unique to DOE's facilities. Bioremediation has been shown to be 
effective for destruction of many of the organic pollutants. The 
technology also has promise for application to many of the metals 
and radionuclides; however, field demonstrations for these applica- 
tions have not yet been attempted. Because of the complexity of 
biodegradation of even a single-compound class, little has been 
done to develop or demonstrate in situ bioremediation technologies 
for multicompound combinations. The current bioremediation 
demonstration on CCl, and nitrates within the VOC-Arid Integrated 
Demonstration is one the first efforts to address inorganic and 
organic co-contaminants simultaneously. Additional research, tech- 
nology development, and field demonstrations are needed to 
evaluate the applicability of in situ bioremediation to DOE’s most 
common contaminant mixtures. 


23876 (PNL-SA-23788) The seven main steps of the DQO 
planning process. Goheen, S.C. Pacific Northwest Lab., Richland, 
WA (United States). [1994]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94014555. Source: OSTI; NTIS; GPO Dep. 

The Data Quality Objectives (DQO) Planning Process (DQOPP) 
involves seven steps. Each step requires that all persons who 
might be able to influence that step’s program before it is com- 
pleted become involved. Those with such influence include 
representatives from: program managers, who define the overall 
remediation project; regulators, who set standards for the remedia- 
tion; line managers, who use data to design and guide the 
remediation; data suppliers, who collect and analyze the samples; 
DQO specialists, who help to guide the technical planning in the 
DQOPP. At the end of each step, a document is prepared that de- 
scribes the elements needed in that step. Each participant must 
sign the document to show concurrence. A brief description of the 
seven steps is presented in this document. 


23877 (PNL-SA-24336) Integrated environmental monitor- 
ing — prototype demonstration. Bryce, R.W.; Vail, L.W.; Hostetler, 
D.D.; Meyer, P.D.; Carison, T.J.; Miller, P.L. Pacific Northwest Lab., 
Richland, WA (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9405183-1: 6. national technical information exchange 
workshop, Kennewick, WA (United States), 10-12 May 1994). Or- 
der Number DE94014445. Source: OSTI; NTIS; INIS; GPO Dep. 
Groundwater monitoring is an important activity at US Depart- 
ment of Energy (DOE) sites. Monitoring programs at DOE facilities 
have evolved in response to operational needs at the facilities, pub- 
lic outcries for information, regulatory requirements, DOE orders, 
and improvements in monitoring technology. Decisions regarding 
sampling location, sampling frequency, analyses performed, and 
other aspects of monitoring network design can have major implica- 
tions for detecting releases and for making subsequent higher level 
decisions about facility operation and remediation. The Integrated 
Environmental Monitoring (IEM) concept is a set of analytical pro- 
cedures and software tools that can be used to improve monitoring 
network design decisions. Such decisions include the choice of 
monitoring locations, sampling frequencies, sensor technologies, 
and monitored constituents. IEM provides a set of monitoring alter- 
natives that balance the tradeoffs between competing monitoring 
objectives such as the minimization of cost and the minimization of 
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uncertainty. The alternatives provided are the best available with 
respect to the monitoring objectives, consistent with the physical 
and chemical characteristics of the site, and consist with applicable 
regulatory requirements. The selection of the best monitoring alter- 
native to implement is made by the stakeholders after reviewing 
the alternatives and tradeoffs produced by the IEM process. 


23878 (RFP-4852) Active airborne contamination control 
using electrophoresis. Veatch, B.D. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant. [1994]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-90RF62349. (CONF-9405154—1: ALARA awareness week at 
the Savannah River Site, Aiken, SC (United States), 16-20 May 
1994). Order Number DE94012373. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In spite of our best efforts, radioactive airborne contamination 
continues to be a formidable problem at many of the Department 
of Energy (DOE) weapons complex sites. For workers that must 
enter areas with high levels of airborne contamination, personnel 
protective equipment (PPE) can become highly restrictive, greatly 
diminishing productivity. Rather than require even more restrictive 
PPE for personnel in some situations, the Rocky Flats Plant (RFP) 
is actively researching and developing methods to aggressively 
combat airborne contamination hazards using electrophoretic tech- 
nology. With appropriate equipment, airborne particulates can be 
effectively removed and collected for disposal in one simple pro- 
cess. The equipment needed to implement electrophoresis is 
relatively inexpensive, highly reliable, and very compact. Once air- 
borne contamination levels are reduced, less PPE is required and 
a significant cost savings may be realized through decreased 
waste and maximized productivity. Preliminary “cold,” or non- 
radioactive, testing results at the RFP have shown the technology 
to be effective on a reasonable scale, with several potential bene- 
fits and an abundance of applications. 


23879 (UCRL-MA-115074) DOE lockoutiagout safety 
handbook. Ulm, B. Lawrence Livermore National Lab., CA (United 
States). 2 Sep 1993. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94013605. Source: OSTI; NTIS; GPO Dep. 

In September 1989, the Occupational Safety and Health Admin- 
istration (OSHA) issued a final ruling on lockout/tagout procedures. 
This ruling became effective in January 1990 and was eventually 
incorporated into the Code of Federal Regulations. The purpose of 
these procedures is to safeguard employees from hazardous 
energy while performing service or maintenance activities on ma- 
chines and equipment. Approximately 39 million workers are 
protected by lockout/tagout procedures in general industry. OSHA 
estimates that adherence to the requirements in lockout/tagout pro- 
cedures will eliminate nearly two percent of all workplace deaths. A 
lockout/tagout program is essential to the safe operation of all De- 
partment of Energy (DOE) facilities. The program outlined in this 
document consists of energy-control procedures, employee training 
and periodic inspections, and establishes the minimum require- 
ments for lockout/tagout of equipment or system-energy sources 
that could cause injury to personnel. Because serious conse- 
quences can occur due to a lack of understanding and improper 
administration of this program, this document also includes a 
method for: Providing guidance for the control of hazardous en- 
ergy, protecting employees from injury, defining responsibilities, 
and protecting equipment and facilities from damage. 


23880 (WHC-EP-—0722) Systems Engineering functions and 
requirements for the Hanford Cleanup mission: First issue. 
Holmes, J.J. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1994. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94011339. Source: OSTI; NTIS; GPO Dep. 

This report documents the top-level SE mission analysis, func- 
tions analysis, and requirements analysis for the Hanford Site 
cleanup mission. Because SE is an iterative process, this docu- 
ment will be continuously updated as the mission evolves. This first 
issue will be subject to change as lower-level work is conducted or 
primary system architecture is changed as a result of public in- 
volvement, NEPA processes, or changes in DOE/HQ direction. 





23881 (WHC-EP-0777) VOC-Arid integrated Demonstration 
guide to preparation of demonstration documents. Jensen, 
E.J.; Brouns, T.M.; Koegler, K.J.; McCabe, G.H.; Morris, F.A. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1994. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94014115. Source: OSTI; NTIS; INIS; GPO Dep. 

This guide has been prepared by Demonstration Operations of 
the Volatile Organic Compound-Arid Integrated Demonstration 
(VOC-Arid ID). Its purpose is to describe demonstration documents, 
designate responsibilities for these documents, and guide the Prin- 
cipal Investigator (PI) and others in their preparation. The main 
emphasis of this guide is to describe the documentation required of 
the Pl. However, it does cover some of the responsibilities of other 
members of the VOC-Arid ID team. The VOC-Arid ID is one of 
several US Department of Energy (DOE) integrated demonstrations 
designed to support the demonstration of emerging environmental 
management and restoration technologies. The principal objective 
of the VOC-Arid ID is to identify, develop, and demonstrate new 
and innovative technologies for environmental restoration at arid or 
semiarid sites containing volatile organic compounds with or with- 
out associated contamination (e.g., radionuclides and metals). 


23882 (WHC-SA-2429) Reinventing government: Reinvent- 
ing Hanford. Mayeda, J.T. Westinghouse Hanford Co., Richland, 
WA (United States). May 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940815-—23: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013584. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Hanford Site was established in 1943 as one of the three 
original Manhattan Project locations involved in the development of 
atomic weapons. It continued as a defense production center until 
1988, when its mission changed to environmental restoration and 
remediation. The Hanford Site is changing its business strategy 
and in doing so, is reinventing government. This new development 
has been significantly influenced by a number of external sources. 
These include: the change in mission, reduced security require- 
ments, new found partnerships, fiscal budgets, the Tri-Party 
agreement and stakeholder involvement. Tight budgets and the 
high cost of cleanup require that the site develop and implement 
innovative cost saving approaches to its mission. Costeffective 
progress is necessary to help assure continued funding by 
Congress. 


23883 (WHC-SA-2435) CO, pellet decontamination tech- 
nology at Westinghouse Hanford. Aldridge, T.L.; Aldrich, L.K. Il; 
Bowman, E.V. Westinghouse Hanford Co., Richland, WA (United 
States). Apr 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-940505— 
1: International workshop on implementation of ALARA at nuclear 
power plants, Long Island, NY (United States), 8-11 May 1994). 
Order Number DE94013972. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimentation and testing with COz, pellet decontamination 
technology is being conducted at Westinghouse Hanford Company 
(WHC), Richland, Washington. There are 1100 known existing 
waste sites at Hanford. The sites specified by federal and state 
agencies are currently being studied to determine the appropriate 
cleanup methods best for each site. These sites are contaminated 
and work on them is in compliance with the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act (CERCLA). 
There are also 63 treatment, storage, and disposal units, for exam- 
ple: groups of waste tanks or drums. In 1992, there were 100 
planned activities scheduled to bring these units into the Resource 
Conservation and Recovery Act (RCRA) compliance or close them 
after waste removal. Ninety-six of these were completed. The re- 
maining four were delayed or are being negotiated with regulatory 
agencies. As a result of past defense program activities at Hanford 
a tremendous volume of materials and equipment have accumu- 
lated and require remediation. 


23884 (WHC-SD-EN-AP-151-Rev.1) Description of work for 
200-UP-1 characterization of monitoring wells: Revision 1. In- 
nis, B.E.; Kelty, G.G. Westinghouse Hanford Co., Richland, WA 
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(United States). 31 Mar 1994. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94012932. Source: OSTI; NTIS; INIS; GPO Dep. 

This description of work details the field activities associated with 
the drilling, soil sampling, and construction of groundwater monitor- 
ing and dual-use wells as part of the Remedial Investigatior/ 
Feasibility Study Work Plan for the 200-UP-1 Groundwater Opera- 
ble Unit and will serve as a field guide for those performing the 
work. It will be used in conjunction with DOE-RE and Environmen- 
tal Investigations and Site Characterization Manual. Groundwater 
wells are being constructed to characterize the vertical and hori- 
zontal extent of the Uranium and Tc plumes and to define aquifer 
properties such as hydraulic communication between aquifers and 
hydrostratigraphy. Some of these wells may be utilized for extrac- 
tion purposes during the interim Remedial Measures (IRM) phase 
anticipated at this operable unit and are being designed with a dual 
use in mind. These data will be used to optimize the IRM for the 
cleanup of these two plumes. The data will also be used with later 
Limited Field Investigation data to perform a Qualitative Risk As- 
sessment for the operable unit. The locations for the proposed 
groundwater wells are presented. The contaminants of concern for 
the project are presented also. 


23885 (WHC-SD-EN-T}-203) Summary of canister overheat- 
ing incident at the Carbon Tetrachloride Expedited Response 
Action site. Driggers, S.A. Westinghouse Hanford Co., Richland, 
WA (United States). 10 Mar 1994. 500p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94009614. Source: OSTI; NTIS; GPO Dep. 

The granular activated carbon (GAC)-filled canister that over- 
heated was being used to adsorb carbon tetrachloride vapors 
drawn from a well near the 216-Z-9 Trench, a subsurface disposal 
site in the 200 West Area of the Hanford Site. The overheating in- 
cident resulted in a band of discolored paint on the exterior surface 
of the canister. Although there was no other known damage to 
equipment, no injuries to operating personnel, and no releases of 
hazardous materials, the incident is of concern because it was not 
anticipated. It also poses the possibility of release of carbon tetra- 
chloride and other hazardous vapors if the incident were to recur. 
All soil vapor extraction system (VES) operations were halted until 
a better understanding of the cause of the incident coukd be deter- 
mined and controls implemented to reduce the possibility of a 
recurrence. The focus of this report and the intent of all the activi- 
ties associated with understanding the overheating incident has 
been to provide information that will allow safe restart of the VES 
operations, develop operational limits and controls to prevent recur- 
rence of an overheating incident, and safely optimize recovery of 
carbon tetrachloride from the ground. 


23886 (WHC-SD-EN-TF-268) 100 Area soil washing: Bench 
scale tests on 116-F-4 pluto crib soil. Field, JG. Westinghouse 
Hanford Co., Richland, WA (United States). 10 Jun 1994. 95p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE94014270. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory conducted a bench-scale 
treatability study on a pluto crib soil sample from 100 Area of the 
Hanford Site. The objective of this study was to evaluate the use of 
physical separation (wet sieving), treatment processes (attrition 
scrubbing, and autogenous surface grinding), and chemical extrac- 
tion methods as a means of separating radioactively-contaminated 
soil fractions from uncontaminated soil fractions. The soil washing 
treatability study was conducted on a soil sample from the 116-F-4 
Pluto Crib that had been dug up as part of an excavation treatabil- 
ity study. Trace element analyses of this soil showed no elevated 
concentrations above typically uncontaminated soil background lev- 
els. Data on the distribution of radionuclide in various size fractions 
indicated that the soil-washing tests should be focused on the 
gravel and sand fractions of the 116-F-4 soil. The radionuclide data 
also showed that '°7Cs was the only contaminant in this soil that 
exceeded the test performance goal (TPG). Therefore, the effec- 
tiveness of subsequent soil-washing tests for 116-F-4 soil was 
evaluated on the basis of activity attenuation of 'S’Cs in the gravel- 
and sand-size fractions. 
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23887 (WHC-SD-EN-TP-044) Integrated test plan for pre- 
liminary demonstration of the in situ permeable flow sensor in 
the unsaturated sediments at the Hanford Site. Rohay, V.J. 
Westinghouse Hanford Co., Richland, WA (United States). 26 May 
1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94014119. Source: OSTI; NTIS; INIS; GPO Dep. 

This integrated test plan describes the demonstration of the in 
situ permeable flow sensor, developed by Sandia National Labora- 
tory, to measure air flow in unsaturated sediments. The ability of 
this technology to measure groundwater flow velocity in saturated 
sediments has already been successfully demonstrated. This 
preliminary test of this device in the unsaturated zone will be con- 
sidered successful if in fact the flowmeters are able to detect a gas 
flow velocity. The field demonstration described in this integrated 
test plan is being conducted as part of the Volatile Organic 
Compounds-Arid integrated Demonstration (VOC-Arid ID). The 
VOC-Arid ID is one of several US Department of Energy (DOE) in- 
tegrated demonstrations designed to support the testing of 
emerging environmental management and restoration technologies. 
The purpose of the VOC-Arid ID is to identify, develop, and 
demonstrate technologies that may be used to characterize, reme- 
diate, and/or monitor arid or semiarid sites containing VOCs (e.g., 
carbon tetrachloride) with or without associated metal and radionu- 
clide contamination. Initially, the VOC-Arid ID activities are focusing 
primarily on the carbon tetrachloride and associated contamination 
found in the 200 West Area of the Hanford Site. Testing of the in 
situ permeable flow sensor will be conducted at the location of the 
proposed Environmental Restoration Disposal Facility (ERDF). The 
data regarding subsurface air flow rates and pathways collected 
during the flow sensor testing will be used in the ongoing charac- 
terization of the proposed ERDF. 


23888 (WHC-SP-—0564-33) Westinghouse Hanford Company 
health and safety performance report, First quarter calendar 
year 1994. Lansing, K.A. Westinghouse Hanford Co., Richland, 
WA (United States). May 1994. 137p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94014631. Source: OSTI; NTIS; GPO Dep. 

Safety training programs for the employee, manager, and safety 
observer are undergoing refinements in response to employee sug- 
gestions as well as to promote the interactions necessary to the 
success of the Voluntary Protection Program. Adjustments to these 
programs are described on pages 2-1 and 2-2. Significant events, 
which carry lessons we must learn in order to reduce injury poten- 
tial, are summarized on pages 2-2 and 2-3. The events highlighted 
this quarter involve indoor air quality and unexpected weather 
changes which can impact outdoor work activities. Our analysis of 
injuries occurring this reporting period continues to feature the 
simple-task injuries which reflect on awareness levels and culture 
strength. In addition to injuries arising from simple, everyday tasks, 
a significant number of injuries were caused by objects in "blind 
spots”. These are items placed out of view where an employee can 
contact them by reaching in to a drawer (staples, exacto blades, 
etc.), or by bumping/brushing against (wall hangings, sharp furni- 
ture edges). 


23889 (WHC-SP-—1011D-Draft) PUREX/UO, deactivation 
project management plan. Washenfelder, D.J. Westinghouse 
Hanford Co., Richland, WA (United States). Dec 1993. 233p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94011455. Source: OSTI; 
NTIS; INIS; GPO Dep. 

From 1955 through 1990, the Plutonium-Uranium Extraction 
Plant (PUREX) provided the United States Department of Energy 
Hanford Site with nuclear fuel reprocessing capability. It operated 
in sequence with the Uranium Trioxide (UO3) Plant, which con- 
verted the PUREX liquid uranium nitrate product to solid UO; 
powder. Final UO, Plant operation ended in 1993. In December 
1992, planning was initiated for the deactivation of PUREX and 
UO 3 Plant. The objective of deactivation planning was to identify 
the activities needed to establish a passively safe, environmentally 
secure configuration at both plants, and ensure that the configura- 
tion could be retained during the post-deactivation period. The 
PUREX/UO, Deactivation Project management plan represents 
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completion of the planning efforts. It presents the deactivation ap- 
proach to be used for the two piants, and the supporting technical, 
cost, and schedule baselines. Deactivation activities concentrate on 
removal, reduction, and stabilization of the radioactive and chemi- 
cal materials remaining at the plants, and the shutdown of the 
utilities and effluents. When deactivation is completed, the two 
plants will be left unoccupied and locked, pending eventual decon- 
tamination and decommissioning. Deactivation is expected to cost 
$233.8 million, require § years to complete, and yield $36 million in 
annual surveillance and maintenance cost savings. 


23890 (WINCO—1123-Rev.1) The Radiological Safety Analy- 
sis Computer Program (RSAC-5) user’s manual: Revision 1. 
Wenzel, D.R. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Feb 1994. 262p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94013373. Source: OSTI; NTIS; INIS; GPO Dep. 

The Radiological Safety Analysis Computer Program (RSAC-5) 
calculates the consequences of the release of radionuclides to the 
atmosphere. Using a personal computer, a user can generate a 
fission product inventory from either reactor operating history or nu- 
clear criticalities. RSAC-5 models the effects of high-efficiency 
particulate air filters or other cleanup systems and calculates decay 
and ingrowth during transport through processes, facilities, and the 
environment. Doses are calculated through the inhalation, immer- 
sion, ground surface, and ingestion pathways. RSAC+, a 
menu-driven companion program to RSAC-5, assists users in cre- 
ating and running RSAC-5 input files. This user's manual contains 
the mathematical models and operating instructions for RSAC-5 
and RSAC+. Instructions, screens, and examples are provided to 
guide the user through the functions provided by RSAC-5 and 
RSAC+. These programs are designed for users who are familiar 
with radiological dose assessment methods. 


23891 (WINCO-1137-Rev.1) Assessment of aircraft impact 
probabilities at the Idaho Chemical Processing Plant: Revision 
1. Lee, L.G.; Mines, J.M.; Webb, B.B. Westinghouse Idaho Nuclear 
Co., Inc., Idaho Falls, ID (United States). Jun 1994. 50p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-841D12435. Order Number DE94015357. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of this study is to evaluate the possibility of an air- 
craft crash into a facility at the Idaho Chemical Processing Plant 
(ICPP). The ICPP is part of the Idaho National Engineering Labo- 
ratory (INEL). Based on the data used in this study, an air crash 
into any single facility at the ICPP is incredible. An air crash into 
aggregate areas incorporating the following is extremely unlikely: 
(1) ICPP radiological materials storage facilities, (2) ICPP major 
processing facilities, and (3) the ICPP land surface area, which ex- 
cludes buildings. According to Westinghouse Idaho Nuclear 
Company safety analysis procedures, if the probability of a radio- 
logical release event is determined to be incredible, no further 
review is required. Therefore, an aircraft crash scenario is not re- 
quired in the safety analysis for a single facility but should be 
discussed relative to the ICPP aggregate areas. 


23892 (WINCO-1188) Development of simulated contami- 
nation (SIMCON) and miscellaneous decontamination scoping 
tests. Demmer, R.L. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Jan 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94013807. Source: OSTI; NTIS; INIS; GPO Dep. 

This report details the development of a method of simulating 
ICPP type contamination (SIMCON) with surrogate, nonradioactive 
materials and some miscellaneous testing and results that were 
completed using SIMCON. An analysis of historical ICPP decon- 
tamination samples is given, along with the justification relating 
SIMCON to this historical data. Some SIMCON testing of the fol- 
lowing methods are given as miscellaneous examples: water rinse, 
water ultrasonic, cerric nitrate, CO2 snowflake blasting, nitrogen 
“Cryogenic” blasting and strippable coating removal. 


23893 (WSRC-MS-—94-0252) In-situ demonstration of radio- 
frequency enhanced chlorinated hydrocarbon remediation. 
Kasevich, R.S. (KAI Technologies, Inc., Woburn, MA (United 
States)); Price, S.L.; Faust, D.L.; Jarosch, T.R. Westinghouse 





Savannah River Co., Aiken, SC (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9404174—1: New England environmen- 
tal expo, Belmont, MA (United States), 26-28 Apr 1994). Order 
Number DE94013224. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the results of a successful demonstration 
of radio frequency (RF) heating for enhanced chlorinated hydrocar- 
bon remediation at the M-Area Seepage Basin of the Department 
of Energy's Savannah River Site. RF heating was integrated with 
soil vapor extraction (SVE) to enhance the release of residual 
volatile chlorinated hydrocarbons which are concentrated in low 
permeable clay lenses in the unsaturated zone. Participants in this 
effort consisted of the Westinghouse Savannah River Technology 
Center; the Westinghouse Science and Technology Center (Pitts- 
burgh, PA); and KAI Technologies, Inc. which provided the RF 
technology. Additionally, a better understanding of RF heating tech- 
nology is gained through a description of the RF heating system. 


23894 (WSRC-MS-94-0327) Organics in soils and ground- 
water at non-arid sites (A-1) integrated demonstration. Steele, 
J.L.; Kaback, D.S.; Looney, B.B. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-940815-32: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94013284. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One of the most common environmental problems in the United 
States is soils and groundwater contaminated with volatile chemical 
solvents classified as Volatile Organic Compounds (VOCs), which 
were used as degreasers and cleaning agents. Leakage of solvents 
(trichloroethylene and tetrachloroethylene) from an underground 
process sewer line has contaminated soils and underlying ground- 
waters at SRS. This site was chosen for DOE-OTD’s integrated 
demonstration program to demonstrate innovative technologies for 
cleanup of soils and groundwater contaminated with VOCs. The 
Savannah River Site was especially well suited as the test bed for 
this integrated demonstration project due to the presence of a pre- 
existing line source of soil and groundwater-based contamination, 
on-going environmental remediation efforts at the site, and full co- 
operation from the concerned environmental regulatory agencies. 
The Integrated Demonstration (ID) at the Savannah River Site has 
demonstrated systems of technologies and evaluated them with re- 
spect to performance, safety and cost effectiveness. 


23895 (WSRC-RP-93-1315) A parametric study of smoke 
propagation using the CFAST computer code. Kalinich, D.A.; 
Bailey, R.T. Westinghouse Savannah River Co., Aiken, SC (United 
States). Sep 1993. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO09-89SR18035. Order Number 
DE94008229. Source: OSTI; NTIS; GPO Dep. 

When performing a Fire Hazards Analysis (FHA), fire protection 
engineers are often. interested in determining the degree and 
timing of smoke propagation from one room to Another within build- 
ings. Often, the engineer must make judgments based on a limited 
set of guidelines and available information. In order to provide addi- 
tional data to assist in these judgments, the Risk and Source Term 
Technology (R&STT) Group of Westinghouse Savannah River 
Company (WSRC) has conducted a parametric study of smoke, 
propagation in a single-room/adjacent-hallway geometry. The com- 
puter code CFAST (Consolidated Model of Fire Growth And Smoke 
Transport) [1], developed by the National Institute for Standards 
and Technology (NIST), was used to perform the calculations. 


23896 (WSRC-TR-93-540-Vol.2) Operations Support of 
Phase 2 Integrated Demonstration In Situ Bioremediation: Vol 
ume 2, Final report: Data in tabular form, Disks 2,3,4. Hazen, 
T.C. (Westinghouse Savannah River Co., Aiken, SC (United 
States)). Westinghouse Savannah River Co., Aiken, SC (United 
States); ECOVA Corp., Redmond, WA (United States). Sep 1993. 
803p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94014275. 
Source: OSTI; NTIS; GPO Dep. 
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This document consists solely of data acquired during phase 2 
of the integrated demonstration project concerning in situ bioreme- 
diation performed at the Savannah River Site, Aiken, South 
Carolina. The data is presented in tabular form. 


23897 (WSRC-TR-93-562) Savannah River Site prioritiza- 
tion of transition activities. Finley, R.H. Westinghouse Savannah 
River Co., Aiken, SC (United States). Nov 1993. 105p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94006652. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Effective management of SRS conversion from primarily a 
production facility to other missions (or Decontamination and De- 
commissioning (D&D)) requires a systematic and consistent 
method of prioritizing the transition activities. This report discusses 
the design of a prioritizing method developed to achieve systematic 
and consistent methods of prioritizing these activities. 


23898 (WSRC-TR-93-581) Savannah River Site human er- 
ror data base development for nonreactor nuclear facilities. 
Benhardt, H.C. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Held, J.E.; Olsen, L.M.; Vail, R.E.; Eide, S.A. 
Westinghouse Savannah River Co., Aiken, SC (United States). 28 
Feb 1994. 86p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE94012947. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of an overall effort to upgrade and streamline methodolo- 
gies for safety analyses of nonreactor nuclear facilities at the 
Savannah River Site (SRS), a human error data base has been 
developed and is presented in this report. The data base fulfills sev- 
eral needs of risk analysts supporting safety analysis report (SAR) 
development. First, it provides a single source for probabilities or 
rates for a wide variety of human errors associated with the SRS 
nonreactor nuclear facilities. Second, it provides a documented ba- 
sis for human error probabilities or rates. And finally, it provides 
actual SRS-specific human error data to support many of the error 
probabilities or rates. Use of a single, documented reference 
source for human errors, supported by SRS-specific human error 
data, will improve the consistency and accuracy of human error 
modeling by SRS risk analysts. It is envisioned that SRS risk ana- 
lysts will use this report as both a guide to identifying the types of 
human errors that may need to be included in risk models such as 
fault and event trees, and as a source for human error probabilities 
or rates. For each human error in this report, ffime different mean 
probabilities or rates are presented to cover a wide range of condi- 
tions and influencing factors. The ask analysts must decide which 
mean value is most appropriate for each particular application. If 
other types of human errors are needed for the risk models, the an- 
alyst must use other sources. Finally, if human enors are dominant 
in the quantified risk models (based on the values obtained fmm 
this report), then it may be appropriate to perform detailed human 
reliability analyses (HRAS) for the dominant events. This document 
does not provide guidance for such refined HRAS; in such cases 
experienced human reliability analysts should be involved. 


23899 (WSRC-TR-94-050) 2H Evaporator CP class instru- 
mentation uncertainties evaluations. Hwang, E. Westinghouse 
Savannah River Co., Aiken, SC (United States). 10 Feb 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94014880. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Evaporator Pot Temperature Instrumentations and the 
Steam Condensate Gamma Monitors are two instrumentation sys- 
tems in the 2H Evaporator facilities that are classified as the critical 
protection. The temperature high alarm and interlock circuit and the 
temperature recorder circuit of the pot temperature instrumentation 
loop are described. From the gamma monitor loop, the high 
gamma alarm and interlock circuit, failure alarm and interlock cir- 
cuit, cesium activity recorder circuit, and americium activity 
recorder circuit are described. (GHH) 


23900 (WSRC-TR-94-0226) Functional check of telescop- 
ing transfer pumps. Sharpe, C.L. Westinghouse Savannah River 
Co., Aiken, SC (United States). 29 Apr 1994. 10p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE94013879. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Activities are defined which constitute a functional check of a 
telescoping transfer pump (TTP). This report is written to the Proce- 
dures group of HLW and particularly applies to those TTP’s which 
are the sole means of emergency transfer from a HLW waste tank. 


0550 Safeguards, Inspection, and Accountability 
Refer aiso to citation(s) 23921, 24083, 24084, 24218, 25744, 27111 


23901 (ARH-2638) Report review: Application of the con- 
ceptual design for safeguard at Atlantic Richfield Hanford 
Company draft. Richards, L.M. Atlantic Richfield Hanford Co., 
Richland, WA (United States). 20 Oct 1972. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014624. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The report on the conceptual design for safeguards at Atlantic 
Richfield Hanford Company was prepared by the Technical Support 
Organization, Brookhaven National Laboratory, for the Division of 
Nuclear Materials Security, US Atomic Energy Commission. It has 
been reviewed by Atlantic Richfield Hanford Company, and com- 
ments on Section Il, Suggested Implementation Alternatives for 
ARHCO, are presented herein 


23902 (HW-58278) Redox accountability test program: Ini- 
tial results. Schneider, R.A.; Bray, L.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
25 Nov 1958. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012958. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report details initial results of a large scale accountability 
test program which was recently carried out in the Redox Facility. 
The test, as originally planned which was to consist of the com- 
plete processing (no inventory-clean plant basis) of about 55 tons 
of selected metal in conjunction with an extensive analytical, sam- 
pling, and volume measurement program. With the exception of 
two incidents, the processing requirements (minimum inventory and 
measurement of all material) necessary to the success of the test, 
were met. The two incidents which increase the uncertainties asso- 
ciated with some of the material balance values obtained were: the 
discharge of an estimated 700 pounds of uranium to the floor in a 
transfer from F-5 to F-4 due tot he improper installation of the F-5 
to F-4 transfer line (jumper) and the discovery of a large accumula- 
tion of plutonium (~ 15 kg) in the L-2 stripping tower after 
completion of the test run. 


23903 (IAEA-INFCIRC—435) Agreement of 13 December 
1991 between the Republic of Argentina, the Federative Re- 
public of Brazil, the Brazilian-Argentine Agency for Accounting 
and Control of Nuclear Materials and the International Atomic 
Energy Agency for the Application of Safeguards. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. 258p. (In Ara- 
bic, Chinese, English, French, Russian, Order Number 
DE94631087. Source: OSTI; NTIS (US Sales Only); INIS. 

The text of the Agreement (and the Protocol thereto) between 
the Republic of Argentina, the Federative Republic of Brazil, the 
Brazilian-Argentine Agency for Accounting and Control of Nuclear 
Materials and the International Atomic Energy Agency for the Appli- 
cation of Safeguards is reproduced in this document for the 
information of all Members. The Agreement was approved by the 
Agency's Board of Governors on 7 December 1991 and signed in 
Vienna on 13 December 1991. 


23904 (LA-12774-MS) The use of curium neutrons to ver- 
ity plutonium in spent fuel and reprocessing wastes. Miura, N. 
(Tokai Reprocessing Plant, Tokai-mura, Ibaraki (Japan). Tokai 
Works); Menlove, H.O. Los Alamos National Lab., NM (United 
States). May 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94013646. Source: OSTI; NTIS; INIS; GPO Dep. 
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For safeguards verification of spent fuel, leached hulls, and re- 
processing wastes, it is necessary to determine the plutonium 
content in these items. We have evaluated the use of passive neu- 
tron multiplicity counting to determine the plutonium content directly 
and also to measure the *4°Pu/*44Cm ratio for the indirect verifica- 
tion of the plutonium. Neutron multiplicity counting of the singles, 
doubles, and triples neutrons has been evaluated for measuring 
240Pu, 244Cm, and 25*Cf. We have proposed a method to establish 
the plutonium to curium ratio using the hybrid k-edge densitometer 
x-ray fluorescence instrument plus a neutron coincidence counter 
for the reprocessing dissolver solution. This report presents the 
concepts, experimental results, and error estimates for typical 
spent fuel applications. 


23905 (LA-UR-94-2012) Improved safeguards and security 
of a national resource. Zack, N.R. (Los Alamos National Lab.., 
NM (United States)); Hunteman, W.J.; Rinard, P.M.; Metzler, J.F.; 
Jaeger, C.D. Los Alamos National Lab., NM (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940630-17: 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States), 19-24 Jun 1994). Order Number DE94014297. 
Source: OSTI; NTIS; GPO Dep. 

Initiatives by the President and the Secretary of Energy to reduce 
the quantity of nuclear materials in the nation’s strategic reserve 
are increasing the quantity of materials to be held in long-term 
storage until a final disposition option is imposed. These excess 
materials will be available for third-party inspection and verification 
to provide assurance that declared materials are not being diverted 
for weapons production. These protection systems must be capable 
of detecting unauthorized attempts to gain access to or control of 
the materials and information. Facility designs can incorporate new 
concepts and techniques that will minimize impact on operations 
and significantly reduce lifetime operational and infrastructure costs 
from safeguards and security requirements. The safeguards and 
security systems will be coupled with other facility systems such as 
safety, emergency preparedness, and process control to enhance 
public, worker, and environmental protection; protect nuclear mate- 
rials, related information, and technology; and mitigate or prevent 
accidents and sabotage involving the nuclear materials. This paper 
will discuss the application of proven, state-of-the-art safeguards, 
physical security, computer/information security, and materials as- 
say systems that can be combined to provide a cost-effective, 
efficient means for monitoring and protecting these materials. 


23906 (LA-UR-94-2123) Reassessment of safeguards pa- 
rameters. Hakkila, E.A.; Richter, J.L.; Mullen, M.F. Los Alamos 
National Lab., NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940748-3: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94014489. Source: OSTI; NTIS; GPO 
Dep. 

The International Atomic Energy Agency is reassessing the time- 
liness and goal quantity parameters that are used in defining 
safeguards approaches. This study reviews technology develop- 
ments since the parameters were established in the 1970s and 
concludes that there is no reason to relax goal quantity or conver- 
sion time for reactor-grade plutonium relative to weapons-grade 
plutonium. For low-enriched uranium, especially in countries with 
advanced enrichment capability there may be an incentive to 
shorten the detection time. 


23907 


(PNL-SA-22129) Environmental sampling and analy- 
sis as a safeguards tool. Perkins, R.W.; Wogman, N.A.; Holdren, 
G.R. Pacific Northwest Lab., Richland, WA (United States). Mar 


1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-9303158-2: In- 
ternational Atomic Energy Agency (IAEA) consultant's meeting; 
International symposium on nuclear material safeguards, Vienna 
(Austria); Vienna (Austria), 30 Mar - 2 apr 1993; 14-18 mar 1994; 
CONF-940307-30). Order Number DE93018873. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Environmental sampling and radionuclide analysis of the result- 
ing material can’ be utilized as a supplemental approach in 
safeguarding practices and particularly for detection of undeclared 





nuclear activities. The production of nuclear weapons could be pur- 
sued by uranium enrichment processes to produce highly enriched 
U-235 or by nuclear reactor operations followed by chemical sepa- 
rations to produce Pu-239. The application of either of these 
processes results in the production of signature materials, some of 
which will be released to the environs. Results from the operations 
of the Hanford production facilities are discussed and indicate the 
type of signatures that may be expected from plutonium production 
facilities. These include noble gas emissions from the reactors and 
chemical separations processes, the production of radionuclides in 
reactor cooling water followed by their subsequent release to the 
Columbia River, and the release of mildly contaminated process 
water from the chemical processing facilities. These signature ma- 
terials are carried by both gaseous and ligid effluents and enter 
various compartments of the environment. The types of signature 
materials which are most likely to be accumulated are discussed, 
together with examples of the quantities which have been released 
during past separations. There are numerous processes by which 
natural uranium may be enriched to produce highly enriched U- 
235. The most definitive signature of such processes is always a 
modification in uranium isotope ratios, and materials showing either 
enriched or depleted uranium in gaseous and liquid effluents pro- 
vide the best indication that uramium enrichment processes are 
taking place. Therefore, techniques for sampling and analysis of 
airborne, waterborne, or deposited uranium in environmental matri- 
ces provide a means of detecting uranium enrichment which may 
lead to proliferation products. 


23908 (SAND—94-0573C) Physical security technologies 
for weapons complex reconfiguration facilities. Jaeger, C.D. 
(Sandia National Labs., Albuquerque, NM (United States). 
Surety/Dismantiement Dept.). Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9406190—1: 11. annual joint government-industry sympo- 
sium on security technology, Williamsburg, VA (United States), 
21-23 Jun 1994). Order Number DE94014250. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Sandia National Laboratories was a member of the Weapons 
Complex Reconfiguration (WCR) Safeguards and Security (S&S) 
team providing assistance to the Department of Energy's (DOE) 
Office of Weapons Complex Reconfiguration. The physical security 
systems in the new and upgraded facilities being considered for the 
WCR had to meet DOE orders and other requirements set forth in 
the WCR Programmatic Design Criteria (PDC), incorporate the lat- 
est physical security technologies using proven state-of-the-art 
systems and meet fundamental security principles. The outcome 
was to avoid costly retrofits and provide effective and comprehen- 
sive protection against current and projected threats with minimal 
impact on operations, costs and schedule. Physical security re- 
quirements for WCR facilities include: (1) reducing S&S life-cycle 
costs, (2) where feasible automating S&S functions to minimize op- 
erational costs, access to critical assets and exposure of people to 
hazardous environments, (3) increasing the amount of delay to out- 
sider adversary attack, (4) compartmentalizing the facility to 
minimize the number of personnel requiring access to critical areas 
and (5) having reliable and maintainable systems. To be most ef- 
fective against threats physical security must be integrated with 
facility operations, safety and other S&S activities, such as material 
control and accountability, nuclear measurements and computer 
and information security. This paper will discuss the S&S issues, 
requirements, technology opportunities and needs. Physical secu- 
rity technologies and systems considered in the design effort of the 
Weapons Complex Reconfiguration facilities will be reviewed. 


23909 (UCRL-JC—117227) Application of cadmium-zinc- 
telluride detectors in U-235 enrichment measurements. Ruhter, 
W.D. (Lawrence Livermore National Lab., CA (United States). Nu- 
clear Chemistry Div.); Gunnink, R. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940524-9: 8. symposium on radiation measurements and 
applications, Ann Arbor, Mi (United States), 16-19 May 1994). Or- 
der Number DE94014712. Source: OSTI; NTIS; INIS; GPO Dep. 


05 NUCLEAR FUELS 
0560 Legislation and Regulations 


High-resolution, gamma- and x-ray spectrometry are used rou- 
tinely in nuclear safeguards verification measurements of plutonium 
and uranium in the field. These measurements are mostly per- 
formed with high-purity germanium (HPGe) detectors, that require 
cooling to liquid-nitrogen temperatures, thus limiting their utility in 
field and unattended safeguards measurement applications. Nal 
scintillation detectors do not require cooling, but their moderate en- 
ergy resolution (10% at 122 keV) is insufficient in most cases for 
reliable verification measurements. Semiconductor detectors that 
operate at room temperature, such as cadmium-zinc-telluride 
(CdZnTe) detectors, with energy resolution performance reaching 
2.0% at 122 keV may complement HPGe detectors for certain 
safeguards verification applications. The authors used a 5x5x5 mm 
CdZnTe detector to measure U-235 enrichments ranging from 3% 
to 75%. They use a spectrum analysis technique that fits U-235, U- 
238, and U K x-ray response profiles to data in the 89- to 100-keV 
region of gamma-ray spectrum. From the relative magnitudes of 
the U-235 and U-238 profiles they determine the U-235 enrichment 
with an accuracy of about 10% with CdZnTe detectors. 


0560 Legislation and Regulations 


Refer also to citation(s) 23627, 23672, 23841, 24184, 24682, 
26111, 27181 


23910 (INIS-JP-018, pp. 1237-1244) An assessment of the 
potential impacts on irradiated nuclear fuel transportation op- 
erations of applying: ICRP publication 60 recommendations to 
transport regulations. Pope, R.B. (Oak Ridge National Lab., TN 
(United States)); Ratledge, J.E.; Hill, C.V.; Loud, G.C. 1993. 
1709p. (CONF-920905—: PATRAM ’92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OST]; 
NTIS; INIS. 

Composed of three volumes. 

This paper described the possible impacts on future irradiated 
nuclear cask designs and their operations which could result from 
implementing the ICRP 60 recommendations into a future edition of 
Safety Series No. 6. Depending upon the changes that are made 
in Safety Series No. 6 in response to ICRP 60 recommendations, 
the operations of such casks could become much more complex 
and, in some cases, could become impossible. Most important, 
however, it has been shown that as consideration is given to 
changing the transportation regulations in the radiation protection 
area, the requirements imposed to control radiation exposures 
must be considered as a group and not individually. In addition, 
they should probably be assessed against quantitative examples, 
as was done here. In doing this, the requirements in paragraphs 
204, 205, and 470(b), and other radiation protection requirements 
throughout Safety Series No. 6, must all be considered together 
and changed in a manner that they do not impose conflicting re- 
quirements on package design and operation. (J.P.N.). 


23911 (INIS-JP-018, pp. 1329-1337) Dangerous goods reg- 
ulations In Europe and worldwide inland navigation and other 
modes of transport. Ridder, K. (Ministry of Transport, Bonn (Ger- 
many)). 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Since, for historical reasons, separate dangerous goods regula- 
tions were developed for each mode of transport, there now exist 
several different regulatory regimes. For Europe, and indeed the 
whole world, these uncoordinated regulations pose a serious prob- 
lem. In my paper | will show (1) which regulations are applicable in 
Europe, (2) which role international transport organizations play and 
(3) which role the European Community plays. Special emphasis 
will be placed on inland navigation, since it is this mode of trans- 
port that will experience extensive changes during 1992. (J.P.N.). 
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23912 (INIS-JP—018, pp. 1338-1344) IAEA regulatory initia- 
tives for the air transport of large quantities of radioactive 
materials. Luna, R.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Wangler, M.W.; Selling, H.A. 1993. 1709p. 
(CONF-920905-: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS 

Composed of three volumes. 

The International Atomic Energy Agency (IAEA) has been labor- 
ing since 1988 over a far reaching change to its model regulations 
(IAEA, 1990) for the transport of radioactive materials (RAM). This 
change could impact the manner in which certain classes of ra- 
dioactive materials are shipped by air and change some of the 
basic tenets of radioactive material transport regulations around the 
world. Few technical issues remain in determining the shape of the 
IAEA's revision of its regulations to accommodate air transport of 
large quantities of radioactive material. In the next two years the 
detailed wording of the regulations will be fully worked out and pro- 
posed for inclusion in SS6. Considering the breadth of the member 
state participation in the process, it seems likely that the approved 
version of the 1995 revision of SS6 will contain air mode revisions 
that move away from the predominantly mode independent charac- 
ter that characterized their first 30 years. (J.P.N.). 


23913 (WHC-SA-2299) Integrating the NEPA 216 process 
with large-scale privatization projects under the US Depart- 
ment of Energy. Eccleston, C.H. Westinghouse Hanford Co., 
Richland, WA (United States). May 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. (CONF-940815-—47: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94014116. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is considering the possibil- 
ity of replacing the existing Hanford Site 200 Are steam system 
through a privatization effort. Such an action would be subject to 
requirements of the National Environmental Policy Act (NEPA) of 
1969. Section 216 of the Doe NEPA Implementation Procedures 
(216 Process) provides a specific mechanism for integrating the 
DOE procurement process with NEPA compliance requirements. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
Refer also to citation(s) 23511, 23512 


23914 (BNWL-CC-687) invention report process for sepa- 
ration of uranium isotopes. Brownell, L.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Cperation. 
7 Jun 1966. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012871. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A new concept for separation of the isotopes of uranium has 
been developed. The invention consists of a new process with es- 
sentially no moving parts. The new process is called the lonized 
Vapor Process and is described in this report. 


23915 (DPE-974-Del.Ver.) Savannah River Plant, Project 
8980: Engineering and design history of No. 400 Area: Volume 
5. Du Pont de Nemours (E.!.) and Co., Wilmington, DE (United 
States). Engineering Dept. Jan 1957. 270p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-742). Order Number DE94014073. Source: OSTI; NTIS; 
GPO Dep. 

The description and development, selection and descriptions of 
processes, design, and specialized design problems are presented 
for the 400-D Area at the Savannah River Plant. These facilities 
were used for the production of high purity heavy water for use as 
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a moderator and coolant in the 100 Areas. Also, deuterium gas 
and hydrogen sulfide were produced here. 


23916 (IAEA-TECDOC~738, pp. 248-253) Heavy water: A 
distinctive and essential component of CANDU. Miller, Al. 
(AECL Research, Chalk River, ON (Canada). Chalk River Labs.); 
Alstyne, H.M. van. International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9306351-—: Technical committee meet- 
ing on advances in heavy water reactors, Toronto (Canada), 7-10 
Jun 1993). In Advances in heavy water reactors: Proceedings of a 
technical committee meeting held in Toronto, Canada, 7-10 June 
1993. 271p. Order Number DE94629485. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The exceptional properties of heavy water as a neutron modera- 
tor provide one of the distinctive features of CANDU (Canadian 
Deuterium Uranium) reactors. Although most of the chemical and 
physical properties of deuterium and protium (mass 1 hydrogen) 
are appreciably different, the low terrestrial abundance of deu- 
terium makes separation of heavy water a relatively costly process 
and so of considerable importance to the CANDU system. World 
heavy water supplies are currently provided by the Girdler-Sulphide 
process or processes based on ammonia-hydrogen exchange. Due 
to cost and hazard considerations, new processes will be required 
for production of heavy water in and beyond the next decade. 
Through AECL’s development and refinement of wetproofed cata- 
lysts for exchange of hydrogen isotopes between water and 
hydrogen, a family of new processes is expected to be deployed. 
Two monothermal processes, CECE (Combined Electrolysis and 
Catalytic Exchange, using water-to-hydrogen conversion by elec- 
trolysis) and CIRCE (Combined industrially Reformed hydrogen 
and Catalytic Exchange, based on steam reforming of hydrocar- 
bons) are furthest advanced. Beside its use for heavy water 
production, the CECE process is a highly effective technology for 
heavy water upgrading and for tritium separation from heavy (or 
light) water. (author). 10 refs, 7 figs, 1 tab. 


23917 (SR/H-738) Dana Plant history, January 1, 1957—- 
April 30, 1957. Frits, W.R. Savannah River Lab., Aiken, SC 
(United States). [1957]. 52p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. Order Num- 
ber DE94013518. Source: OSTI; NTIS; GPO Dep. 

This report is the sixth of a series of annual reports, written to 
present an overall picture of du Pont’s management of Dana Plant. 
The period covered by this report extends from January 1, 1957 
through April 30, 1957. 
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Refer also to citation(s) 24424, 25100, 25123, 25459, 25464, 
25465, 25498, 25593, 25738, 26709 


23918 (AECS-A/RSS-69) Effect of gamma irradiation on 
the chemical compositions of some feed block types. Al-Masri, 
M.R. (Atomic Energy Commission, Damascus (Syrian Arab Repub- 
lic). Dept. of Radiation Agriculture). Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Radiation Agriculture. 
Feb 1994. 21p. (in Arabic). Order Number DE94630674. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The effect of gamma irradiation (100 kilo gray,KGy) on chemical 
compositions for 3 types of feed blocks was studied. the first type 
(Type |) contained 28% wheat bran, 31% dried poultry manure, 
20% molasses, 10% urea, 6% Co(OH)-2, 5% salt. Type (Il) con- 
tained 22% wheat bran, 10% dried poultry manure, 30% dried beet 
pule, 20% molasses, 8% urea, 6% Ca(OH)-2, 4% salt. Type (ill) 
contained 35% olive cake, 30% wheat bran, 10% urea, 15% ce- 
ment, 10% salt. The results indicate that there were significant 
differences (P<0.05) between controls and treatments for the 
crude fibre (CF) and NDF. CF values decreased by 12% for all 
types. NDF values decreased by 25%, 19% and 16% and hemicel- 
lulose (HCL) by 46%, 35%, 44% for types (I), (Il) and (Ill) 
respectively. Total nitrogen crude fat, crude ash, organic matter, 
ADF, ADL, cellulose (CL) and CL:ADL ratio did not change as a 
result of irradiation, CL:CF ratio increased by 14%, 10% and 17%, 
and CL:NDF ratio increased by 37%, 29% and 25% for types (|), 
(Il) and (Ill) respectively. HCL:CF ratio decreased by 39%, 27% 





and 38% and HCL:NDF ratio by 27%, 20% and 33% and HCL:ADL 
ratio decreased by 45%, 30%, and 40% for types (I), (Il), (Ill) re- 
spectively. (author). 27 refs., 4 figs., 3 tabs. 


23919 (BNL-48913) A tunable gamma-ray source based on 
the single-quantum annihilation of positrons. Palathingal, J.C. 
(Puerto Rico Univ., Mayaguez (Puerto Rico)); Asoka-Kumar, P.; 
Lynn, K.G. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Grant PHY-9203873. 
(CONF-9405170—4: 10. international conference on positron anni- 
hilation, Beijing (China), 23-29 May 1994). Order Number 
DE94014079. Source: OSTI; NTIS; INIS; GPO Dep. 

A study of the single-quantum annihilation (SQA) of positrons 
has shown that a tunable gamma-ray source (TGRS) could be built 
based on the phenomenon, that could provide a photon beam of 
energy variable from 1 MeV upwards. The photon beam could 
have an excellent bandwidth, of around 1 keV, and a low back- 
ground level for beam energies up to several MeV, and could be 
made polarized. The beam is highly self-collimated. The photon 
yield is much larger than the tunable gamma-ray sources envis- 
aged by other means, which also employ particle beams. In 
simplicity as well as features, the SQA-based tunable gamma-ray 
source is potentially superior to other proposed sources. 


23920 (BNL-60342) Remote sensing of liquid water target 
operations. Ferrieri, R.A.; Alexoff, D.L.; Schlyer, D.J. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States);Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract AC02-76CH00016. (CONF-9309170-3: 5. international 
workshop on targetry and target chemistry, Upton, NY (United 
States), 20-24 Sep 1993). Order Number DE94014082. Source: 
OSTI; NTIS; GPO Dep. 

One of the key considerations in the design of automated liquid 
water target systems for reliable 18F- production is the inclusion of 
adequate sensing devices for remote feedback of individual pro- 
cess operation status. The process operations needed to generate, 
extract and deliver ®F— to the Hot Lab for subsequent chemistry 
are not very complex. These involve configuring target valves for 
access during loading of enriched water, filling the target with 
water, reconfiguring the target valves so that it is sealed during ir- 
radiation, and finally emptying the target contents after irradiation. 
At the lowest level of remote sensing of these operations is the act 
of determining whether target valves are actually in their correct 
configuration for a specific step. Sensing the filling or emptying sta- 
tus of the target is perhaps the most crucial feedback for reliable 
target performance. Sensing the presence, or absence, of liquid 
water can be accomplished by measuring some physical property 
of the substance in that phase. The use of electrical conductivity 
meters is one method we have discussed in the past in relation to 
the remote sensing of metal cations to determine the presence of 
water. Likewise, refractive index is another property of water that 
can be harnessed for sensing the liquid's presence. The perfor- 
mance of an optical sensor in the BNL JSW beamline for routine 
production of '®F- is discussed. 


23921 (INIS-mf—13907, pp. 199-214) Industrial applications 
of neutron physics methods. Gozani, T. (Science Applications 
International Corporation, Santa Clara, CA (United States)). Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Three areas where nuclear based techniques have significance 
are briefly described. These are: Nuclear material control and non- 
proliferation, on-line elemental analysis of coal and minerals, and 
detection of explosives and other contraband. The nuclear physics 
and the role of reactor physics methods are highlighted. (author). 5 
refs., 10 figs., 5 tabs. 
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23922 (INIS-mf—13907, pp. 268-275) Application of neutron/ 
gamma transport codes for the design of explosive detection 
systems. Elias, E. (Technion-lsrael Inst. of Tech., Haifa (Israel). 
Dept. of Mechanical Engineering); Shayer, Z.; Gozani, T. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Applications of neutron and gamma transport codes to the design 
of nuclear techniques for detecting concealed explosives material 
are discussed. The methodology of integrating radiation transport 
computations in the development, optimization and analysis phases 
of these new technologies is discussed. Transport and Monte Carlo 
codes are used for proof of concepts, guide the system integration, 
reduce the extend of experimental program and provide insight into 
the physical problem involved. The paper concentrates on detec- 
tion techniques based on thermal and fast neutron interactions in 
the interrogated object. (authors). 6 refs., 1 tab., 5 figs. 


23923 (INIS-mf-13953) Radioisotope techniques for 
problem-solving on refineries. Chariton, J.S. (Tracerco Australa- 
sia, Lucas Heights Research Labs., NSW 2234 (Australia)); Webb, 
M. Tracerco Australasia, Lucas Heights, NSW (Australia). [1994]. 
10p. (CONF-9308240—: National executive management seminar, 
Rayong (Thailand), 9-13 Aug 1993). Order Number DE94632484. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Increasingly, refineries worldwide are recognizing the value of ra- 
dioisotope technology in studying the operation of on-line plant. 
Using case studies, this paper illustrates the versatility of radioiso- 
tope techniques in a wide range of investigations: the 
density-profiling of distillation columns; the investigation of leaks on 
feedeffluent exchangers; on-line flowrate measurement; under- 
ground leakage detection. The economic benefits deriving from 
radioisotope applications are indicated. 


23924 (INIS-mf—-13954) Radioisotope techniques for prob- 
lem solving in the offshore oil and gas industry. Chariton, J.S. 
(Tracerco Australasia, Lucas Heights Research Lab, NSW 2234 
(Australia)); Hurst, J.A. Tracerco Australasia, Lucas Heights, NSW 
(Australia). [1994]. 8p. (In Thai). (CONF-9308240—: National exec- 
utive management seminar, Rayong (Thailand), 9-13 Aug 1993). 
Order Number DE94632485. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radioisotope technology has been used for almost half a century 
by the oil and gas industry to solve problems and to help optimize 
process operations. The use of radioactive isotopes to investigate 
the effectiveness of well stimulation procedures and to measure 
the sweep-out patterns of oil and gas in secondary recovery pro- 
cess is well known. The applications of radioisotopes to study 
features of plant and process operation has been less widely 
reported though the economic benefits deriving from such applica- 
tions are very great. Nevertheless, there has been continuous 
development in the range of application and in the design of equip- 
ment to facilitate the use of the technology at remote environments 
such as an oil or gas platform. Some indication of the current us- 
age of radioisotope techniques may be obtained from examination 
of Table |, which lists projects carried out in the UK’s North Sea 
fields by ICI Tracerco, which is the world’s largest radioisotope ap- 
plications service group. 


23925 (LA-UR-94-1780) Basic and applied research at the 
Weapons Neutron Research facility. Gavron, A. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9406176—1: 4. international conference on applications of 
nuclear techniques: neutrons and their applications, Crete 
(Greece), 12-18 Jun 1994). Order Number DE94012899. Source: 
OSTI; NTIS; GPO Dep. 

The Weapons Neutron Research facility (WNR), is an intense, 
high energy spallation source, driven by the LAMPF 800 MeV pro- 
ton linac. We describe some of the basic and applied research 
projects which are currently being worked on at this facility. 
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23926 (LA-UR-94-1953) A feasibility study for a one- 
megawatt pulsed spallation source at Los Alamos National 
Laboratory. Pynn, R. Los Alamos National Lab., NM (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9406194— 
1: PANS 2: advanced pulsed neutron sources, Dubna (Russian 
Federation), 14-16 Jun 1994). Order Number DE94014438. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Over the past two decades, high-intensity proton accelerators 
have been designed and developed to support nuclear physics re- 
search and defense applications. This technology has now matured 
to the point where it can support simultaneous and cost-effective 
exploitation of a number of important areas of both basic and ap- 
plied science. Examples include neutron scattering, the production 
of radioisotopes, tests of technologies to transmute nuclear waste, 
radiation damage studies, nuclear physics, and muon spin 
research. As part of a larger program involving these and other ar- 
eas, a team at Los Alamos National Laboratory has undertaken a 
feasibility study for a 1-MW pulsed spallation neutron source (PSS) 
based on the use of an 800-MeV proton linac and an accumulator 
ring. In January 1994, the feasibility study was reviewed by a large, 
international group of experts in the design of accelerators and 
neutron spallation targets. This group confirmed the viability of the 
proposed neutron source. In this paper, | describe the approach 
Los Alamos has taken to the feasibility study, which has involved a 
synergistic application of the Laboratory's expertise in nuclear sci- 
ence and technology, computation, and particle-beam technologies. 
Several examples of problems resolved by the study are described, 
including chopping of low-energy proton beam, interactions be- 
tween H~- particles and the stripper foil used to produce protons 
for injection into an accumulator ring, and the inclusion of engi- 
neering realities into the design of a neutron production target. 
These examples are chosen to illustrate the breadth of the exper- 
tise that has been brought to bear on the feasibility study and to 
demonstrate that there are real R&D issues that need to be re- 
solved before a next-generation spoliation source can be built. 


23927 (LA-UR-94-2193) System design and operation of a 
100 kilovoilt, 2 kilohertz pulse modulator for plasma source ion 
implantation. Reass, W.A. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940678—1: 
21. international power modulator symposium, Costa Mesa, CA 
(United States), 28-30 Jun 1994). Order Number DE94014424. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the electrical design and operation of a 
high power modulator system implemented for the Los Alamos 
Plasma Source lon Implantation (PSIl) facility. To test the viability 
of the PSII process for various automotive components, the modu- 
lator must accept wide variations of load impedance. Components 
have varying area and composition which must be processed with 
different plasmas. Additionally, the load impedance may change by 
large factors during the typical 20 uS pulse, due to plasma dis- 
placement currents and sheath growth. As a preliminary design to 
test the system viability for automotive component implantation, 
suitable for a manufacturing environment, circuit topology must be 
able to directly scale to high power versions, for increased compo- 
nent through-put. We have chosen an evolutionary design 
approach with component families of characterized performance, 
which should lon result in a reliable modulator system with compo- 
nent lifetimes. The modulator utilizes a pair of Litton L-3408 hollow 
beam amplifier tubes as switching elements in a “hot-deck” config- 
uration. Internal to the main of planar triode hot deck, an additional 
pair decks, configured in a totem pole circuit, provide input drive to 
the L-3408 mod-anodes. The modulator can output over 2 amps 
average current (at 100 kV) with 1 kW of modanode drive. Diag- 
nostic electronics monitor the load and stops pulses for 100 mS 
when a load arcs occur. This paper, in addition to providing de- 
tailed engineering design information, will provide operational 
characteristics and reliability data that direct the design to the 
higher power, mass production line capable modulators. 


23928 (PNL-SA-23615) Fluence-to-dose equivalent conver- 
sion factors for polyethylene-moderated 7**Cf. Tanner, J.E. 
(Pacific Northwest Lab., Richland, WA (United States)); Soldat, 
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K.L.; Stewart, R.D.; Casson, W.H. Pacific Northwest Lab., Rich- 
land, WA (United States). Apr 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940424-36: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94013348. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron measurements and calculations were conducted to char- 
acterize the polyethylene-moderated 25*Cf source at Oak Ridge 
National Laboratory's Radiation Calibration Laboratory (RADCAL). 
The 12-inch-diameter polyethylene sphere produces a highly scat- 
tered neutron spectrum which is more representative of most 
radiation fields found in the workplace than the D,O-moderated 
252Cf neutron spectrum typically used for dosimeter calibration. 
However, the energy-dependent fluence and dose equivalent must 
be well known before using such a source for radiation protection 
purposes. The measurements and calculations were performed as 
independent checks of the desired quantities which were the flux, 
the absorbed dose rate, the dose equivalent rate, and the average 
energy. These quantities were determined for the polyethylene 
sphere with and without an outer cadmium shell and compared 
with a D2O-moderated *5*Cf source. 


0703 isotopic Power Supplies 


23929 (LA-12800-PR) Heat Source Technology Programs 
monthly progress report, January 1994. George, T.G. (comp.). 
Los Alamos National Lab., NM (United States). Jun 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94013856. Source: 
OSTI; NTIS; GPO Dep. 

This monthly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238PuO, in radioisotope power systems carried out for the Office of 
Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusions described may 
change as the work progresses. 


0704 Economic, industrial, and Business Aspects 
Refer also to citation(s) 24757 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 23353, 23944, 24761 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 25041 


23930 (UCRL-JC—117108) Hydrogen transport and storage 
in engineered glass microspheres. Rambach, G.D. Lawrence 
Livermore National Lab., CA (United States). 20 Apr 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9404170—1: Hydrogen program 
review meeting, Livermore, CA (United States), 18-21 Apr 1994). 
Order Number DE94013144. Source: OSTI; NTIS; INIS; GPO Dep. 

New, high-strength, hollow, glass microspheres filled with pres- 
surized hydrogen exhibit storage densities which make them 
attractive for bulk hydrogen storage and transport. The hoop stress 
at failure of our engineered glass microspheres is about 150,000 
psi, permitting a three-fold increase in pressure limit and storage 
capacity above commercial microspheres, which fail at wall 
stresses of 50,000 psi. For this project, microsphere material and 
structure will be optimized for storage capacity and charge/ 
discharge kinetics to improve their commercial practicality. Micro- 
sphere production scale up will be performed, directed towards 
large-scale commercial use. Our analysis relating glass micro- 
spheres for hydrogen transport with infrastructure and economics’ 
indicate that pressurized microspheres can be economically com- 
petitive with other forms of bulk rail and truck transport such as 





hydride beds, cryocarbons and pressurized tube transports. For mi- 
crospheres made from advanced materials and processes, analysis 
will also be performed to identify the appropriate applications of the 
microspheres considering property variables, and different hydro- 
gen infrastructure, end use, production and market scenarios. This 
report presents some of the recent modelling results for large beds 
of glass microspheres in hydrogen storage applications. It includes 
plans for experiments to identify the properties relevant to large- 
bed hydrogen transport and storage applications, of the best, 
currently producible, glass microspheres. This work began in 
March, 1994. Project successes will be manifest in the matching of 
current glass microspheres with a useful application in hydrogen 
bulk transport and storage, and in developing microsphere materi- 
als and processes that increase the storage density and reduce 
the storage energy requirement. 


23931 (UCRL-JC—117109) Integrated technical and eco- 
nomic assessments of transport and storage of hydrogen. 
Berry, G.D. (Lawrence Livermore National Lab., CA (United 
States)); Smith, J.R. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404162-6: 1994 caliope interim technical review, Oak- 
land, CA (United States), 26-28 Apr 1994). Order Number 
DE94013145. Source: OSTI; NTIS; GPO Dep. 

Transportation will be a major market for hydrogen because of 
its great size and the value of energy at the wheels of a vehicle in 
comparison to its heating value. Hydrogen also offers important po- 
tential efficiency gains over hydrocarbon fuels. However, hydrogen 
end-use technologies will not develop without a reliable hydrogen 
supply infrastructure. By the same token, reliable infrastructures will 
not develop without end-use demand. Our task is to analyze the 
costs of various infrastructure options for providing hydrogen, as 
the number of vehicles serviced increased from very small numbers 
initially, to moderate numbers in the mid-term and to determine ff a 
smooth transition may be possible. We will determine viable market 
sizes for transport and storage options by examining the technolo- 
gies and the capital and operating costs of these systems, as well 
as related issues such as safety, construction time, etc. The prod- 
uct of our work will be data based scenarios of the likely transitions 
to hydrogen fuel, beginning with small and progressing to larger 
numbers of vehicles. We are working closely with the suppliers of 
relevant technologies to (1) determine realistic component costs, 
and (2) to assure availability of our analyses to business. Prelimi- 
nary analyses indicate that the cost of transport and storage is as 
important as production cost in determining the cost of hydrogen 
fuel to the consumer, and that home electrolysis and centrally pro- 
cessed liquid hydrogen may provide hydrogen in the initial stages. 
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23932 (VTT-BIOENERGIA-2) Bioenergy 93 conference. 
Technical Research Centre of Finland, Jyvaeskylae (Finland). Com- 
bustion and Thermal Engineering Lab. 1993. 412p. Project 
KTM-445/881/92. (CONF-9311216-: 1993 Conference on bioen- 
ergy, Espoo (Finland), 17-18 Nov 1993). Order Number 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Bioenergy 93 Conference, held 17th - 18th November 1993 at 
Hanasaari Cultural Centre in Espoo, Finland, was organized under 
the auspicies of the Finnish Bioenergy Research Programme. The 
aim of the Conference was to bring the scientists, administrative 
people and representatives of the industry together to discuss the 
present situation and future development of production, handling, 
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conversion and combustion of biofuels in Denmark, Finland, Nor- 
way, Sweden, Estonia and in the countries of the European 
Community. In the Conference two opening addresses and 28 sci- 
entific papers were presented. Speakers came from the following 
countries: Finland, Sweden, Denmark, Norway, Estonia and Euro- 
pean Community. Besides opening there were five sessions in the 
Conference. In the session ‘Biomass Implementation Strategies’ 
biofuel resources, present use of bioenergy and administrative 
measures for promotion of biomass use for energy purposes were 
discussed. In the session | of the second day Bioenergy Research 
Programmes of Denmark, Finland, Norway and Sweden were pre- 
sented. In the session lla production, handling and conversion of 
biofuels were discussed. In the session IIb presentations were fo- 
cused to the newest achievements in the combustion technology of 
biofuels. In conclusion of the conference it was arranged a general 
session in which bioenergy visions were discussed, 


23933 (VTT-BIOENERGIA-2, pp. 21-46) Bioenergy in Den- 
mark. Boldt, J. (Danish Energy Agency (Denmark)). Technical 
Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab. 1993. Project KTM-445/881/92. 
(CONF-9311216—: 1993 Conference on bioenergy, Espoo (Fin- 
land), 17-18 Nov 1993). In Bioenergy 93 conference. 412p. Order 
Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Biomass resources, utilization, policies, and development activi- 
ties are outlined. Particular emphasis on biogas from animal 
manure and straw, as Denmark internationally is among the 
foremost countries within these activities. Also emphasis on gasifi- 
cation, as these technologies presently are given high priority 
(orig.) 


23934 (VTT-BIOENERGIA-2, pp. 47-57) Present and future 
situation of bioenergy in the E.C. strategy for biomass imple- 
mentation. Grassi, G. (Commission of the European Community, 
Brussels (Belgium.)). Technical Research Centre of Finland, Jy- 
vaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1993. Project KTM-445/881/92. (CONF-9311216—: 1993 Confer- 
ence on bioenergy, Espoo (Finland), 17-18 Nov 1993). In 
Bioenergy 93 conference. 412p. Order Number DE94777323. 
Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Climate change, environmental degradation, agriculture decline 
burdened with heavy socio-economic implications and increasing 
energy needs for sustainable devsicpment and economic growth, 
have stimulated a wide deep search for acceptable solutions to im- 
prove this difficult situation. Biomass production and utilisation for 
energy has given rise to many discussions for its environmental 
impact. This article presents a point of view that bioenergy could 
assume sustainable environmental features for our future always 
increasing needs. Although diluted and dispersed biomass appears 
to be an attractive because of its availability nearly everywhere and 
for its large potential for energy supply: it could be the source of 30 
% of the world’s energy by the middie of next century. At present it 
provides 14 % of the world primary energy supply and represents 
the fourth major source of energy. Recent and increasing interest in 
biomass exploitation derives from benefits in agricultural diversifica- 
tion and land management, sectoral integration, balance of trade 
and socio-economic improvement of depressed rural areas (orig.) 


23935 (VTT-BIOENERGIA—2, pp. 59-73) Research and de- 
velopment activities in Denmark. Evald, A. (Centre of Biomass 
Technology (Denmark). Dk-Teknik. Danish Boiler Owners’ Associa- 
tion). Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab. 1993. Project KTM- 
445/881/92. (CONF-9311216—: 1993 Conference on bioenergy, 
Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 conference. 
412p. Order Number DE94777323. Source: OST]; NTIS. 

Bioenergy Research Programme. 

This article gives a survey of the activities within development, 
research and demonstration of biomass technologies in Denmark. 
The market, financial, and political conditions forms the framework 
for which initiatives are interesting under Danish conditions. These 
conditions are therefore described first. Subsequently follows a sur- 
vey of the activities that are covered by the different programmes 
as well as a review of the most important activities. The activities 
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are mainly financed by The Danish Government through the 
Energy Research Programme (The Ministry of Energy) and devel- 
opment programme for renewable energy (The Danish Energy 
Agency) as well as power companies (orig.) 


23936 (VTT-BIOENERGIA-2, pp. 75-88) Bioenergy research 
in Sweden. Heinegard, C. (Swedish National Board for Industrial 
and Technical Development, Stockholm (Sweden)). Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 
Thermal Engineering Lab. 1993. Project KTM-445/881/92. (CONF- 
9$811216-: 1993 Conference on bioenergy, Espoo (Finland), 17-18 
Nov 1993). In Bioenergy 93 conference. 412p. Order Number 
DE94777323. Source: OST]; NTIS. 

Bioenergy Research Programme. 

The Swedish efforts for development in the area of bioenergy 
constitute of basic research, applied research, technical develop- 
ment and demonstrations of new techniques. Presently, it is also 
possible to get investment subsidies when building new combined 
heat and power plants based on biofuels or when converting such 
plants based on fossil fuels. The basic biological research with a 
future implementation in the energy field is supported from the en- 
ergy programme of the Swedish Natural Science Research Council. 
Basic and applied research and development within the whole field 
of bioenergy is supported by the energy research programme man- 
aged by the Swedish National Board for Industrial and Technical 
development, NUTEK. The research programmes managed by 
NUTEK cover production and preparation of biofuels, fuel conver- 
sion as gasification and new ethanol production methods, the final 
conversion into usable energy forms through heat and electricity 
production. The main part of the Swedish bioenergy research is 
carried out by the technical and agricultural universities. Applied re- 
search is conducted through special programmes in which the 
private are financing the main part of the research costs but a sub- 
stantial support is given via the Energy Technology Fund (orig.) 


23937 (VTT-BIOENERGIA-2, pp. 89-121) Finnish bioenergy 
research programme for 1993 - 1998. Asplund, D. (Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 
Thermal Engineering Lab.). Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1993. Project KTM-445/881/92. (CONF-9311216—: 1993 Confer- 
ence on bioenergy, Espoo (Finland), 17-18 Nov 1993). In 
Bioenergy 93 conference. 412p. Order Number DE94777323. 
Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Efficiency and economy in energy production and consumption 
are vitally important to Finland due to the structure of industry and 
geographical conditions. Especially the exporting industry, such as 
paper and pulp production, steel and base metal production, is 
remarkably energy intensive. The location in the cool temperate cli- 
mate requires a higher energy demand for heating than in the 
warmer climate areas. In addition, the scarcity of indigenous energy 
resources has necessitated strong development of energy systems. 
Based on these facts this article will outline the Finnish energy 
Strategy and its impact on the need of increase in bioenergy utiliza- 
tion. The main instrument for this target is R and D (orig.) 
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23938 (VTT-BIOENERGIA-2, pp. 143-158) Harvesting en- 
ergy wood in conjunction with large-scale thinning and final 
felling. Brunberg, B. (Forestry Research Inst. of Sweden, Uppsala 
(Sweden)). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—-: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Today, energy wood provides less than 10 % of Sweden’s en- 
ergy requirement. Taken together, bioenergy fuels deliver more 
than 15 % of the total, which is the same share as that provided by 


hydroelectric and nuclear power. However, it is the fossil fuels that 
dominate, meeting close to half of the country’s energy needs. 
Sweden is currently using economic controls to encourage greater 
use of bioenergy fuels to partly replace fossil fuels, largely in order 
to minimize the adverse environmental effects. Combined with the 
expected growth of the energy sector as a market for forest pro- 
duce, and the continued importance of forestry as a source of 
employment in many parts of the country, this situation is giving 
impetus to the further development of fuel-wood-harvesting meth- 
ods (orig.) 


23939 (VTT-BIOENERGIA-2, pp. 159-190) The production 
of industrial raw material and wood fuel using MASSAHAKE- 
method. Viinikainen, S. (Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab.); 
Ahonen, M. Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

in Finland the annual forest biomass growth exceeds the indus- 
trial use of wood by approximately 1/3. This fact has led to the 
situation that silviculturally important thinnings are often left to be 
done in the future. The higher harvesting costs and wood losses in 
debarking are preventing the cuttings of first thinning trees for 
industrial use. The harvesting of first thinning trees for energy pro- 
duction only is not economically profitable with present harvesting 
technology. The only way to increase the industrial and energy use 
of these trees is to harvest them for both industrial raw material 
and energy production. This, so called integrated harvesting, 
decreases harvesting costs and improves the economical competi- 
tiveness of both fractions. MASSAHAKE-whole tree chip method is 
based on integrated harvesting and multi phase treatment of whole 
tree chips. This method has been under research and development 
in the Technical Research Centre of Finland (VTT), Combustion 
and Thermal Engineering laboratory (PLT) since 1987. As a result 
from chip treatment with MASSAHAKE-method are clean chips for 
e.g. pulp industry and fuel for energy production. In this article the 
short overview of MASSAHAKE-research and current use of wood 
fuels in Finland are presented. The research with MASSAHAKE- 
method is described detailed for the years 1991 and 1992. Also 
the preliminary results from this years’ experiments are presented. 
Some theoretical calculations about utilizing MASSAHAKE-method 
in large scale are included (orig.) 


23940 (VTT-BIOENERGIA-2, pp. 191-199) Energy forestry 
with effective technology and new breeds of Salix varieties. 
Johansson, H. (Swedish Univ. of Agricultural Sciences, Uppsala 
(Sweden). Research and Information Centre). Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab. 1993. Project KTM-445/881/92. (CONF-9311216— 

1993 Conference on bioenergy, Espoo (Finland), 17-18 Nov 
1993). In Bioenergy 93 conference. 412p. Order Number 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Salix cultivation in Sweden today covers almost 9 000 hectares. 
Rapid technical developments have led to efficient machines for 
both planting and harvesting. The cultivation material originally 
available in energy forestry cultivations was collected from old wil- 
low plantations and natural sources. Crosses between these clones 
and also clones from other later collections have now led to a new 
generation of Salix varieties (orig.) 


23941 (VTT-BIOENERGIA-2, pp. 201-211) Production meth- 
ods and costs for reed ca grass as an energy crop. 
Olsson, R. (Swedish Univ. of Agricultural Sciences (Sweden). Dept. 
of Agricultural Research for Northern Sweden. Div. of Chemistry 
and Biomass). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216-: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Reed canary grass, Phalaris arundinacea, is a new energy crop 
which has been introduced in the Swedish agriculture programme 
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on 4000 ha. For the crop production a new production method has 
been introduced in which the harvest is delayed to spring. The new 
method is evaluated in the Swedish Research programme for 
Energy Grasses. Results from the two first years of research indi- 
cates that the method is possible to use in all agricultural regions 
of Sweden and reed canary grass can be competitive to other bio- 
fuels (orig.) 
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23942 (DTU-LET-RE-94-3) 50 kW-gasifier: Gasification of 
straw based on the two-step process. Gas purification. Opera- 
tion of motors using gas from straw. Reduction of Hz 
concentration in gasification gas. Henriksen, U.; Christensen, O. 
Danmarks Tekniske Univ., Lyngby (Denmark). Lab. for Ener- 
giteknik. Apr 1994. 137p. (In Danish). Contract ENS-1383/92-0004. 
Order Number DE94777373. Source: OSTI; NTIS. 

EFP-92. 

A significant problem connected with the gasification of straw is 
that straw tends to become soft at the temperature that is most 
suitable for a satisfactory speed of gasification. Once the straw has 
become soft or begun to melt a most unmanageable slag is pro- 
duced which could block vital parts of a gasification plant. A 
process which can control the temperature of the fuel very accu- 
rately is based on a form of moving bed where the pyrolysis and 
gasification takes place in two different stages (the "two-step pro- 
cess”). The process, with a stoked straw volume of 0.6 kg /hr (an 
efficiency of ca. 2.6 kW on the basis of the lowest combustion 
value) gives a low tar content in the produced gas and a high cold 
gas efficiency level. On the basis of these promising results, tests 
were carried out on a plant dubbed the 50-kW gasifier with a 
stoked straw volume of 10 kg/hr with an efficiency of 45 kW. The 
report deals with the operation of 8 tests taking 120 hours to carry 
out. Tests on the purification of the produced gas and on operation 
of motors using this gas are described in addition to efforts to re- 
duce the concentration of hydrogen in the produced gas and the 
consequences of this. Hydrogen in gas used for fuelling motors 
hinders satisfactory operation. (AB) (11 refs.) 


23943 (Juel-2866) Aerobic co-metabolic degradation of 
alkyl benzothiophenes and methyi dibenzothiophenes through 
pure cultures of Pseudomonas. Saftic, S. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Biotechnologie; Technische 
Hochschule Aachen (Germany). Jan 1994. 109p. (In German). Or- 
der Number DE94778768. Source: OSTI; NTIS (US Sales Only). 

Biodegradability of organic sulfur compounds is becoming more 
and more important because of the ecotoxicological potential of 
these substances and their global distribution through the use of 
fossil fuels. So far, investigations concerning the microbial turnover 
of heterocyclic sulfur compounds have related mainly to the use of 
crude oil and benzothiophene and dibenzothiophene as models of 
sulfur compounds. This work permitted to identify the metabolites 
of the aerobic microbial degradation of alkyl benzothiophenes and 
methyl dibenzothiophenes and also to acquire knowledge on the 
relevant metabolic pathways. (orig/EF) 


23944 (UCRL-JC—116421) MSW to hydrogen. Pasternak, 
A.D. (Lawrence Livermore National Lab., CA (United States)); 
Richardson, J.H.; Rogers, R.S.; Thorsness, C.B.; Wallman, H.; 
Richter, G.N.; Wolfenbarger, J.K. Lawrence Livermore National 
Lab., CA (United States). 19 Apr 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9404170—2: Hydrogen program review meeting, 
Livermore, CA (United States), 18-21 Apr 1994). Order Number 
DE94014741. Source: OSTI; NTIS; GPO Dep. 

LLNL and Texaco are cooperatively developing a physical and 
chemical treatment method for the preparation and conversion of 
municipal solid waste (MSW) to hydrogen by gasification and purifi- 
cation. The laboratory focus will be on pretreatment of MSW waste 
in order to prepare a slurry of suitable viscosity and heating value 
to allow efficient and economical gasification and hydrogen produc- 
tion. Initial pretreatment approaches include (1) hydrothermal 
processing at saturated conditions around 300 C with or without 
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chemical’/pH modification and (2) mild dry pyrolysis with subse- 
quent incorporation into an appropriate slurry. Initial experiments 
will be performed with newspaper, a major constituent of MSW, 
prior to actual work with progressively more representative MSW 
samples. Overall system modeling with special attention to energy 
efficiency and waste water handling of the pretreatment process 
will provide overall guidance to critical scale-up parameters. Incor- 
poration of additional feed stock elements (e.g., heavy oil) will be 
evaluated subject to the heating value, viscosity, and economics of 
the MSW optimal slurry for hydrogen production. Ultimate scale-up 
of the optimized process will provide sufficient material for demon- 
stration in the Texaco pilot facility; additional long term objectives 
include more detailed economic analysis of the process as a func- 
tion of technical parameters and development of a measure/control 
system to ensure slagging ash for variable MSW feed stocks. 
Details of the overall project plan and initial experimental and mod- 
eling results are presented. 


23945 (VTT-BIOENERGIA—2, pp. 255-258) Alternative tech- 
nique for processing biomass into fuel. Groenn, A.J. (Cambi AS 
(Norway)). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216-: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Cambi AS, of Norway, has over the last years developed tech- 
nology for the treatment of biomass. The technology is based on 
the steam explosion process. In this article is presented at the 
Cambi technology in production of bioenergy. Bioenergy by the 
Cambi technology is today in development in three areas, - bioen- 
ergy production as part of the treatment of sewage sludge - 
bioenergy in the form of wood pellets, bioenergy from other organic 
waste. The sewage sludge project is now in the stage of the con- 
struction of the first full scale plant. In the wood pellets project a 
pilot plant with continuous production is being planned, as research 
in a small pilot plant has been successful. Bioenergy from other or- 
ganic waste is still in the initial research stage. 


23946 (VTT-BIOENERGIA-2, pp. 359-375) Pressurized gasi 
fication of biofuels. Lundqvist, R. (Ahlstrom (A.) Corporation, 
Karhula (Finland). Hans Ahlstrom Lab.); Puhakka, M.; Staahl, K. 
Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab. 1993. Project KTM- 
445/881/92. (CONF-9311216—: 1993 Conference on bioenergy, 
Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 conference. 
412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

A. Ahistrom Corporation and Sydkraft AB decided 1991 to start 
cooperating in developing IGCC-technology which is based on cir- 
culating fluidized bed technology and which utilizes biofuels. The 
first step taken was the decision to build a demonstration plant to 
the city of Varnamo in Sweden. The paper presents the technology 
and the Varnamo plant (orig.) 


23947 (VTT-BIOENERGIA-2, pp. 377-389) Atmospheric CFB 
gasification of biomass. Waldheim, L. (TPS Termiska Processer 
AB (Sweden)). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216-: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

TPS is a private R and D company with more than a decade of 
experience of e.g. gasification of biomass and wastes, CFB com- 
bustor and gasifier design. The research and development work in 
the area of gasification has resulted in a patented method for cat- 
alytic decomposition of tar contaminants in the gas by the use of 
dolomite catalysis. This method opens up for the use of atmo- 
spheric gasification for power and cogeneration applications, such 
as waters and gas turbine combined cycles. Current work for this 
latter application is discussed (orig.) 
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23948 (KFK-PEF—104, pp. 483-493) Pollutant emissions of 
commercial and industrial wood furnaces; determination of 
emissions and emission reducing techniques. Baumbach, 
G. (Inst. fuer Verfahrenstechnik und Dampfkesselwesen, 
Univ. Stuttgart (Germany)); Angerer, M. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karisruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Approximately 382.000 t of wood waste from production pro- 
cesses are fired in Baden-Wuerttemberg per year in 4345 furnaces 
with capacities of less than 1 MW (field of application of the "1 
BimSchV’). This corresponds to an energy consumption of 5600 
TJ. The firings with a totally installed capacity of 594 MW are oper- 
ated mainly by joiners, carpenters, in sawmills and furniture 
factories. Certainly there are typical differences between the di- 
verse branches concerning the characteristics of the firings such as 
capacity, kind of firing, of fuel supply and heat generation. Because 
of lacking established emission factors, at present time the emis- 
sions of these furnaces cannot be calculated. Therefore field 
measurements are carried out at a representative selection of the 
registered installations. The emissions are measured in considera- 
tion of the usual ways of operation and the commonly used fuels. 
Supplementarily the compound cf the emitted hydrocarbons and 
their dependence on completeness of the combustion as well as 
the compound and the grain size distribution of the particle emis- 
sions are investigated. (orig.) 


23949 (KFK-PEF-104, pp. 495-506) Possibilities for the 
combustion of biomass in pulverized fuel units. Kicherer, 
A. (inst. fuer Verfahrenstechnik und Dampfkesselwesen, 
Univ. Stuttgart (Germany)); Hein, K.R.G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only). 

The rapid increase of the CO,-concentration in the atmosphere 
and its well-known negative effect on the global climate requires 
immediate action. Therefore, apart from a more economical use of 
fossil fuels, the application of regenerative energy sources is as- 
sumed to be an important option. As one of the alternatives to 
decrease the net COz-emissions, cultivation and subsequent ther- 
mal utilization of solid biomass is considered. At the Institute for 
Process Engineering and Power Plant Technology (IVD) a test rig 
for the pulverized fuel combustion (350 kW) is available, in which 
the conditions of full scale power plants can be simulated. In this 
combustion chamber several investigations into the combustion of 
biomass with fossil fuels had been done. Natural gas and coal 
were used as main fuels, whereas straw, wood and Miscanthus 
were used as additional fuels in various blending rates. The parti- 
cle size distribution and the injection location were varied, too. 
During the test runs the emissions of CO, SOz, NO, and some- 
times C,H, had been measured and a flue dust sample had been 
analyzed on its burnout. In addition the grinding behaviour and the 
milling energy consumption of biomass had been tested. (orig.) 


23950 (VTT-BIOENERGIA-2, pp. 277-285) Utilization of 
straw in district heating and CHP plants. Nikolaisen, L. (Danish 
Technological inst. (Denmark). Centre of Biomass Technology). 
Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab. 1993. Project KTM- 
445/881/92. (CONF-9311216-: 1993 Conference on bioenergy, 
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Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 conference. 
412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

in Denmark 64 straw-fired district heating plants and 6 decentral 
CHP plants have been built since 1980 which are completely or 
partly straw-fired. The annual straw consumption in the district 
heating plants is 275,000 tons and in the decentral plants about 
200,000 tons. The size of the district heating plants amounts to 0.5 
MW - 10 MW and that of the CHP plants to 7 MW - 67 MW heat 
flow rate. Either whole bales or cut/scarified straw is used for firing. 
Hesston bales of about 450 kg control the market. The Centre of 
Biomass Technology is an activity supported 100 % by the Danish 
Energy Agency with the purpose of increasing the use of straw and 
wood in the energy supply (orig.) 


23951 (VTT-BIOENERGIA-2, pp. 287-309) Modern biofuel- 
fired power plants in power and heat production. Tuominen, J. 
(IVO-international Ltd, Vantaa (Finland)). Technical Research Cen- 
tre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab. 1993. Project KTM-445/881/92. (CONF-9311216— 
: 1993 Conference on bioenergy, Espoo (Finland), 17-18 Nov 
1993). In Bioenergy 93 conference. 412p. Order Number 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

This article gives a survey of the gasification techniques, power 
plant technology and boiler solutions for small power plants using 
biofuels. Also some experiences from commercial projects and tar- 
gets of development work are presented. At present, fluidized bed 
combustion is by far the most important combustion technique for 
biomass fuels in small power plants. Compared with grate combus- 
tion, fluidized bed combustion is a distinctly more economical 
combustion method, and so the thermic dimensioning of a steam 
boiler is easier. Besides, a wider range of fuels can be used in flu- 
idized bed combustion. Fiuidized bed combustion is an excellent 
combustion technique for biofuels. Plenty of experience has been 
gained in the combustion of peat and industrial waste wood, as far 
as both bubbling fluidized bed combustion (BFBC) and circulating 
fluidized bed combustion (CFBC) are concerned. Both of the flu- 
idized bed techniques are suitable for the combustion of biomasses, 


23952 


(VTT-BIOENERGIA-2, pp. 311-332) Converting oil, 
coal and gas fired boilers to biomass fuel: Criteria for devei- 


oping commercial cogeneration and hot water plants. 
Roergren, L. (S.E.P. Scandinavian Energy Project AB (Sweden)); 
Stenberg, P. Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

When converting from fossil fuels to fire biomass fuels, a number 
of fuel related factors must be analyzed and carefully considered. 
This is especially important for 'new’ biofuels like ‘canary grass’, 
‘olive stones’, 'straw’ etc. Today’s more stringent economic situa- 
tion calls for the review and reconsideration of established practice 
and guidelines for design and engineering of new plants. This arti- 
cle deals with these new guidelines and considerations (orig.) 


23953 (VTT-BIOENERGIA-2, pp. 333-342) A fluidized bed 
plant of high reliability and flexibility. Hammer, R.H. (Carbo AS 
(Norway)). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Carbo supplies combustion plants based on a unique technique 
which makes it possible to burn virtually every grade of solid and 
liquid fuel, such as coal, bark, forestry chips, terminal chips, wood 
shavings, saw dust, peat, discarded timber, straw, refuse and 
patent fuel, as well as sludge, oil waste and various other residues 
from chemical industry; all in one and the same plant (orig.) 
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23954 (VTT-BIOENERGIA-2, pp. 225-235) Energy market as 
a non-food application for European agriculture. Sipilae, K. 
(Technical Research Centre of Finland, Espoo (Finland). Lab. of 
Fuel and Process). Technical Research Centre of Finland, Jy- 
vaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1993. Project KTM-445/881/92. (CONF-9311216—: 1993 Confer- 
ence on bioenergy, Espoo (Finland), 17-18 Nov 1993). In 


Bioenergy 93 conference. 412p. Order Number DE94777323. 
Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Sustainable non-food cropping systems for arable land are being 
studied intensively both in Scandinavia and elsewhere in Europe to 
find alternatives, in which the need for economic subvention would 
be lower than the export subsidies for grain or other food products. 
The area of arable land available for non-food cultivation is about 1 
million hectares in Finland and 20 - 30 million hectares in the 
European Communities. In addition to conventional crops and af- 
forestatation, it is possible to grow energy piants (willow, poplar, 
miscanthus, etc.) and agrofibre plants in these areas. Cultivation of 
energy willows or other corresponding plants of less than 5 m in 
height is usually not considered afforestation, as a willow field can 
easily be retaken into agricultural use with certain reservations 
(e.g., covered drains can be clogged). This article gives a survey of 
the alternatives for the utilization of non-food cropping systems. 


23955 (VTT-BIOENERGIA-2, pp. 237-254) Centralized bio- 
gas plants in Denmark. Tafdrup, S. (Danish Energy Agency 
(Denmark)); Boldt, J. Technical Research Centre of Finland, Jy- 
vaeskylae (Finland). Combustion and Thermal Engineering Lab. 
1993. Project KTM-445/881/92. (CONF-9311216—-: 1993 Confer- 
ence on bioenergy, Espoo (Finland), 17-18 Nov 1993). In 
Bioenergy 93 conference. 412p. Order Number DE94777323. 
Source: OSTI; NTIS. 

Bioenergy Research Programme. 

At present 10 Danish centralized biogas plants are in operation 
with capacities ranging from 50 to 500 tonnes of biomass per day. 
The biomass consists of approx. 80 % manure co-digested with 20 
% organic waste from abattoirs and various food industries. The 
paper presents the experiences from these plants (orig.) 


23956 (VTT-BIOENERGIA-2, pp. 391-411) Bioenergy vi- 
sions. Pohjonen, V. (Joensuu Univ. (Finland)). Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab. 1993. Project KTM-445/881/92. (CONF-9311216— 
: 1993 Conference on bioenergy, Espoo (Finland), 17-18 Nov 
1993). In Bioenergy 93 conference. 412p. Order Number 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

The increased growth of boreal natural forests will have a more 
important role as a renewabie, also for energy. Bioenergy is also 
becoming an integrated part of ecoindustrial approach in which re- 
newable resources form the raw material basis, industries use 
closed cycles, bioenergy plants transform the wastes into energy 
and ashes, and the ashes are used as forest fertilizer. Use of peat 
fuel as one of the boreal bioenergy resources is likely to increase. 
Peat is one of the important natural resources in the northern lati- 
tudes, and part of that resource will be needed for the economy 
and well-being of man. Sustainability in the peat land management 
and utilization of peat fuel in any particular area must, however, be 
carefully guaranteed. Part of cutaway peat bogs will be developed 
for bioenergy crops, like short rotation trees, hay, rape seed or 
barley. Importance of perennial, woody bioenergy crops, will be in- 
creasing in agriculture. With woody bioenergy crops the farms can 
spread their human work potential over the whole year. The bioen- 
ergy farming will thus become a combination of annual crops like 
rape seed for biodiesel, and perennial crops like Salix for fuel 
chips, in relation to their effective annual work need. Long-rotation 
trees will complement the farm bioenergy production. In the world 
of post fossil fuel era, biosacieties have best chances to survive. 
The economics of biosocieties are based on renewable resources, 
cycle of matter and amoun' of bioenergy stored and produced. 
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Nordic countries with ample land, favorable growing season and 
abundant water will be developing into such wealthy biosocieties . 


0940 Transport, Handling, and Storage 


23957 (NEI-DK-1576) Road transport of wood fuel chips. 
Skovbrugsserien, 8-1994. Boellehus, E.; Mylund Pedersen, M.; 
Suadicani, K. Forskningscentret for Skov og Landskab, Lyngby 
(Denmark). 1994. 44p. (in Danish). Order Number DE94777356. 
Source: OSTI; NTIS. 

In contrast to most other products from forests, wood chips are 
sold as carriage-paid. This usually means that the forestry man- 
agement is responsible for road transport and covers haulage 
costs. Road transport costs amount to ca. 25% of total costs of the 
production and delivery of wood chips. It is suggested that these 
conditions should be subjected to investigation with a view to ratio- 
nalization and the development of new methods and equipment. 
Until now containers have been used to carry wood chips on the 
road. Lorries are thus equipped with hoisting equipment to mount, 
dismount and tip these containers. Road transport of wood chips is 
compared to that of road delivery of logs to customers who have 
given large orders. Total costs of wood chip transport is reckoned 
to be 14-30 Danish kroner per cubic meter loose chips depending 
on distance, whereas transport of logs would be about 7-20 Danish 
kroners per cubic meter. Savings are most significant where the 
transport distance is longest. (AB) 


23958 (VTT-BIOENERGIA-2, pp. 213-224) Handling of straw 
for combustion. Astrupgaard, N.P. (Dk-Teknik, Soeborg (Den- 
mark)). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Every year, there is an unused surplus of straw in Denmark of 
nearly 3 million tons. If this surplus could be exploited for energy 
production, it would make up 45 PJ corresponding to 5.8 % of 
Denmark's gross energy consumption in 1988. The straw could re- 
place approx. 1 million tons of gas oil, protecting the atmosphere 
from 3.25 million tons of CO>. This article gives a survey of the 
handing of straw. Questions like harvesting, loading, transport, 
storage and cost of gathering straw are presented. 
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23959 (VTT-BIOENERGIA-2, pp. 259-276) Emission restric- 
tions give new types of wood stoves and fireplaces in Norway. 
Karlsvik, E. (SINTEF (Norway). Varmeteknikk). Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab. 1993. Project KTM-445/881/92. (CONF-9311216— 

1993 Conference on bioenergy, Espoo (Finland), 17-18 Nov 
1993). In Bioenergy 93 conference. 412p. Order Number 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Changing in firing habits has lead to bad combustion in tradi- 
tional stoves/fireplaces. The consequences of this firing are big 
amounts of unhealthy emissions to the air. To do something with 
the problems the pollution authorities have put restrictions on the 
emissions from wood stoves/fireplaces. These restrictions are 
based upon Norwegian testing procedures and make demands on 
the particle emissions. The emission levels are 5 g particles/kg 
burned wood (on dry basis) for catalytic stoves/fireplaces and 10 g 
particles/kg burned wood (on dry basis) for none catalytic stoves/ 
fireplaces. The restriction results in new types stoves/fireplaces on 
the Norwegian market. After the ist. of January 1995 only clean 
burning stoves/fireplaces that passed the Norwegian test will be al- 
lowed installed. This means clean burning stoves/fireplaces that are 
more suitable for the new way of burning wood in Norway (orig.) 
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23960 (CONF-921104—15) Design and construction of a 
7,500 liter immobilized cell reactor-separator for ethanol pro- 
duction from whey. Dale, M.C. Purdue Univ., Lafayette, IN 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-85CE40772. From Ameri- 
can Institute of Chemical Engineers annual meeting; Miami, FL 
(United States); 1-6 Nov 1992. Order Number DE94013113. 
Source: OSTI; NTIS; GPO Dep. 

A 7,500 liter reactor/separator has been constructed for the pro- 
duction of ethanol from concentrated whey permeate. This unit is 
sited in Hopkinton IA, across the street from a whey generating 
cheese plant A two phase construction project consisting of (1) 
building and testing a reactor/separator with a solvent absorber in 
a single unified housing, and (2) building and testing an extractive 
distillation/product stripper for the recovery of anhydrous ethanol is 
under way. The design capacity of this unit is 250,000 gal/yr of an- 
hydrous product. Design and construction details of the reactor/ 
absorber separator are given, and design parameters for the ex- 
tractive distillation system are described. 


23961 (DOE/MT/93010—-1) Investigation of syngas interac 
tion in alcohol synthesis catalysts: Quarterly technicai 
progress report, September 1, 1993—January 31, 1994. Xavier 
Univ. of Louisiana, New Orleans, LA (United States). Dept. of 
Physics/Engineering. 10 Feb 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93MT93010. 
Order Number DE94013939. Source: OSTI; NTIS; GPO Dep. 

The project establishes the necessary experiment and laboratory 
facilities at Xavier University. This phase of the work has taken a 
considerable amount of time, due to the limited laboratory space 
and the involved administrative policies and procedures in procur- 
ing the necessary chemicals, glassware and auxiliary supplies. 
Though there still remain some minor problems with space, the 
laboratory is now equipped for preparation of catalysts. During this 
period, the authors focused their attention toward analyzing the 
magnetic nature of extensively used trimetallic catalyst system Cu- 
Co-Cr for the production of higher alcohols. The authors decided to 
investigate the effect of method of preparation and intermetallic ra- 
tio on the magnetic behavior of the system. 


23962 (DOE/PC/90055-T13) Technology development for 
iron Fischer-Tropsch catalysts: Technical progress report No. 
12, June 26, 1993—September 26, 1993. Frame, R.R.; Gala, H.B. 
UOP, Inc., Des Plaines, IL (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90055. Order Number DE94014341. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this contract are to develop a technology for 
the production of active and stable iron Fischer-Tropsch catalysts 
for use in slurry-phase synthesis reactors and to develop a scale- 
up procedure for large-scale synthesis of such catalysts for 
process development and long-term testing in slurry bubble-column 
reactors. With a feed containing hydrogen (H2) and carbon monox- 
ide (CO) in the molar ratio of 0.5 to 1.0 to the slurry bubble column 
reactor, the catalyst performance target is 88% CO + Hz conver- 
sion at a minimum space velocity of 2.4 NL/hr/g Fe. The desired 
sum of methane and ethane selectivities is no more than 4%, and 
the conversion loss per week is not to exceed 1%. 


23963 (IS-T-1690) Interactions of hydrogen with alkali pro- 
moted Ru/SiO, catalysts: A proton NMR study. Ozbay, U.D. 
Ames Lab., IA (United States). 10 May 1994. 197p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-82. Order Number DE94014236. Source: OSTI; NTIS; GPO 
Dep. 


Role of H spillover to the silica support was studied using 
chemisorption; a strongly bound component of spilled over H was 
found in the silica support which interfered with accurate measure- 
ments of active metal sites via volumetric strong H chemisorption. 
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The volumetric chemisorption technique was modified so that mea- 
surement times were reduced from 12-36 h to 1 h. The active Ru 
surface was characterized means of changes in proton spin counts 
and NMR Knight shifts vs alkali loading. Na, K blocked the active 
surface of Ru metal, but Cs was pushed off by H chemisorption. 
The alkali promoters restricted H mobility on both metal surface and 
at the metal support interfaces; this is consistent with effects on 
Fischer-Tropsch synthesis. 'H NMR was used to study the effect of 
the active metal and promoter on support hydroxyl groups. The OH 
group density in the silica support decreased with metal and/or 
promoter loading, but not on a one-to-one basis; the exchange effi- 
ciency of the hydroxyls decreased with atomic size of the alkali 
metal. An additional downfield proton resonance was detected 
which was assigned to the alkali hydroxide species in the support. 
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23964 (DOE/ID—10430(CO)) US hydropower resource as- 
sessment for Colorado. Francfort, J.E. EG and G Idaho, inc., 
Idaho Falls, ID (United States). May 1994. 301p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94015299. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy is developing an estimate of the 
hydropower development potential in this country. Hydropower 
Evaluation Software (HES) is a computer model that was devel- 
oped by the Idaho National Engineering Laboratory for this 
purpose. HES measures the potential hydropower resources avail- 
able in the United States, using uniform criteria for measurement. 
The software was developed and tested using hydropower informa- 
tion and data provided by the Southwestern Power Administration. 
It is a dBASE, menu-driven software application. HES allows the 
personal computer user to assign environmental attributes to po- 
tential hydropower sites, calculate development suitability factors 
for each site based on the environmental attributes present, and 
generate reports based on these suitability factors. This report de- 
tails the resource assessment results for the State of Colorado. 


1302 Site Geology and Meteorology 


23965 (CONF-9310102—Vol.2, pp. 784-793) On the liquefac- 
tion failure of an earth dam. Simos, N. (Brookhaven National 
Lab., Upton, NY (United States)); Reich, M.; Costantino, C.J. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
2. 437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
In an effort to better assess the potential for sliding and liquefac- 
tion failure of earthen dams when subjected to earthquake 
loadings, a dynamic finite element approach focusing on these two 
failure mechanisms as well as on the vital role of the pore water 
pressure was undertaken. The constitutive response of the granu- 
lar soil skeleton and its coupling with the fluid phase is formulated 
based on the Biot dynamic equations of motion. The constitutive 
model for the soil material was assumed to be linear with nonlinear 
terms included in the hysteretic damping terms. Despite the linear 
character of this theoretical model, one can still draw important 
conclusions regarding the stability and the liquefaction resistance 
of the cross-section. As an example, a hypothetical earth dam con- 
structed over a saturated soil layer was considered. The steady 
state conditions of in-situ stress and pore pressure distributions in 
both the embankment and the foundation are evaluated and imple- 
mented in the stability and liquefaction criteria in conjunction with 
the dynamic analysis. The latter is carried out in the frequency do- 
main and it reflects the response of the dam-foundation system to 
a seismic excitation. The computational aspect of the study is 
performed with finite element analysis. A transmitting boundary for- 
mulation for the two phase material was used to treat the infinite 
space problem. It is anticipated that the intensity of the earthquake 





input and certain soil properties have a profound effect on the fail- 
ure susceptibility of the dam section. To address the uncertainties 
regarding the true values of such parameters, the analysis consid- 
ered them parametrically. 
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23966 (INIS-BR-3383) Methodology for integrated evalua- 
tion of environmental impacts of hydroelectric generation 
expansion. La Rovere, E.L. (Universidade Federal, Rio de 
Janeiro, RJ (Brazil), Coordenacao dos Programas de 
Pos-graduacao de Engenharia); Farah, P.M.C.; Lacorte, A. Univer- 
sidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao dos 
Programas de Pos-graduacao de Engenharia. 1994. 1p. (In Por- 
tuguese). (CONF-9404187-: 1. Brazilian Meeting on Environmental 
Sciences, Rio de Janeiro (Brazil), 6-8 Apr 1994). Order Number 
DE94630563. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HYDROELECTRIC POWER PLANTS/ 
environmental impacts; ECONOMIC POLICY; EVALUATION; HY- 
DROELECTRIC POWER; PLANNING; POWER GENERATION 


23967 (INIS-BR-3384) Samambaia-H: a methodological 
purpose for evaluation of hydroelectric environmental impact. 
Magrini, A. (Universidade Federal, Rio de Janeiro, RJ (Brazil). Co- 
ordenacao dos Programas de Pos-graduacao de Engenharia). 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao 
dos Programas de Pos-graduacao de Engenharia. 1994. 2p. (in 
Portuguese). (CONF-9404187—: 1. Brazilian Meeting on Environ- 
mental Sciences, Rio de Janeiro (Brazil), 6-8 Apr 1994). Order 
Number DE94630564. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. HYDROELECTRIC POWER PLANTS/ 
environmental impacts; DESIGN; ENVIRONMENT; EVALUATION; 
HYDROELECTRIC POWER; PLANNING; SIMULATION 


23968 (PNL-SA-23511) The use of geographic information 
systems technology for salmon habitat analysis. Evans, BJ. 
(Pacific Northwest Lab., Richland, WA (United States)); Gordon, 
J.V.; Mavros, W.V.; Perry, E.M.; Pinney, C. Pacific Northwest Lab.., 
Richland, WA (United States). Apr 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9404177-1: Mapping and surveying the 
earth's environment for a balanced future conference, Reno, NV 
(United States), 25-28 Apr 1994). Order Number DE94013322. 
Source: OSTI; NTIS; GPO Dep. 

Aithough Geographic Information Systems (GISs) have tradition- 
ally been used to analyze terrestrial animal habitats, identify 
migration patterns, and monitor ecosystems, they have rarely been 
used to understand aquatic species. The US Army Corps of Engi- 
neers is working with the Pacific Northwest Laboratory and other 
government agencies to exploit GIS technology for improving the 
survival of threatened and endangered salmon in the Snake River 
in the states of Washington, Oregon, and Idaho. The customized 
GIS will be used to map the physical environment of the river, to 
map the current biological environment, and to analyze potential 
impacts to both of these environments from several mitigation op- 
tions. Data in both digital and textual formats have been obtained 
from scientists across the Pacific Northwest who are analyzing the 
habitats, limnology, and hydrology of the Snake River. The mitiga- 
tion options focus on studying the effects of lowering the reservoirs 
of the Snake River in an eifort to speed juvenile salmon towards 
the ocean. The hypothesis being examined is that faster juvenile 
salmon travel to the ocean may result in higher juvenile survival 
and greater smolt-to-adult return ratios. Lowering the Snake River 
reservoirs is expected to have a variety of impacts to the physical 
environment, including changes to water velocity, temperature, dis- 
solved gasses, and turbidity. Each of these potential changes is 
being examined to assess their effects on the surrounding terres- 


trial wildlife and on both the anadromous and resident fish of the 
Snake River. 
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23969 (NREL/TP-463-6689) Site-specific solar resource 
measurements for industrial solar applications. Marion, W. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Jun 
1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94011814. Source: OSTI; NTIS; GPO Dep. 

The solar industry can borrow solar radiation measuring equip- 
ment from the National Renewable Energy Laboratory (NREL) as 
part of NREL’s Solar Industrial Program. This program provides 
assistance to qualified parties in quantifying the solar radiation re- 
source at prospective sites to reduce the risks of deploying 
industrial solar energy systems. Up-to-date solar radiation mea- 
surements permit comparisons of fresh data with existing data to 
verify established data bases and also provide data based on ac- 
tual measurements instead of on less accurate models. This report 
outlines the responsibilities and obligations of NREL and the solar 
industry participant. It also describes the equipment for measuring 
solar radiation, the data quality assessment procedures, and the 
format of the data provided. 


23970 (NREL/TP-471-6233) Availability of direct normal ra- 
diation for solar furnace processing: A case study. Bingham, 
C.E. National Renewable Energy Lab., Golden, CO (United 
States). Apr 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. (CONF- 
9406134-2: American Solar Energy Society conference, San Jose, 
CA (United States), 25-30 Jun 1994). Order Number DE94006907. 
Source: OSTI; NTIS; GPO Dep. 

Predicting the availability of direct normal solar radiation is im- 
portant for scheduling tests and estimating economics of solar 
furnaces. This paper looks at historical hourly average direct nor- 
mal data to predict seasonal trends and report historical availability. 
Data collected at the Solar Radiation Research Laboratory (SRRL), 
located within 100 meters of the National Renewable Energy Labo- 
ratory’s, (NREL’s) High-Flux Solar Furnace (HFSF), are analyzed 
to determine availability of the furnace for testing and processing 
samples. The design of NREL's solar furnace allows considerable 
flexibility in processing samples under solar radiation levels of 100— 
1100 W/m?. Flux levels of 1-2000 W/cm? can be delivered and 
controlled. Different processes pose different requirements for both 
incident flux and time. The histerical data for this site show how of- 
ten the hourly average direct norial solar radiation is above a 
certain threshold over the period 1981-1992. Results also show 
how many tests could have been completed (or samples pro- 
cessed) using five-minute data from 1992. Effects of Mt. Pinatubo 
are also assessed. 
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23971 (INIS-mf-13904) Solar chemical heat pipe: Closed- 
loop reformer/methanator at the solar furnace of the Weizman 
Institute. Levy, M. (Weizmann Inst. of Science, Department of Ma- 
terials Research, Rehovot (Israel)); Levitan, R.; Rosin, H.; Rubin, 
RK. Weizmann Inst. of Science, Rehovoth (Israel). Aug 1991. 12p. 
Sponsored by Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Contract 90-05-925/90-1-85. (MOEI-RD—14-91.). Order 
Number DE94628350. Source: OSTi; NTIS (US Sales Only); INIS. 

The performance of a solar chemical heat pipe was studied us- 
ing CO, reforming of methane as a vehicle for storage and 
transport of solar energy. The endothermic reforming reaction was 
carried out in an Inconel reactor, packed with a Rh catalyst. The 
reactor was suspended in an insulated box receiver which was 
placed in the focal plane of the Schaeffer Solar Furnace of the 
Weizman Institute of Science. The exothermic methanation reac- 
tion was run in a 6-stage adiabatic reactor filled with the same Rh 
catalyst. Conversions of over 80% were achieved for both reac- 
tions. In the closed loop mode the products from the reformer and 
from the metanator were compressed into separate storage tanks. 
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The two reactions were run either separately or ‘on-line’. The com- 
plete process was repeated for over 60 cycles. The overall 
performance of the closed loop was quite satisfactory and scale-up 
work is in progress in the Solar Tower. (authors). 35 refs., 2 figs. 


23972 (INIS-mf—13908) Development of catalysts for chem- 
ical reactions driven by concentrated solar energy. Berman, A. 
(Weizmann Inst. of Science, Rehovoth (Israel)); Levitan, R.; Levy, 
M. Weizmann Inst. of Science, Rehovoth (Israel). Mar 1992. 99p. 
Sponsored by Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Contract 91-05-020/91-1-108. (MOEI-RD—08-92.). Order 
Number DE94628353. Source: OSTI; NTIS (US Sales Only); INIS. 
The aim of this phase of the work is to study commercially avail- 
able low priced catalysts, for the methanation and reforming 
processes in the closed-loop solar chemical heat pipe. This report 
summarized some long term tests of commercially available metha- 
nation catalysts and the measurement of their active surface before 
and after reaction. It was found that the 1%Ru on alumina stars cat- 
alysts (prepared by Englehard Company according to our request) 
is very active and stable at 350-750 C. The catalyst ’A’ produced in 
Russia, is less active, however, did not lose the mechanical 
strength. The 50% Ni/SiO>» catalyst is active as the ’A’ catalyst but 
loses its activity after treatment at temperature > 600 C, its geo- 
metrical size shrinked. (authors). 25 refs., 25 figs., 36 tabs. 


23973 (INIS-mf—13909) Solar chemical heat pipe in a closed 
loop. Levy, M. (Weizmann Inst. of Science, Rehovoth (israel). 
Dept. of Physics). Weizmann Inst. of Science, Rehovoth (Israel). 
Jun 1990. 66p. Sponsored by Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Contract 89-1-85. (MOEI-RD-09-90.). Order 
Number DE94628354. Source: OSTI; NTIS (US Sales Only); INIS. 

The work on the solar CO, reforming of methane was com- 
pleted. A computer program was developed for simulation of the 
whole process. The calculations agree reasonably well with the ex- 
perimental results. The work was written up and submitted for 
publication in Solar Energy. A methanator was built and tested first 
with a CO/H, mixture from cylinders, and then with the products of 


the solar reformer. The loop was then closed by recirculating the 
products from the methanator into the solar reformer. Nine closed 
loop cycles were performed, so far, with the same original gas mix- 
ture. This is the first time that a closed loop solar chemical heat 
pipe was operated anywhere in the world. (author). 13 refs., 12 
figs., 3 tabs. 


23974 (INIS-mf—13910) Chemical reactions in a solar fur- 
nace. 2. Direct heating of a vertical reactor in an insulated 
receiver: Experiments and computer simulations. Levy, M. 
(Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics); 
Levitan, R.; Meirovitch, E.; Segal, A.; Rosin, H.; Rubin, R. Weiz- 
mann inst. of Science, Rehovoth (Israel). Oct 1989. 99p. 
Sponsored by Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Contract 89-1-85. Order Number DE94628355. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The performance of a solar chemical heat pipe was studied using 
COz performing of methane as the endothermic reaction. A directly 
heated vertical reactor, packed with a Rh catalyst was used. The 
solar tests were carried out in the Schaeffer solar furnace of the 
Weizman Institute of Science. Power absorbed was up to 6.4 Kw, 
flow rates of the gases reached 11000 I/h and the methane conver- 
sions reached 84%. A computer model was developed to simulate 
the process. Agreement of the calculations with the experimental 
results was quite satisfactory. (author). 6 refs., 3 tabs., 20 figs. 


23975 (INIS-mf—13911) Closed loop solar chemical heat 
pipe. Levy, M. (Weizmann Inst. of Science, Rehovoth (israel). 
Dept. of Physics); Levitan, R.; Rosin, H.; Rubin, R. Weizmann Inst. 
of Science, Rehovoth (Israel). Jan 1991. 15p. Sponsored by Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Contract 
90-05 25/90-1-85. Order Number DE94628356. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The system used for the closed loop operation of the solar 
chemical heat pipe comprises a reformer, heated by the solar 
furnace, a methanator and a storage assembly containing a com- 
pressor and storage cylinders. (authors). 7 figs. 


108 ERA Vol. 19, No. 9 


23976 (INIS-mf-13950) Development of the KIPPOD-IN- 
DIAPR solar thermal receiver: Annual report 1.1.92-31.12.92. 
Karni, J. (Solar Research Facilities Unit, The Weizman Institute, 
Rehovot (israel)); Rubin, R.; Kribus, A. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Dec 1992. 19p. Contract 92-05- 
014/92-1-103. (MOEI-RD-05-93.). Order Number DE94631045. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Initial tests of the 50 kw DIAPR solar receiver have been con- 
ducted in the WIS Solar Furnace, at a power level of 11 kw. These 
tests show that the receiver components, and especially the novel 
window, are capable of stable operation at extreme conditions. A 
total of about 50 hours under solar load, including about 20 on-off 
cycles, were completed. all experiments were at high pressure, in 
the range of 15-25 bars. Asymmetric temperature distribution and 
accidental contamination of the window during the first run created 
thermal stresses on the window which exceeded those expected in 
normal operation at full load, but neither failure nor deterioration of 
the window were detected. Internal modifications of the receiver 
are planned that will reduce the temperature gradients and allow 
more efficient operation. Work is now in progress to modify and in- 
stall the receiver in the WIS solar tower and test it at full 50 kw 
load in the summer of 93. The two-dimensional numerical simula- 
tion code is nearly completed, and produces energy balance and 
temperature range consistent with the experimental results. When 
extended to three dimensions it will serve to analyze the experi- 
mental results, to perform parametric studies and to assist in up 
scaling design. (authors). 2 refs., 7 figs., 1 tab. 


23977 (INIS-mf—13951) Techno-economical study of solar 
energy technologies in Russia and in Israel and development 
of conceptions for the use of solar energy in various fields. 
Wolf, D. (Joint Israeli-Russian Laboratory for energy research, Ben 
Gurion university, Beer Sheva (Israel)); Saksonov, G.; Kiselman, 
U.; Shpielrain, E. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). 30 Jun 1993. 106p. Sponsored by Ministry of Energy and 
infrastructure, Jerusalem (Israel). Contract 92-05-042/92-1-2. 
(MOEI-RD—21-93.). Order Number DE94631046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A techno-economical study was made on the Russian and Israeli 
solar energy research and development and application. The main 
objective were to evaluate the present state of art in both countries 
and to identify topics of mutual interest for cooperation on research 
and development and application including commercialization. The 
Israeli and Russian teams have visited many institutions and have 
consulted with many people involved in solar energy work, and 
have analyzed the following main topics: Low potential solar heat, 
electricity production via thermodynamic cycles, electricity produc- 
tion via photovoltaic cells and solar energy for technological 
processes. A wide variety of subjects were identified to have po- 
tential for cooperation, and a number of institutes and scientists 
and engineers have expressed interest in joint work. In the pro- 
posed course of action we gave higher priorities for cooperation on 
photovoltaic cells, parabolic troughs and DSG development, solar 
tower and high temperature technology, solar collectors and heat- 
ing and cooling systems. Except perhaps for water heating, the 
economic analysis shows marginal to poor economics for solar en- 
ergy utilization. Depending on fuel costs and additional restrictions 
planned on fuels combustion, the economics may change in some 
cases, for example for solar ponds. (authors). 


23978 (INIS-mf—13967) A computer model for a multistage 
adiabatic methanator. Levy, M. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics); Levitan, R.; Rosin, H.; Rubin, R. 
Weizmann inst. of Science, Rehovoth (Israel). Jan 1991. 14p. 
Sponsored by Ministry of Energy and Infrastructure, Jerusalem (is- 
rael). Contract 90-05 25/90-1-85. Order Number DE94628357. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work is to analyze the performance of a mul- 


tistage catalytic methanator, using a computer model. (authors). 10 
tabs. 


23979 (INIS-mf-13968) Design of a CO2-CH, reformer for a 
100 Kw parabolic dish solar concentrator. Steinfeld, A. (Weiz- 
mann Inst. of Science, Rehovoth (Israel)); Segal, A.; Levy, M. 
Weizmann Inst. of Science, Rehovoth (Israel). Jan 1991. 6p. Spon- 
sored by Ministry of Energy and Infrastructure, Jerusalem (Israel). 





Contract 90-05 25/90-1-85. Order Number DE94628358. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Design of a CO2-CH, reformer. A schematic diagram of the sys- 
tem components is shown. (authors). 1 fig. 
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23980 (DOE/ER/13251-T7) Energy transfer processes in 
solar energy conversion: Progress report, April 1, 1993—March 
31, 1994. Fayer, M.D. Stanford Univ., CA (United States). Dept. of 
Chemistry. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-84ER13251. Order Number 
DE94014332. Source: OSTI; NTIS; GPO Dep. 

Progress was made in experimental and theoretical studies of dy- 
namics of electronic excitation transport and photo-induced electron 
transfer in complex molecular systems. Experiments focused on 
micelles and polymers containing chromophores, while the theory 
used analytical statistical mechanics and Monte Carlo simulations. 


23981 (DOE/ER/13664—7) [Fundamental studies __in 
oxidation-reduction in relation to water photolysis]: Final re- 
port, February 15, 1990—July 31, 1993. Hurst, J.K. Oregon 
Graduate Inst. of Science and Technology, Beaverton, OR (United 
States). [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG06-87ER13664. Order Number 
DE94014598. Source: OSTI; NTIS; GPO Dep. 

Broad objectives are to improve the conceptual view of ways in 
which membranes and interfaces can be used to control chemical 
reactivity. Focus was on three elementary processes central to de- 
veloping membrane-based integrated chemical systems for water 
photolysis or related photoconversion/photostorage processes. It 
was sought to identify the influence of interfaces on charge separa- 
tion/recombination reactions, pathways for transmembrane charge 
separation across hydrocarbon bilayer membranes, and mecha- 
nisms of water oxidation catalyzed by transition metal coordination 
complexes. The supramolecular assemblies studied comprise pri- 
marily small unilamellar vesicles doped with amphiphilic viologens 
(N,N'dialkyl-4,4’-bipyridinium ions) which can function as trans- 
membrane charge relays. 


23982 (KAPL-4778) Feasibility assessment of low tempera- 
ture voltaic energy conversion. Baldasaro, P.F.; Campbell, B.C.; 
Depoy, D.M.; Parrington, J. Knolls Atomic Power Lab., Schenec- 
tady, NY (United States). Apr 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE94015358. Source: OSTI; NTIS; GPO Dep. 

An experimental and theoretical investigation of the feasibility of 
thermo voltaic (TV) power generation in the temperature range 
800°C - 1000°C has been performed. In this concept, voltaic cells 
of Indium-Galium-Arsenide (InGaAs) were employed to convert 
thermal radiation directly into electric power. The advantage of this 
concept over previous thermo photo voltaic concepts (TPV) is the 
reduced materials issues associated with a lower heat source 
temperature, and applicability to a wider range of fossil fuels. A nu- 
merical model was constructed and used to analyze test data, 
demonstrating good agreement and understanding of process 
physics. The key functional parameters were found to be dark cur- 
rent coefficient and spectral efficiency. A conversion efficiency of 
25% was measured at 900°C, with potential for 30% in optimized 
devices. The limiting issue for a practical TV power converter be- 
low 900°C is the required power density, which is a strong function 
of heat source temperature. 


23983 (LBL-35647) Proceedings of the Eighteenth DOE 
Solar Photochemistry Research Conference. Lawrence Berkeley 
Lab., CA (United States). [1994]. 180p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9406158-: 18. solar photochemistry research conference, 
Tahoe City, CA (United States), 5-9 Jun 1994). Order Number 
DE94014926. Source: OSTI; NTIS; GPO Dep. 

This annual conference brings together grantees and contractor- 
sof the DOE Division of Chemical Sciences engaged in 
fundamental research on solar photochemical energy conversion. It 
provides a focus for a wide spectrum of activities which contribute 
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to providing the knowledge base and concepts needed for the cap- 
ture and chemical conversion of solar energy. The research will 
provide the foundations for solar technologies of the future, in 
which light-induced charge separation processes will be applied to 
conversion of light energy to chemical energy, e.g., production of 
alcohols from CO,, H* from water, NH, from atm. No, etc. The ple- 
nary lecture addresses photoconversion by nanocrystalline films of 
oxide semiconductors. The topical sessions feature presentations 
on charge transfer at semiconductor-liquid electrolyte junctions, 
long-range vectorial electron transfer in macromolecular arrays, 
transition metal photophysics, electronic structure and solvent 
effects on electron transfer processes, artifical assemblies for pho- 
tosynthesis, and the photosynthetic bacterial reaction center. This 
volume contains the agenda for the meeting and abstracts of the 
30 formal presentations and 56 posters. 


23984 (NREL/TP-411-6612) Small-angle x-ray scattering 
studies of microvoids in amorphous silicon-based semicon- 
ductors: Annual subcontract report, 1 February 1992-31 
January 1993. Williamson, D.L. (Colorado School of Mines, 
Golden, CO (United States)); Jones, S.J.; Chen, Y. National Re- 
newable Energy Lab., Golden, CO (United States); Colorado 
Schoo! of Mines, Golden, CO (United States). Jun 1994. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94011815. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work to provide now details of the mi- 
crostructure for the size scale from about 1 nm to 30 nm in 
high-quality a-Si:H and related alloys prepared by current state-of- 
the-art deposition methods as well as by now and emerging 
deposition technologies to help determine the role of microvoids 
and other density fluctuations in controlling the opto-electronic 
properties. The objectives are to determine whether the presence 
of microstructure as detected by small-angle X-ray scattering 
(SAXS) (1) limits the photovoltaic (PV) properties of device-quality 
a-Si:H; (2) plays a role in determine the photostability of a-Si:H; 
and (3) is responsible for degradation of the PV properties due to 
alloying with Ge, C, and other constituents. We collaborated with 
several groups that can supply relevant systematic sets of samples 
and the associated opto-electronic data to help address these 
issues. The project also included developing a method to standard- 
ize the procedures, minimize substrate influences, and implement 
improved data reduction and modeling methodology. 


23985 (NREL/TP-411-6624) Continuous roll-to-roll amor- 
phous silicon photovoltaic manutacturing technology: 
Semiannual subcontract report, 1 April 1993-30 September 
1993. Izu, M. (Energy Conversion Devices, Inc., Troy, Mi (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States); Energy Conversion Devices, Inc., Troy, MI (United States). 
Jun 1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94011816. Source: OSTI; NTIS; GPO Dep. 

This report describes work for this reporting period under a 
3-year program to advance Energy Conversion Device’s (ECD) roll- 
to-roll, triple-junction photovoltaic (PV) manufacturing technologies, 
to reduce the module production costs, to increase the stabilized 
module performance, and to expand commercial production capac- 
ity utilizing ECD technology. The specific 3-year goal is to develop 
advanced large-scale manufacturing technology incorporating 
ECD’s earlier research advances with the capability of producing 
modules with stable 11% efficiency at a cost of approximately $1.00 
per peak watt. Major accomplishments during this reporting period 
include (1) the design, construction. amd testomg of a continuous 
roll-to-roll multipurpose amorphous silicon alloy solar cell deposition 
machine that incorporates improvements necessary to obtain 
higher efficiency solar cells; (2) development of a photothermal de- 
flection spectroscopy (PDS) technique for evaluating back-reflector 
systems; (3) the development of an improved textured Ag/ZnO 
back-reflector system demonstrating 25% gain in Jse over previous 
textured Al back-reflector systems; and (4) the design of a serpen- 
tine web continuous roll-to-roll deposition chamber. 


23986 (NREL/TP-—411-6634) PV Cz silicon manufacturing 
technology improvements: Semiannual subcontract report, 1 
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April 1993-30 September 1993. Jester, T. (Siemens Solar Indus- 
tries, Camarillo, CA (United States)). National Renewable Energy 
Lab., Golden, CO (United States); Siemens Solar industries, Ca- 
marillo, CA (United States). Jun 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE94011818. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed under a 3-year contract to 
demonstrate signfficant cost reductions and improvements in man- 
ufacturing technology. The work focused an near-term projects for 
implementation in the Siemens Solar Industries (SSI) Czochralski 
(CZ) manufacturing facility in Camarillo, California, and was 
undertaken to increase the commercial viability and volume of pho- 
tovoltaic manufacturing by evaluating the most significant cost 
categories and then lowering the cost of each Rem through experi- 
mentation, materials refinement, and better industrial engineering. 
During this reporting period, several significant improvements were 
achieved. (1) The crystal-growing operation improved with an in- 
crease in growth capacity. Higher growing throughput was 
demonstrated with larger crucibles, higher polysilicon packing den- 
sity, and higher pull speeds. (2) The operation was completely 
converted to wire-saw wafer processing. The wire saws yield over 
40% more wafers per inch in production. The capacity improve- 
ment generated by wire saws increased overall manufacturing 
volume by more than 40% without additional expenses in cyrstal 
growth. (3) Cell processing improvements focused on better under- 
standing of the contact paste and firing processes. (4) Module 
designs for lower material and labor costs began with the focus on 
a new junction box, larger modules with larger cells, and less 
costly framing technique. CFC usage was completely eliminated in 
the SS! manufacturing facility during this phase of the contract. 


23987 (NREL/TP-—411-6769) Automated solar cell assembly 
team process research: Annual subcontract report, 1 January 
1993-31 December 1993. Nowlan, M.J. (Spire Corp., Bedford, MA 
(United States)); Hogan, S.J.; Darkazalli, G.; Breen, W.F.; Murach, 
J.M.; Sutherland, S.F.; Patterson, J.S. National Renewable Energy 
Lab., Golden, CO (United States); Spire Corp., Bedford, MA 
(United States). Jun 1994. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE94011819. Source: OSTI; NTIS; GPO Dep. 

This report describes work done under the Photovoltaic Manu- 
facturing Technology (PVMaT) project, Phase 3A, which addresses 
problems that are generic to the photovoltaic (PV) industry. Spire’s 
objective during Phase 3A was to use its light soldering technology 
and experience to design and fabricate solar cell tabbing and inter- 
connecting equipment to develop new, high-yield, high-throughput, 
fully automated processes for tabbing and interconnecting thin 
cells. Areas that were addressed include processing rates, process 
control, yield, throughput, material utilization efficiency, and in- 
creased use of automation. Spire teamed with Solec International, 
a PV module manufacturer, and the University of Massachusetts at 
Lowell's Center for Productivity Enhancement (CPE), automation 
specialists, who are lower-tier subcontractors. A number of other 
PV manufacturers, including Siemens Solar, Mobil Solar, Solar 
Web, and Texas instruments, agreed to evaluate the processes de- 
veloped under this program. 


23988 
tion thin EFG octagons: Final subcontract report, 1 April 
1992-31 January 1994. Kalejs, J.P. (Mobil Solar Energy Corp., 
Billerica, MA (United States)). National Renewable Energy Lab.., 
Golden, CO (United States). Jun 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE94011829. Source: OSTI; NTIS; GPO Dep. 
Mobil Solar Energy Corporation manufactures photovoltaic mod- 
ules based on its unique Edge-defined Film-fed Growth (EFG) 
process for producing octagon-shaped hollow polycrystalline silicon 
tubes. The octagons are cut by lasers into 100 mm x 100 mm 
wafers which are suitable for solar cell processing. This process 
avoids slicing, grinding and polishing operations which are wasteful 
of material and are typical of most other wafer production methods. 
EFG wafers are fabricated into solar cells and modules using pro- 
cesses that have been specially developed to allow scaling up to 
high throughput rates. The goals of the Photovoltaic Manufacturing 


(NREL/TP—411-6770) Mobil Solar Energy Corpora- 
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Technology Initiative (PVMaT) program at Mobil Solar were to im- 
prove the EFG manufacturing line through technology advances 
that accelerate cost reduction in production and stimulate market 
growth for its product. The program was structured into three main 
tasks: to decrease silicon utilization by lowering wafer thickness 
from 400 to 200 ym; to enhance laser cutting yields and through- 
put while improving the wafer strength; and to raise crystal growth 
productivity and yield. The technical problems faced and the ad- 
vances made in the Mobil Solar PVMaT program are described. 
The author concludes with a presentation of the results of a de- 
tailed cost model for EFT module production. This model describes 
the accelerated reductions in manufacturing costs which are al- 
ready in place and the future benefits anticipated to result from the 
technical achievements of the PVMaT program. 


23989 (NREL/TP-411-6841) Research on stable, high- 
efficiency, amorphous silicon muitijunction modules: Final 
subcontract report, 1 May 1990-30 June 1993. Arya, R.R. (So- 
larex Corp., Newtown, PA (United States). Thin Film Div.); Bennett, 
M.; Chen, L.; Fieselmann, B.; Li, Y.; Maley, N.; Newton, J.; 
Podiesny, R.; Yang, L. National Renewable Energy Lab., Golden, 
CO (United States); Solarex Corp., Newtown, PA (United States). 
Thin Film Div. Jun 1994. 44p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC36-83CH10093. Order Num- 
ber DE94011826. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed dudng the period 1 July 
1992 through 30 June 1993. Dudng this period, major improve- 
ments were achieved in the stabilized conversion efficiency of 
triple-junction modules. These resulted in the demonstration of 
triple-junction initial conversion efficiency of 11.3% and stabilized 
conversion efficiency of approximately 9%. Significant advances 
were made in the deposition of a-Si:H intrinsic layers that led to 
higher open-circuit voltage and improved _ stability. Thin 
microcrystalline n-layers were developed and scaled up for the re- 
combination junctions in triple-junction modules that resulted in 
higher open-circuit voltage and fill factors. These improvements re- 
sulted in the demonstration of a-Si/a-Si/a-SiGe triple-junction 
modules with initial conversion efficiencies as high as 11.35% and 
“stabilized” efficiencies of about 9%. 


23990 (NREL/TP-411-6857) Silicon-Film™ photovoltaic 
manufacturing technology: Annual subcontract report, 15 
November 1992-15 October 1993. Collins, S.R. (AstroPower, 
Inc., Newark, DE (United States)); Hail, R.B. National Renewable 
Energy Lab., Golden, CO (United States). Jun 1994. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE94011832. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this project is to develop an advanced, low-cost 
manufacturing process for a new utility-scale, flat-plate module. 
The program has three main components: development of a 
Silicon-Film™ (S-F) wafer machine that is capable of manufacturing 
wafers that are 225 cm? in size with a total product cost reduction 
of 70%; development of an advanced solar cell manufacturing pro- 
cess that is capable of turning the wafer into a 14% efficient solar 
cell; and development of an advanced module design based on 
these large area, efficient silicon solar cells with an average power 
of 170 watts for 56 solar cells and 113 watts for 36 solar cells. 
During Phase 2, AstroPower made significant advances in improv- 
ing S-F material quality and device performance. Advances were 
made in developing the prototype machines and processes toward 
reliable manufacturing counterparts. The following key achieve- 
ments in Phase 2 are detailed: demonstration of a truly continuous 
production mode S-F machine; demonstration of a 2.5 watt, 15 cm 
by 15 cm solar cell; and demonstration of a 78 watt module fabri- 
cated from 36, 15 cm by 15 cm S-F solar celis. 


23991 (NREL/TP-413-6633) Module process optimization 
and device efficiency improvement for stable, low-cost, 
large-area, cadmium telluride-based photovoltaic module pro- 
duction: Final subcontract report, 1 July 1990-30 April 1994. 
Albright, S.P. (Gokden Photon, Inc., CO (United States)); Johnson, 
S.X. National Renewable Energy Lab., Golden, CO (United 
States); Golden Photon, Inc., CO (United States). Jun 1994. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC36-83CH10093. Order Number DE94011817. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work performed under a three-phase sub- 
contract. The objectives of the program include (1) achievement of 
active-area efficiencies of greater than 14% on small cells; (2) 
achievement of aperture-area efficiencies of greater than 13% on 
0.09-m* (1 ft?) modules; (3) achievement of aperture-area efficien- 
cies of greater than 12.5% on 0.37-m* (4 ft?) modules; and 
achievement of greater than 20-year module life (based on life 
testing extrapolations) with no greater than 10% efficiency degra- 
dation. The results obtained and described herein include the 
following: (1) efficiencies of 12.7% were achieved on small-area 
devices; (2) 0.09-m* (1 ft®) modules achieved greater than 8% 
aperture-area efficiency, but work for further efficiency improve- 
ment was redirected toward the 0.37-M* (4 if) modules; (3) 
0.37-m* (4 ft?) modules achieved 26.5-W output, which calculates 
to 8.0% aperture-area efficiency; (4) consistent prototype produc- 
tion was focused on and substantially achieved within Phase 2; (5) 
life testing at the National Renewable Energy Laboratory showed 
no inherent stability problems with the CdTe technology, and the 
accuracy of module measurement was satisfactorily resolved; and 
(6) a “cradle-to-cradle” recycling program was begun based upon 
the philosophy that the establishment of such mechanisms will be 
required to ensure maximum recapture and recycling of all manu- 
facturing waste materials and/or modules returned from the field. 
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23992 (ECN-C—93-082) An experimental comparison of the 
characteristics of seven commercial PV-inverters. Van der 
Borg, N.J.C.M.; Veltman, A.T.; Wikdenbeest, E.J. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Mar 1994. 
51p. Contract NOVEM 41.250-009.1; Project ECN 4174.05. Order 
Number DE94776968. Source: OSTI; NTIS; Available from the li- 
brary of the Netherlands Energy Research Foundation (ECN), P.O. 
Box 1, 1755 ZG Petten (Netherlands). 

The study on the title subject has been carried out within the 
framework of the Dutch R&D programme on photovoltaic systems 
(NOZ-PV) and is part of the NOVEM project ‘Inventory and Selec- 
tion of Inverters for Grid Connected PV Systems’. 

In this report the results of the experimental characterisation of 
seven commercially available grid connected photovoltaic inverters 
are presented. The project was split up into four parts: (1) Inven- 
tory of the inverters; (2): Inventory of general applied inverter and 
MPPT working principles. The results of parts 1 and 2 are reported 
elsewhere. The third part of the project, in which the choice of the 
aspects are examined and a maximum of seven inverters are se- 
lected to be compared experimentally, is dealt with in chapter 2 of 
this report. The results of part 4: Experimental comparison of the 
selected inverters, are reported in chapter 3. The experimental pro- 
cedures for this will be reported elsewhere. The experiments have 
been performed using the Solar Cell Array Simulator of ECN. This 
facility has a voltage-current characteristic of a normal solar cell ar- 
ray at selectable insolation values. 34 figs. 4 tabs. 5 refs. 


23993 
nected PV systems. De Haan, S.W.H.; Wildenbeest, E.J.; 
Veltman, A.T. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Apr 1994. 45p. Order Number DE94776971. 
Source: OSTI; NTIS; Available from the library of the Netherlands 
Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands). 

The study on the title subject has been carried out within the 
framework of the Dutch R&D programme on photovoltaic systems 
(NOZ-PV) and is part of the NOVEM project ‘Inventory and Selec- 
tion of Inverters for Grid Connected PV Systems’. 

Attention is paid to the testing of inverters for grid connected 
Photovoltaic (PV) systems as carried out at ECN. A description is 
given of the test facility and the test procedures, as they are cur- 
rently implemented. The test facility is suited to perform electrical 
tests of inverters up to 10 kW. The core of the test facility is a 
computer controlled PV simulator which is able to simulate PV 
generators up to 10 kW. The inverter under test is connected via a 


(ECN-C—93-091) Testing of inverters for grid con- 
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Line Impedance Stabilisation Network to the grid. The major in- 
verter characteristics that can be evaluated with the current system 
comprise: energy efficiency, MPPT efficiency, power quality, emit- 
ted conducted electro magnetic noise (EMC), and acoustic noise. 
The PV simulator is fully programmable and its dynamic behaviour 
is designed to allow for evaluation of Maximum Power Point 
Tracking (MPPT) behaviour. An extensive list is given with recom- 
mendations for additional testing. 13 figs. 4 tabs. 8 refs. 


23994 (ETDE/JP-mf—94780679) Report on photovoltaic 
power generation field test operation.: Photovoltaic power 
generation field test operation in wide area park in Hiroshima 
(park in the standard area). Tada, K. (The Chugoku Electric 
Power Co. Inc., Hiroshima (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). 28 May 
1993. 16p. (in Japanese). Order Number DE94780679. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports on field tests of a photovoltaic power genera- 
tion system installed in a park by NEDO and Chugoku Electric 
Power Company. The photovoltaic power generation system will be 
operated for an extended period of time under practical load to 
collect and analyze various data to be used as useful data for full- 
scale installation and proliferation. At the same time, the system 
installed in a wide-area park used as the main arena for the '12th 
Asian Olympic Games’ will have the system existence and features 
visualized to a great number of people, helping to form the ground- 
work for general proliferation of the system. Solar cells with an 
output of 30 kW have been installed on a slope in the Hiroshima 
wide-area park, and a system to supply power to a wall fountain 
(20 kW) and a fountain (10 kW) in the park has been built. The 
wall fountain and the fountain systems are independent power sup- 
ply systems linked to a utility grid respectively. The solar cell 
arrays are constructed in 18-series 22-parallel connection and 18- 
series 12-parallel connection, respectively. The inverter systems 
use an instant current value control system and V/F value self- 
control and excitation system, respectively. The photovoltaic power 
generation system has been completed in March 1993, and en- 
tered the operation. Data are being collected. 1 tab., 8 figs. 


23995 (ETDE/JP-mf-94780680) Report on _ photovoltaic 
power generation field test operation.: Photovoltaic power 
generation test operation in Ishikawa Prefecture Central Chil- 
dren’s Hall (library and museum in a snowy area). Nakanishi, 
Y. (Ishikawa Prefectural Government Office, Ishikawa (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). 28 May 1993. 13p. (in Japanese). Order Number 
DE94780680. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

In order to help promoting installation of photovoltaic power gen- 
eration systems, NEDO and Ishikawa Prefectural Government have 
installed solar cells on the roof of Ishikawa Prefectural Central Chil- 
dren's Hall and a photovoltaic power generation system that is 
equipped with a grid linking device to utilize the photovoltaic gener- 
ated power for entire loads in the Hall. Various data on the 
photovoltaic power generation have been collected to help forming 
a groundwork for general installation and proliferation through in- 
stalling and operating the power generation system. The system 
has an output of 20 kW, and is linked with the commercial grid. 
The array configuration consists of 18-series 22-parallel connected 
cells installed at an angle of 15 degrees in an azimuth of south- 
south-east to north-north-west. The inverter system uses voltage 
type current control, the switching system uses an instantaneously 
following sinusoidal wave PWM, and the control system is of maxi- 
mum power following control. The system has entered an operation 
in March 1993, with data being collected. The system not only 
collects verification operation data of the photovoltaic power gener- 
ation, but also exhibits publicity effect because it is installed at the 
Saikawa green park, a place of walk and recreation for the citizens 
located in the central part of the city of Kanazawa, where a large 
number of citizens visit. 1 tab., 6 figs. 


23996 (ETDE/JP-mf-94780681) Report on photovoltaic- 
power-generation field test operation.: Field tests on 
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photovoltaic power generation system installed on a roof of a 
railway station (railway station in a standard area). Sumida, S. 
(East Japan Railway Co., Tokyo (Japan)). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). 28 May 
1993. lip. (In Japanese). Order Number DE94780681. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports on a photovoltaic power generation system in- 
stalled on a railway station house built by NEDO and JR East 
Japan. This system is a model photovoltaic power generation sys- 
tem with an output of 30 kW installing solar cells on the roofs of 
the platforms of the Tohoku-Joetsu Shinkansen line in Tokyo Sta- 
tion to utilize the power on the line linked to the low-voltage power 
distribution system for the platform electric facilities. The array con- 
figuration consists >f 12-series 48-parallel cell connection, being 
installed at an angle of 10 degrees in an azimuth of 72 degrees to- 
ward east from due south. The inverter uses a self-excited voltage 
type current contro! system, and the switching uses a sinusoidal 
wave PWM control system. The power control system uses maxi- 
mum power following control. There are problems particular to the 
railway facilities in installing solar cells such as the influence of 
electric train currents. Details of rack structure have been so deter- 
mined that the solar cell installation would be compatible with the 
railway environments. Configurations and functions have been dis- 
tinguished clearly in the grid linking system given full protection 
coordination with the power system used for in-house electric work- 
pieces. Tokyo Station has daily average number of passengers 
getting on and off the trains reaching 400,000 people or more, 
hence having a great deal of publicity effect. The system has en- 
tered the operation in March 1993. 5 figs. 


23997 (ETDE/JP-mf-94780682) Report on a photovoltaic 
power generation field test project.: Field test project in the 
good solar radiation area (rest home). Tagawa, R. (international 
Center for Environmental Technology Transfer, Mie (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). 28 May 1993. 46p. (In Japanese). Order Number 
DE94780682. Source: OSTI!; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
The paper reports photovoltaic power generation system in- 
stalled at the rest home by NEDO and International Center for 
Environmental Technology Transfer (ICETT). Output of the photo- 
voltaic power generation system is 10 kW. The solar cell consists 
of monocrystal silicon cells, and the array consists of 216 modules 
and the installation angle is 15°. The inverter used is for a system 
interconnection photovoltaic power generation use. The knowhow 
for planning through operation of the system will be a guideline to 
introduce the photovoltaic power generation system to the rest 
home in the good solar radiation area. The system, which com- 
pleted construction in April, 1992, has continued smooth operation 
and data collection. Moreover, after starting operation, the system 
greatly contributes to actually training trainees from overseas being 
accepted by the center. It also has a great education effect, an- 


swering a lot of inquiries and receiving visitors from Japan and 
overseas. 1 tab., 10 figs. 


23998 (ETDE/JP-mf-94780683) Report on a photovoltaic 
power generation field test project.: Sewerage/night soil treat- 
ment plant in the good solar radiation area. Kawai, S. 
(Shizuoka Prefecture Industrial Environment Research Center, 
Shizuoka (Japan)). New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). 28 May 1993. 30p. (In 
Japanese). Order Number DE94780683. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

The paper reports a field test on the photovoltaic power genera- 
tion system installed at a sewerage/night soil treatment plant in the 
good solar radiation area by NEDO and Shizuoka Pref. Industrial 
Environment Research Center. Basic design is established for the 
interconnected power system for the photovoltaic power system, 
and detailed studies are made on solar cells, inverter, relay, etc. 
Field tests include installation of devices and equipment on the 
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toproof of the laboratory, construction of a photovoltaic power gen- 
eration model with a 10 kW output, photovoltaic power generation 
tests including a system interconnection test, demonstration of 
adaptability and stability of the system, and collection of opera- 
tional data. The solar cell is 10 serial and 18 parallel in array 
structure, and installed at 20° in angle, and direct south in 
azimuth. The inverter is a current instantaneous value control sep- 
arate excitation system and a frequency 16 kHz switching. Current 
control is a maximum power follow-up control. After starting opera- 
tion, with increasing inquiries on objectives of the introduction, 
prices and technical matters and visitors not only from Shizuoka 
Pref., but from all over Japan, an educational effect of the new en- 
ergy power generation is extremely increasing. 1 tab., 22 figs. 


23999 (ETDE/JP-mf-94780684) Report on a photovoltaic 
power generation field test project.: Field test project in a 
standard area (museum). Kumagai, N. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). 28 May 
1993. 25p. (in Japanese). Order Number DE94780684. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

For the purpose of studying utilization of the photovoltaic power 
generation in the museum in a standard area of the city, solar 
cells, the machinery and others are fabricated for 20 kW solar cell 
modules to be installed on the toproof of the UNEP International 
Environment Technical Center Osaka building. Solar cell modules 
are comprised of 10 kW polycrystal silicon modules (51 W x 198 
units) and monocrystal silicon modules (70 W x 144 units). Two 
inverters for 10 kW are fabricated for polycrystal and monocrystal 
silicon modules. Supplementary equipment such as array support- 
ers and joint boxes are fabricated. Installation of the main body will 
be completed in June 1993. The modules are so designed and 
fabricated that they can match shapes of the slope roof and the flat 
roof of the building top. The knowhow on planning/design obtained 
in this joint research project with NEDO will be a guideline for de- 
signing the photovoltaic power generation system for musiums and 
new buildings in the standard area. Operational data are expected 
to be collected in fall 1993. 16 figs., 1 tab. 


24000 (ETDE/JP-mf-94780685) Report on a photovoltaic 
power generation field test project.: Governmental lodg- 
ing/rest home in snowy areas. Matsuda, M. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
28 May 1993. 18p. (In Japanese). Order Number DE94780685. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

For the purpose of demonstrating economical efficiency, and 
adaptability and reliability under actual conditions, and of promoting 
introduction/wide spread of the system, a photovoltaic power gen- 
eration model system was introduced to Miharashi Park in 
Nakagawa-cho, Hokkaido, for the governmental lodging/rest home 
in the snowy area. The solar cell is 30 kW in capacity, -40 to 
+90°C in operating temperature and 594 in module number. The 
system is 245 kW in overall loss carrying capacity and of a system 
interconnection method. The solar cell is 18 serial 33 parallel in 
array structure, and installed at 60° in angle and 0 and 15° in az- 
imuth. Besides, equipment required such as inverter is installed. 
Construction of the system was completed in March 1993. The in- 
creased understanding of the system by community people and 
interest in the system from outside Hokkaido played a role in de- 
veloping consciousness of its wide spread. The knowhow on 
planning/design through construction/operation obtained in this joint 
research project with NEDO will be a guideline for introducing the 
photovoltaic power generation system to the governmental lodging/ 
rest home in the snowy area. Hereafter, operational data are con- 
tinued to be collected, and demonstrative information/knowledge 
are more acquired through system interconnection with a health 
center now under construction. 7 figs., 1 tab. 


24001 (ETDE/JP-mf-94780686) Report on a photovoltaic 
power generation field test project.: Park in a snowy area. Ya- 
mase, H. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). 28 May 1993. 14p. (In Japanese). Or- 
der Number DE94780686. Source: OSTI; NTIS; Available from 





New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, 
Tokyo, Japan. 

For the purpose of demonstrating economical efficiency, and 
adaptability and reliability under actual conditions, and of promoting 
introduction/wide spread of the system, a photovoltaic power 
generation model system was installed at Mawaki remains in Noto- 
machi, Ishikawa Pref. The solar cell is 20 kW in capacity, -40 to 
+90°C in operating temperature and 432 in module number. The 
system is 105 kW in overall load carrying capacity and of a system 
interconnection method. The solar cell is 18 serial 24 parallel in ar- 
ray structure, and installed at 50° in angle and south in azimuth. 
Besides, equipment required such as inverter is installed. The sys- 
tem was completed in March, 1993 and started its operation with 
the interconnected power system. The knowhow on pianning/ 
design through construction/operation obtained in this joint re- 
search project with NEDO will be a guideline for introducing the 
photovoltaic power generation system to parks in the snowy area. 
Moreover, educational activities enhance interest in and under- 
standing of the system by residential people. Hereafter, 
information/knowledge will be more acquired through system inter- 
connection and demonstrative operation. 6 figs., 1 tab. 


24002 (ETDE/JP-mf-94780687) Report On a photovoltaic 
power generation field test project.: Elementary/junior 
high/senior high school in cold districts. Fukushima, J. (Ku- 
mamoto Prefectural Government Office, Kumamoto (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). 28 May 1993. 17p. (in Japanese). Order Number 
DE94780687. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
For the purpose of demonstrating economical efficiency, and 
adaptability and reliability under actual conditions, and of promoting 
introduction/wide spread of the system, a photovoltaic power gen- 
eration model system was installed at Oguni Gakuen and Oguni 
School for handicapped children in Oguni-machi, Kumamoto Pref. 
as school facilities which are heavy in day load. The solar cell is 
20 kW in capacity, -40 to +60°C in operating temperature and 396 
in module number. The system is 113 kVA in overall load carrying 
capacity and of a system interconnection method. The solar cell is 
18 serial 22 parallel in array structure, and installed at 30° in angle 
and south in azimuth. Besides, equipment required such as in- 
verter is installed. The system was completed in March 1993 and 
started its operation. The knowhow on planning/design through 
constructior/operation obtained in this joint research project with 
NEDO will be a guideline for introducing the photovoltaic power 
generation system to elementary/junior high/senior high schools in 
cold districts. Hereafter, data are collected through continued oper- 
ation, and informatior/knowledge are more acquired. 7 figs., 1 tab. 


24003 (ETDE/JP-mf-94780688) Report On a photovoltaic 
power generation field test project.: Field test project in gov- 
ernmental lodging ‘Amakusa-so’ (governmental lodging in 
strong wind salt damage areas). Mori, Y. New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). 28 May 
1993. 16p. (in Japanese). Order Number DE94780688. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

To study a feasibility of commercializing the photovoltaic power 
generation system, a photovoltaic power generation system is in- 
troduced to a governmental lodging ‘Amakusa so’ in Amakusa-cho, 
Kumamoto Pref. The solar cell is 20 kW in capacity, -40 to +80°C 
in operating temperature and 396 in module number. The system 
is 20 kW in overall load carrying capacity and a high voltage inter- 
connected power system. The solar cell is 18 serial 22 parallel in 
array structure, and installed at 30° in angle and south in azimuth. 
Besides, equipment required such as inverter is installed. The sys- 
tem was completed in March 1993 and started a demonstrative 
operation. The knowhow on planning/design through construction/ 
operation obtained in this joint project with NEDO will be a guide- 
line for introducing the photovoltaic power generation system to the 
governmental lodging in the strong wind salt damage area. As a 
base for environmental preservation and natural energy utilization, 
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‘Amakusa-so’ can be expected to activate the local area for a re- 
sort Amakusa, supported by a community educational effect, and 
economical effects such as petroleum substitution and sale of sur- 
plus power. 5 figs., 1 tab. 


24004 (ETDE/JP-mf—-94780689) Report On photovoltaic 
power generation field test operation.: Field test operation at 
Hyogo Prefectural Awaji Agriculturral Center. Kaihara, T. 
(Hyogo Prefectural Government Office, Kobe (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). 28 May 1993. 9p. (in Japanese). Order Number 
DE94780689. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective to demonstrate the economy of photovoltaic 
power generation, and its applicability and reliability under practical 
conditions, and promote its introduction and proliferation, a photo- 
voltaic power generation system has been installed at a test flower 
field on a trial basis in the agricultural zone in Hyogo Prefectural 
Awaji Agricultural Center. The solar cell has a capacity of 25 kW, 
with its DC power converted into 200V AC by an inverter to be 
used as power for greenhouses in the Center. Shortage in power 
is supplied from the general high-voltage distribution line. The ex- 
cess power is flown back and sold. The polycrystalline silicon 
module has a conversion rate of 10% or higher, and are installed 
at an inclination of 30 degrees, facing south. Installed also are the 
protective functions to disconnect a line from the circuit when an 
anomaly occurs in the inverter, and a high-voltage system connec- 
tion protecting equipment. The system has inaugurated the 
operation smoothly since the completion in March 1993, and has 
been collecting data since then. The know-hows acquired from 
planning and designing to construction and operation of the system 
under the joint research project with NEDO would give a guidance 
to introduction of the photovoltaic power generation system in pub- 
lic research institutes and industrial technology centers in areas 
prone to high winds and salt damages. 3 figs., 1 tab. 
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24005 (SAND—94-1339C) The Utility-Scale Joint-Venture 
Program. Gallup, D.R.; Mancini, T.R. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940812-7: 29. intersociety energy conversion engineering 
conference, Monterey, CA (United States), 7-12 Aug 1994). Order 
Number DE94013447. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy’s Utility-Scale Joint-Venture (USJV) 
Program was developed to help industry commercialize dish/engine 
electric systems. Sandia National Laboratories developed this pro- 
gram and has placed two contracts, one with Science Applications 
International Corporation’s Energy Projects Division and one with 
the Cummins Power Generation Company. in this paper we 
present the designs for the two dish/Stirling systems that are being 
developed through the USJV Program. 


24006 (SAND-94-1340C) A solarized Brayton engine based 
on turbo-charger technology and the DLR receiver. Gallup, 
D.R. (Sandia National Labs., Albuquerque, NM (United States)); 
Kesseli, J.B. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940812— 
8: 29. intersociety energy conversion engineering conference, 
Monterey, CA (United States), 7-12 Aug 1994). Order Number 
DE94013448. Source: OSTI; NTIS; GPO Dep. 

Northern Research and Engineering Corp. (NREC) is currently 
under contract to Sandia National Laboratories to solarize a 30 
kWe Brayton engine that is based on turbo-charger technology. 
This program is also supported by the German Aerospace Re- 
search Establishment (DLR), which is supplying the solar receiver 
through an agreement with the International Energy Agency/ 
SolarPACES. The engine is a low pressure, highly recuperated 
engine. The turbo-machinery is built up from commercial turbo- 
chargers, which ensures low cost and high reliability. A combustor 
will be included in the system to allow for full power production 
during cloud transients. Current estimates are that the engine/ 
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alternator thermal-to-electric efficiency will be 30+%. The solar re- 
ceiver to be supplied by DLR will be an advanced version of their 
VOBREC volumetric receiver. This receiver has a parabolic quartz 
window and ceramic foam absorber. The estimated efficiency of 
the receiver is 90+%. Sandia has developed an economic model to 
estimate the levelized energy cost (LEC) of energy produced by 
dish/engine systems. The model includes both the operating 
characteristics of the dishes and engines as well as a detailed eco- 
nomic model. The results of the analysis indicate that the dish/ 
Brayton systems compare favorably with dish/Stirling systems. 


24007 (SAND-94-1352C) The DOE Solar Thermal Electric 
Program. Mancini, T.R. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940812-2: 29. intersociety energy conversion engineering 
conference, Monterey, CA (United States), 7-12 Aug 1994). Order 
Number DE94012726. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy’s Solar Thermal Electric Program is 
managed by the Solar thermal and biomass Power division which 
is part of the Office of utility Technologies. The focus of the Pro- 
gram is to commercialize solar electric technologies. In this regard, 
three major projects are currently being pursued in trough, central 
receiver, and dish/Stirling electric power generation. This paper de- 
scribes these three projects and the activities at the National 
laboratories that support them. 


24008 (SAND-94-1532C) NaK pool-boiler bench-scale re- 
ceiver durability test: Test results and materials analysis. 
Andraka, C.E.; Goods, S.H.; Bradshaw, R.W.; Moreno, J.B.; Moss, 
T.A.; Jones, S.A. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940812- 
9: 29. intersociety energy conversion engineering conference, 
Monterey, CA (United States), 7-12 Aug 1994). Order Number 
DE94013781. Source: OSTI; NTIS; GPO Dep. 

Pool-boiler reflux receivers have been considered as an alterna- 
tive to heat pipes for the input of concentrated solar energy to 
Stirling-cycle engines in dish-Stirling electric generation systems. 
Pool boilers offer simplicity in design and fabrication. The operation 
of a full-scale pool-boiler receiver has been demonstrated for short 
periods of time. However, to generate cost-effective electricity, the 
receiver must operate Without significant maintenance for the en- 
tire system life, as much as 20 to 30 years. Long-term liquid-metal 
boiling stability and materials compatibility with refluxing NaK-78 is 
not known and must be determined for the pool boiler receiver. No 
boiling system has been demonstrated for a significant duration 
with the current porous boiling enhancement surface and materials. 
Therefore, it is necessary to simulate the full-scale pool boiler de- 
sign as much as possible, including flux levels, materials, and 
operating cycles. On-sun testing is impractical because of the lim- 
ited test time available. A test vessel was constructed with a 
porous boiling enhancement surface. The boiling surface consisted 
of a brazed stainless steel powder with about 50% porosity. The 
vessel was heated with a quartz lamp array providing about go W/ 
CM2 peak incident thermal flux. The vessel was charged with Nak- 
78. This allows the elimination of costly electric preheating, both on 
this test and on fullscale receivers. The vessel was fabricated from 
Haynes 230 alloy. The vessel operated at 750°C around the clock, 
with a 1/2-hour shutdown cycle to ambient every 8 hours. The test 
completed 7500 hours of lamp-on operation time, and over 1000 
startups from ambient. The test was terminated when a small leak 
in an Inconel 600 thermowell was detected. The test design and 
data are presented here. Metallurgical analysis of virgin and tested 
materials has begun, and initial results are also presented. 
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24009 (DTH-LV—94-12) Small commercial solar heaters for 
domestic water heating - performance testing and effect mea- 
surements: Summary of measurement and simulation results. 
Ellehauge, K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
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Lab. for Varmeisolering. Mar 1994. 8p. (In Danish). Contract ENS- 
51181-91.0056. Order Number DE94777357. Source: OSTI; NTIS. 

The purpose of this project is to test under standardized condi- 
tions the performance and effect of small solar water heaters of 
several commercial brands available on the Danish market. This 
publication summarizes experimental and simulation results pre- 
sented earlier in 10 partial reports. (EG) (11 refs.) 


24010 (NEI-DK-1522) Corrosion in solar heating systems: 
Final report. Katic, |. (and others). Dansk Teknologisk Inst., Taas- 
trup (Denmark). Proevestationen for Solenergi. Feb 1994. 7 1p. 
(In Danish). Contract ENS-51181-92.0024. Order Number 
DE94777405. Source: OSTI; NTIS. 

The solar heating systems have been comprehensively improved 
during the recent 10 years, and their service life does not generally 
differ from that of the other heating systems. However corrosion 
due to the degradation of heat transporting media, oxygen diffusion 
through the walls of plastic tubes and oxidation of heating elements 
in hot-water containers can result in an economic drawback for so- 
lar heating. This report summarizes results of the project, supported 
by Energy Agency, on corrosion in the solar heating systems. The 
A,B and C annexes give detailed experimental results. (EG) 


24011 (NEI-DK-—1522, [pp. 11]) Importance of oxygen diffu- 
sion for corrosion in solar heating systems. Buhl, L. (DTI, 
Proevestationene for Solenergi (Denmark)). Dansk Teknologisk 
Inst., Taastrup (Denmark). Proevestationen for Solenergi. Feb 
1994. (In Danish). Contract ENS-51181-92.0024. In Corrosion in 
solar heating systems: Final report. 71p. Order Number 
DE94777405. Source: OSTI; NTIS. 

This report summarizes experience connected with oxygen diffu- 
sion through plastic tubing and corrosion rate of the metallic 
components in a solar heating system, where tubing consists of 
polypropylene tubes without diffusion blocking. (EG) 


24012 (NEI-DK-1522, [pp. 24]) Corrosion of the electric 
heating units in a solar heating system. Dansk Teknologisk Inst., 
Taastrup (Denmark). Proevestationen for Solenergi; FORCE Insts., 
Copenhagen (Denmark). Feb 1994. (in Danish). Contract ENS- 
51181-92.0024. In Corrosion in solar heating systems: Final report. 
71p. Order Number DE94777405. Source: OSTI; NTIS. 

This report discusses the results of a survey into conditions lead- 
ing to corrosion of electrical heat elements in solar heat systems. 
The primary purpose of this survey has been to give producers 
and purchasers of electrical heat elements an insight into factors 
important for the corrosion resistance of these when used in solar 
heat systems. Firstly, this report contains a description of the com- 
mon deterioration mechanisms for electrical heat elements in 
domestic water systems. Next a number of experiences of produc- 
ers and purchasers of electrical heat elements for solar heating 
systems are reported and then conclusions are given from several 
damage investigations of defective electrical heat elements taken 
from solar cell systems. Finally, based on the experiences ob- 
tained, recommendations are given concerning material quality and 
production conditions to the buyer of electrical heat elements for 
hot water containers in general, and particularly for solar heating 
systems. The recommendations are conservative since they are 
gassed on the producers current selection and quality, and there- 
fore there is no doubt that it will be possible to produce corrosion 
resistant electrical heat elements from a cheaper material, and per- 
haps also with cheaper production conditions, than currently 
employed. With the purpose of aiding this development, a test pro- 
cedure is given in order to ensure that new types of stainless steel 
electrical heat elements possess the necessary corrosion resis- 
tance before they begin to be manufactured. (EG) 


24013 (NEI-DK-1522, [pp. 14]) Corrosion in soler heating 
system with glycol used as the circulating heat transfer fluid. 
Katic, |. (DTI, Proevestationen for Solenergi (Denmark)). Dansk 
Teknologisk Inst., Taastrup (Denmark). Proevestationen for Solen- 
ergi. Feb 1994. (In Danish). Contract ENS-51181-92.0024. In 
Corrosion in solar heating systems: Final report. 71p. Order Num- 
ber DE94777405. Source: OSTI; NTIS. 

Corrosion in glycol circuits in solar heating systems has been in- 
vestigated. Degradation of glycols was found to be of minor 





importance for corrosive effects. Quality of glycols should be con- 
trolled frequently. Acceptable materials for the glycol circuit are: 
copper, copper alloys, stainless steels, nickel alloys. Unacceptable 
ones are: aluminium and its alloys, galvanized steel, unalloyed 


steel. Freezing point and pH-value of glycols should be controlled 
annually. (EG) 


24014 (NEI-NO—410) Norwegian Petroleum Directorate: 
Annual report 1993. Oljedirektoratet, Stavanger (Norway). Mar 
1994. 165p. (in Norwegian). Order Number DE94777302. Source: 
OSTI; NTIS. 

The annual report of the Norwegian Petroleum Directorate deals 
with the exploration and development of oil and gas fields on the 
Norwegian shelf. The main topics cover as follow: Resource man- 
agement on the Norwegian shelf; safety and working environment 
in the petroleum activity; environmental measures in the petroleum 
activity; special clarifications and projects; international cooperation 
; Statistics and surveys. 45 figs., 21 tabs. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 23985 


24015 (DTH-LV-93-29) Improvement of solar collectors 
durability by means of ventilation rate optimization. Holck, O. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Dec 1993. 72p. (In Danish). Contract ENS-51181- 
92.0019. Order Number DE94777358. Source: OSTI; NTIS. 

A mathematical model, describing ventilation conditions in solar 
collectors, has been based on indoor measurements of air- 
exchange in a solar collector. The model was then introduced into 
a computer program which combines heat- and humidity balance in 
order to determine the amount of condensate in a solar collector 
for given weather conditions. The model is compared to outdoor 
experimental results. A definition of a 'tightness number ' charac- 
teristic for a solar collector is given. It can be optimized to limit the 
condensate to the lowest annual value. (EG) (14 refs.) 


24016 (DTH-LV-94-05) Securing and coating of cover 
plates in solar collectors: Temperature requirements to joints 
and improvement of cover plates. Svendsen, S.; Tursoe-Finnich, 
K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Mar 1994. 26p. (In Danish). Contract ENS-51181- 
92.0052. Order Number DE94777359. Source: OSTI; NTIS. 

This report has 2 purposes: to investigate temperature require- 
ments to sealing materials in solar collector cover joints and to 
improve cover plate materials like for instance coatings, joints, 
edge-lists etc. Based on 8 year testing results the tested solar col- 
lectors are divided into groups depending on their coating type. 
improvements are proposed. Temperature requirements to sealing 
materials, operating in usual conditions as well as under extreme 
heat- and frost, are presented, on the basis of efficiency measure- 
ments and bibliographic references. (EG) 


24017 (NEI-DK-1562) Securing and coating of cover plates 
related to solar collector components. Buhi, L. Dansk Teknolo- 
gisk Inst., Taastrup (Denmark). Proevestationen for Solenergi. Oct 
1993. 24p. (In Danish). Contract ENS-51181-92.0052. Order Num- 
ber DE94777360. Source: OSTI; NTIS. 

Methods and materials to be used for securing and coating 
cover plates in connection with solar collector components are de- 
scribed in detail. Special attention is given to construction and 
sealing. (AB) 


15 GEOTHERMAL ENERGY 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 23441, 26201, 27156 


24018 (SAND-94-1147C) Slimhole drilling for geothermal 
exploration. Finger, J.T. (Sandia National Labs., Albuquerque, NM 
(United States). Geothermal Research Dept.). Sandia National 
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Labs., Albuquerque, NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0O4- 
94AL85000. (CONF-9404102-5: 12. geothermal program review: 
geothermal’s role in global climate change - impacts on the Cli- 
mate Change Action Plan, San Francisco, CA (United States), 
25-28 Apr 1994). Order Number DE94014664. Source: OSTI; 
NTIS; GPO Dep. 

Sandia National Laboratories manages the US Department of 
Energy program for slimhole drilling. The principal objective of this 
program is to expand proven geothermal reserves through in- 
creased exploration, made possible by lower-cost slimhole drilling. 
For this to be a valid exploration method, however, it is necessary 
to demonstrate that slimholes yield enough data to evaluate a 
geothermal reservoir, and that is the focus of Sandia’s current re- 
search. Sandia negotiated an agreement with Far West Capital, 
which operates the Steamboat Hills geothermal field, to drill and 
test an exploratory slimhole on their lease. The principal objectives 
for the slimhole were development of slimhole testing methods, 
comparison of slimhole data with that from adjacent production-size 
wells, and definition of possible higher-temperature production 
zones lying deeper than the existing wells. 


1506 Environmental Aspects 


24019 (DOE/OR/22089-3B) Potential effects of the Hawali 
geothermal project on ground-water resources on the Island 
of Hawaii. Sorey, M.L.; Colvard, E.M. Geological Survey, Denver, 
CO (United States). 1994. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract Al05-930R22089. 
(USGS-WRI94-4028). Order Number DE94014680. Source: 
OSTI; NTIS; GPO Dep. 

Water Resources Investigations Report 94-4028. 

This report provides data and information on the quantity and 
quality of ground-water resources in and adjacent to proposed 
geothermal development areas on the Island of Hawaii Geothermal 
project for the development of as much as 590 MW of electric 
power from the geothermal system in the East Rift Zone of Kilauea 
Volcano. Data presented for about 31 wells and 8 springs describe 
the chemical, thermal, and hydraulic properties of the ground-water 
system in and adjacent to the East Rift Zone. On the basis of this 
information, potential effects of this geothermal development on 
drawdown of ground-water levels and contamination of ground- 
water resources are discussed. Significant differences in 
ground-water levels and in the salinity and temperature of ground 
water within the study area appear to be related to mixing of wa- 
ters from different sources and varying degrees of ground-water 
impoundment by volcanic dikes. Near Pahoa and to the east, the 
ground-water system within the rift is highly transmissive and 
receives abundant recharge from precipitation; therefore, the rela- 
tively modest requirements for fresh water to support geothermal 
development in that part of the east rift zone would result in mini- 
mal effects on ground-water levels in and adjacent to the rift. To the 
southwest of Pahoa, dike impoundment reduces the transmissivity 
of the ground-water system to such an extent that wells might not 
be capable of supplying fresh water at rates sufficient to support 
geothermal operations. Water wouki have to be transported to 
such developments from supply systems located outside the rift or 
farther downrift. Contaminant migration resulting from well acci- 
dents could be rapid because of relatively high ground-water 
velocities in parts of the region. Hydrologic monitoring of observa- 
tion wells needs to be continued throughout development of 
geothermal resources for the Hawaii Geothermal Project to enable 
the early detection of leakage and migration of geothermal fluids. 


1509 Geothermal Engineering 


24020 (ETDE/JP-mf-94780690) Survey of the 1991 geother- 
mal exploration promotion.: Report on development of a 
geothermal reservoir evaluation method. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1993. 358p. (in Japanese). Order Number DE94780690. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
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The paper reports development of a geothermal reservoir evalu- 
ation method. This method includes development of a simulator, a 
model field survey and simulation. Simulators to be developed are 
a geothermal reservoir simulator (SING) and a geothermal well 
two-phase flow simulator (WENG). The following are conducted for 
SING-lll: improvement/problem analysis of the simulator, exercise 
analysis of the tracer analytical function, arrangement of the 
graphic output feature. As to WENG, simulator development is 
made based on a modeling of the fluid including NaCl. A model 
field survey based on the development of this method is made. In 
the Mori area, made is a geothermal reservoir concept model 
which well reproduces the natural condition. From the simulation 
conducted using this model, it is confirmed that the pressure his- 
tory is well reproduced. In the Oguni area, a geothermal reservoir 
concept model is also made and used for simulation. The simula- 
tion confirms that the natural condition is well reproduced and that 
the obtained pressure interference data agree with the measured 
data. 29 refs., 156 figs., 43 tabs. 


1520 Geothermal Data and Theory 


24021 (CONF-940120—-5) Salt effects on stable isotope par- 
titioning and their geochemical implications for geothermal 
brines. Horita, J.; Cole, D.R.; Wesolowski, D.J. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 19. workshop on geothermal reservoir engineering; Stanford, 
CA (United States); 18-20 Jan 1994. Order Number DE94012341. 
Source: OSTI; NTIS; GPO Dep 

It has long been recognized that dissolved salts in water can 
change oxygen and hydrogen isotope partitioning between water 
and other phases (i.e., vapor, minerals) due to the hydration of 
ions upon the dissolution of salts in water. However, their effects 
have not been well determined at elevated temperatures. We are 
currently conducting a series of hydrothermal experiments of the 
system brine-vapor or minerals to 350°C, in order to determine 
precisely the effects of dissolved salts abundant in brines on iso- 
tope partitioning at temperatures encountered in geothermal 
systems. The so-called “isotope salt effect” has important implica- 
tions for the interpretation and modeling of isotopic data of brines 
and rocks obtained from geothermal fields. We will show how to 
use our new results of isotopic partitioning to help better evaluate 
energy resources of many geothermal fields. 


1540 Waste Management 


24022 (BNL-60368) Applications of biochemical processes 
in geothermal and other industries. Premuzic, E.T.; Lin, M.S.; 
Jin, J.Z. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9404102-4: 12. 
geothermal program review: geothermal’s role in global climate 
change - impacts on the Climate Change Action Plan, San Fran- 
cisco, CA (United States), 25-28 Apr 1994). Order Number 
DE94013530. Source: OSTI; NTIS; GPO Dep. 

Laboratory studies aimed at the development of economically 
and technically feasible, and environmentally acceptable technol- 
ogy for the disposal of geothermal sludges and wastes have led to 
the development of biochemical processes which meet the above 
conditions. A pilot-scale plant has been constructed and used to 
identify process variables and optimize processing conditions. The 
total process is flexible and can be used in several modes of oper- 
ation which include (1) solubilization and removal of many metals, 
including radionuclides, from brines and sludges; (2) selective re- 
moval of a few metals; (3) concentration of metals; (4) recovery of 
metals; and (5) recovery of salts. The end product is a silica-type 
material which meets regulatory requirements, while the aqueous 
phase meets drinking water standards and can be reinjected and/ 
or used for irrigation. Preliminary engineering studies of the metal 
and salt recovery technologies have indicated that significant cost 
benefits could be obtained by means of combined processing. Re- 
cent accomplishments in the development of new biochemical 
technologies will be discussed in this paper. 
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1704 Economic, Industrial, and Business Aspects 


24023 (NEI-DK-1490) The economy of privately owned 
windmills. Energistyrelsen, Copenhagen (Denmark). Jan 1994. 
54p. (In Danish). Order Number DE94777369. Source: OSTI; 
NTIS; INIS. 

The Danish government ordered that an investigation of the 
economy of privately owned windmills be undertaken from 1991. 
Updating is a part of the follow-up of Danish energy policy 
designated "Energi 2000” (Energy 2000). The report contains de- 
scriptions of the calculation methods used and related conditions, 
data on individual privately owned windmills, a summary of the 
most important tax and duty regulations, details of conditions for 
private windmill owners, a sensitivity analysis and an analysis of 
the development of the economy of privately owned windmills since 
1991. It is concluded that, based on the current values named in 
the 1991 report, there is a drop in the case of cooperatively owned 
windmills of ca. 235,000 DKr and a rise in current value in the 
case of one-man owned windmills of 270,000 Dkr. It is concluded 
that the changed conditions of the economy since 1991 has re- 
sulted in a poorer economy in relation to cooperatively owned 
windmills and an improvement in single-ownership windmills so 
that the current value in the latter is now positive. (AB) 


1706 Wind Energy Engineering 


24024 (ECN-C—93-053) Contribution to the development of 
the European wind-diesel engineering design tools: Dynamic 
modelling and validation. Pierik, J.T.G. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Dec 1993. 60p. 
Project EC JOUR-0078-C(SMA); Project ECN 4151. Order Number 
DE94776972. Source: OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation (ECN), P.O. Box 1, 
1755 ZG Petten (Netherlands). 

In wind-diesel systems mechanical components (wind turbine 
blades, drive train, diesel engine) and electrical components (gen- 
erators, loads, power electronic converters) determine the dynamic 
behaviour. In order to design and evaluate wind-diesel systems, 
simulation models are needed for these components, as well as a 
computer program to integrate these models. As part of the Joule 
project Engineering Design Tools for Wind-Diesel Systems a new 
dynamic modular computer program was developed (JODYMOD). 
in this report the part of the electrical modelling used in JODYMOD 
is described. For the electrical machines reduced order models 
have been used, other electrical components (loads, capacitors) 
are described by steady state relations. The applicability of re- 
duced order models is validated by measurements and comparison 
to a full order model (AWIDIMOD). The results show that both 
models give an accurate prediction of the voltage transients for fre- 
quencies up to 100 Hz. For the design of controllers this frequency 
bandwidth is sufficient. 21 figs. 9 tabs. 4 appendices. 23 refs. 


24025 (ECN-C-—93-102) Characteristic calculations in the 
scope of the PHATAS-2 transfer from ECN to CRES. Linden- 
burg, C. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Dec 1994. 30p. Order Number DE94776974. 
Source: OST!; NTIS; Available from the library of the Netherlands 
Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands). 

In the scope of the technological cooperation between Greece 
and the Netherlands, the wind turbine rotor dynamics code 
PHATAS-II was transferred from ECN (Netherlands Energy Re- 
search Foundation) to CRES (Centre of Renewable Energy 
Sources). To this aim an employee of CRES visited ECN for a 
course in using the wind turbine rotor dynamics code PHATAS-II. 
After this visit an employee of the unit ECN Renewable Energy vis- 
ited CRES in October 1993 for installation of release 'JUL-1993’ of 
the code on a Personal Computer and on a HP-Workstation. In this 
report some computational investigations are described,,which 
were performed during the course in using PHATAS-Il, and the ex- 
periences with the conversion of PHATAS-II. Exercises along with 
the discussions of results are covered in this report. In chapter 2 





the calculation of stationary- and of quasi stationary rotor charac- 
teristics of the FLEXTEETER rotor is dealt with. In chapter 3 an 
investigation to the influence of the different number of degrees of 
freedom on the calculated dynamic behaviour and the correspond- 
ing loads is described. An investigation to the influence of the time 
step size on the calculated dynamic behaviour is reported in chap- 
ter 4. This investigation emphasizes the influence of numerical and 
aerodynamic damping. During the visit of the author to CRES, the 
computer program PHATAS-ll (release 'JUL-1993’) has been in- 
stalled and tested with the MS-FORTRAN 5.1 compiler and MS 
WINDOWS on a PC operating under DOS. The code has also 
been installed with the HP-UX FORTRAN 90 compiler on an HP- 
APOLLO workstation operating under UNIX. The experiences 
obtained and the modifications which were necessary are reported 
in chapter 5. 9 figs. 2 tabs. 7 refs. 


24026 (ECN-C—93-103) Calculation method for torque tran- 
sients in drive trains of variable speed wind turbines after grid 
failure. De Haan, S.W.H.; Pierik, J.T.G.; Veltman, A.T. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Dec 
1993. 26p. Contract NOVEM 24.301/5021; Project ECN 4164. Or- 
der Number DE94776964. Source: OSTI; NTIS; Available from the 
library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

Both in constant as well as in variable speed wind turbines grid 
failure may cause dynamical torques in the drive trains. In general 
these dynamical loads require derating of the gearbox, which is ex- 
pressed by the so called service factor. Variable speed wind 
turbines equipped with line commutated converters, offer the possi- 
bility to reduce this dynamical stress by proper control of the power 
electronic converter which is connecting the generator to the grid. 
In this report both a protection method as well as a method to cal- 
culate the current and torque transients after a grid short circuit are 
elaborated. The methods apply to variable speed wind turbines 
with a conversion system consisting of a synchronous machine, a 
machine commutated controlled rectifier, a DC-link and a line com- 
mutated converter on the grid side. With the calculation method a 
conservative approximation of the mechanical stress for both the 
controlled as well the uncontrolled case can be made. The calcula- 
tion method is based on subsequent calculation of the DC-link 
current after a short circuit, the resulting electro magnetic torque 
and finally the resulting shaft torque. The electro magnetic torque 
is basically calculated from power angle, stator current and air-gap 
flux. The proposed protection method aims at reduction of the me- 
chanical stress that occurs after a grid failure. The method is 
based on fast detection of a failure and subsequently advancing 
the rectified delay angle to 90°. The theoretical base of the method 
is included in the calculation method mentioned above. As a case 
study, the method is applied to the IRFLET test rig. The methods 
have experimentally been verified. Results have been reported 
separately. 7 figs., 1 tab., 5 refs. 


24027 


(NREL/TP-441-6619) Structural testing of the North 
Wind 250 composite rotor joint. Musial, W. (National Renewable 
Energy Lab., Golden, CO (United States)); Link, H.; Coleman, C. 
National Renewable Energy Lab., Golden, CO (United States); 
Northern Power Systems, Moretown, VT (United States). May 


1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. (CONF-940548—4: 
American Wind Energy Association annual conference and exhibi- 
tion, Minneapolis, MN (United States), 9-13 May 1994). Order 
Number DE94006923. Source: OSTI; NTIS; GPO Dep. 

The North Wind 250 wind turbine is under development at North- 
ern Power Systems (NPS) in Moretown, VT. The turbine uses a 
unique, flow-through, teetered-rotor design. This design eliminates 
structural discontinuities at the blade/hub interface by fabricating 
the rotor as one continuous structural element. To accomplish this, 
the two blade spars are joined at the center of the rotor using a 
proprietary bonding technique. Fatigue tests were conducted on 
the full-scale rotor joint at the National Renewable Energy Labora- 
tory (NREL). Subsequent tests are now underway to test the 
full-scale rotor and hub assembly to verify the design assumptions. 
The test articles were mounted in dedicated test fixtures. For the 
joint test, a constant moment was generated across the joint and 
parent material. Hydraulic actuators applied sinusoidal loading to 
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the test article at levels equivalent to 90% of the extreme wind load 
for over one million cycles. When the loading was increased to 
112% of the extreme wind load, the joint failed by buckling. Strain 
levels were monitored at 14 locations inside and outside of the 
blade joint during the test. The tests were used to qualify this criti- 
cal element of the rotor for field testing and to provide information 
needed to improve the structural design of the joint. 


24028 (NREL/TP—441-6626) Wind/hybrid power system test 
facilities in the United States and Canada. Green, H.J. (National 
Renewable Energy Lab., Golden, CO (United States)); Clark, R.N.; 
Brothers, C.; Saulnier, B. National Renewable Energy Lab., 
Gokien, CO (United States). May 1994. 12p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. (CONF-940548-2: American Wind Energy As- 
sociation annual conference and exhibition, Minneapolis, MN 
(United States), 9-13 May 1994). Order Number DE94006930. 
Source: OSTI; NTIS; GPO Dep. 

By 1995, there will be four facilities available for testing of wind/ 
hybrid power systems in the United States and Canada. This paper 
describes the mission, approach, capabilities, and status of activity 
at each of these facilities. These facilities have in common a focus 
on power systems for remote, off-grid locations that include wind 
energy. At the same time, these facilities have diverse, yet compli- 
mentary, missions that range from research to technology 
development to testing. The first facility is the test facility at the 
Institut de Recherche d’Hydro-Quebec (IREQ), Hydro-Quebec’s re- 
search institute near Montreal, Canada. This facility, not currently 
in operation, was used for initial experiments demonstrating the 
dynamic stability of a high penetration, no-storage wind/diesel (HP- 
NSWD) concept. The second facility is located at the Atlantic Wind 
Test Site (AWTS) on Prince Edward Island, Canada, where testing 
of the HPNSWD concept developed by Hydro-Quebec is currently 
underway. The third is the Hybrid Power Test Facility planned for 
the National Wind Technology Center at the National Renewable 
Energy Laboratory (NREL) in Golden, Colorado, which will focus 
on testing commercially available hybrid power systems. The fourth 
is the US Department of Agriculture (USDA) Conservation and Pro- 
duction Research Laboratory in Bushland, Texas, where a test 
laboratory is being developed to study wind-energy penetration and 
control strategies for wind/hybrid systems. The authors recognize 
that this summary of test facilities is not all inclusive; for example, 
at least one US industrial facility is currently testing a hybrid power 
system. Our intent, though, is to describe four facilities owned by 
nonprofit or governmental institutions in North America that are or 
will be available for ongoing development of wind/hybrid power 
systems. 


24029 (NREL/TP-442-6477) Analysis of a two-bladed, 
teetering-hub turbine using the ADAMS® software. Wright, A.D. 
(National Renewable Energy Lab., Golden, CO (United States)); 
Osgood, R.O.; Malcolm, D.J. National Renewable Energy Lab., 
Golden, CO (United States). May 1994. 10p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. (CONF-940548—1: American Wind Energy As- 
sociation annual conference and exhibition, Minneapolis, MN 
(United States), 9-13 May 1994). Order Number DE94006922. 
Source: OSTI; NTIS; GPO Dep. 

A major goal of the federal wind energy program is the rapid de- 
velopment and validation of structural models to determine loads 
and response for a wide variety of different wind turbine configura- 
tions operating under extreme conditions. Such codes are crucial 
to the successful design of future advanced wind turbines. In coop- 
eration with R. Lynette & Associates the Wind Technology Division 
at NREL has developed a full system dynamics model of the 
AWT-26 PI machine, using the Automatic Dynamic analysis of Me- 
chanical Systems (ADAMS) software from Mechanical Dynamics, 
Inc. In this paper, we show validation of sub-models by compar- 
isons with modal test data. We describe the most important system 
modes involved in this structure and demonstrate how the ADAMS 
model can be used to tune the structure to avoid interactions. We 
also identify questions that remain unanswered by ADAMS in mod- 
eling this turbine and recommend future directions that DOE code 
development activities should take. 
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24030 (RISO-R-749(EN)) Frequency domain modelling of 
wind turbine structures. Soerensen, P. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Apr 1994. 
86p. Contract ENS-1364/92-0005. Order Number DE94777370. 
Source: OSTI; NTIS; Also available from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

EFP-92. 

The report offers a detailed description of the development of a 
frequency domain model of the structure of an operating horizontal 
axis wind turbine. The frequency domain model is implemented 
along with an analogous time domain model in the Risoe PC code 
Design Basis 2. The structure of an operating wind turbine displays 
essential non-linearities between structural variables on blades and 
tower respectively. These non-linearities are due to the rotation of 
the blades causing the transformations between the blade coordi- 
nate systems and the tower coordinate system to depend on the 
instantaneous azimuth positions of the blades. Conventional fre- 
quency domain methods do not allow non-linearities. It is shown, 
however, that decomposing the structural variables into sums of 
harmonics in the (constant) angular frequency of the rotor, the non- 
linear relations are transformed into linear relations between the 
amplitudes of the harmonics. These linear relations between the 
amplitudes of the harmonics of the structural variables are readily 
transformed into the frequency domain and solved there. Thus, the 
derivation of the amplitudes of harmonics of the loads is based on 
conventional frequency domain methods applied to the relations 
between the amplitudes of harmonics. Finally, the loads them- 
selves are determined uniquely by their respective amplitudes of 
harmonics. Design Basis 2 is used to verify the frequency domain 
model comparing loads on the structure calculated with the 
frequency domain model both to loads calculated with the time do- 
main model and to measured loads. Examples show that frequency 
and time domain calculations of typical PSD’s of loads are in good 
agreement. Design Basis 2 has also shown that the frequency do- 
main model results in an extremely fast and easy-to-use calculation 
method. (au) (1 tab., 17 ills., 14 refs.) 


20 FOSSIL-FUELED POWER PLANTS 


Refer also to citation(s) 27068 


2001 Power Plants and Power Generation 
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24031 (BNL-60477) Recent progress in the use of syn- 
chrotron radiation for the analysis of coal combustion 
products. Manowitz, B. (Brookhaven National Lab., Upton, NY 
(United States)); Kang, S.G.; Bool, L.; Helble, J.J.; Shah, N.; Huff- 
man, G.P. Brookhaven National Lab., Upton, NY (United States). 
May 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940780-2: 10. 
annual coal preparation, utilization and environmental contro! con- 
tractors conference, Pittsburgh, PA (United States), 18-21 Jul 
1994). Order Number DE94014078. Source: OSTI; NTIS; GPO 
Dep. 

The formation and build-up of slag deposits on heat transfer sur- 
faces is one of the most serious problems in pulverized coal 
combustion. This phenomenon, traditionally called wall slagging, is 
known to cause undesirable effects on heat and mass transfer and 
in some instances induce corrosion. What is believed to be a major 
mechanism for the production of slag is the formation of low melt- 
ing eutectic compounds in the post combustion region, many of 
which will stick to the heat transfer surface. The composition of this 
Slag may very well change during operation as layers of the slaggy 
material build up or break off. An understanding of the chemical 
composition of such slags under boiler operating conditions and as 
a function of the mineral composition of various coals is the ulti- 
mate goal of this program. The principal constituents in the ash of 
many coals are the oxides of Si, Al, Fe, Ca, K, S, and Na. The an- 
alytical method required must be able to determine the functional 
forms of all of these elements both in coal and in coal ash at ele- 
vated temperatures. One unique way of conducting these analyses 
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is by x-ray spectroscopy. The experiment involves scanning 
through the K- or L-shell absorption edge of the element in ques- 
tion. The structure of the absorption edge, consisting of transitions 
to unoccupied molecular levels, can be compared to those of 
model compounds for identification. The relative position of the ab- 
sorption edge can yield information regarding the oxidation state of 
the element. This portion is the XANES portion of the spectrum. 
The EXAFS region, extending from about eV above the absorption 
edge, represents scattering from neighboring constituents and can 
be used to determine the coordination number and coordination 
distance of a specific element from its neighboring atoms. 


24032 (DOE/ET/10815-225) Technical progress report for 
the Magnetohydrodynamics Coal-Fired Flow Facility, October 
1, 1993—December 31, 1993. Tennessee Univ., Tullahoma, TN 
(United States). Space inst. Jun 1994. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-94-02). Order Number DE94015047. Source: OSTI; NTIS; 
GPO Dep. 

In this quarterly technical progress report, UTSI reports on 
progress in developing the technology for the steam bottoming 
portion of the MHD Steam Combined Cycle power plant. The ex- 
perimental program was effectively terminated and reoriented to 
preparation of reports on previous tests and maintaining the DOE 
facility. In this report, the results of tube corrosion studies for the 
samples removed after 500 hours of western coal testing are sum- 
marized. Plans for evaluating the tube samples after termination of 
the tests at 1,047 hours are discussed. The status of development 
of models to predict ash deposition on conductive heat transfer 
tubes and their validation with experimental data is presented. 
Modeling and experiments to induce agglomeration of particulate 
are also discussed. Significant accomplishments, findings and con- 
clusions include: In summary, corrosion measurements on typical, 
commercial stainless steels and on low and intermediate chromium 
steels after 639 hours of LMF5 exposure in the SHTM test sections 
revealed corrosion that was generally acceptable in magnitude if 
corrosion kinetics are parabolic, but, except for the higher chro- 
mium alloys 253MA and 310, not if kinetics are linear. The 
production of bilayer scales, and the large amount of scale separa- 
tion and fragmentation make long term parabolic kinetics unlikely, 
and result in a high likelihood for breakaway corrosion. 


24033 (DOE/MC/27363-3811) [Tampa Electric Integrated 
Gasification Combined Cycle Project]: Quarterly report, 1 
January-31 March 1994. Black, C.R. Tampa Electric Co., FL 
(United States). 27 Apr 1994. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-91MC27363. Order 
Number DE94014918. Source: OSTI; NTIS; GPO Dep. 

This paper reports on the progress of a project to retrofit a 
Florida coal-fired power plant with a coal gasification combined cy- 
cle. Work has progressed on preliminary engineering, procurement, 
and a draft environmental impact statement. The paper discusses 
the resizing of the hot gas cleanup system, the modification of the 
schedule to eliminate the simple cycle commercialization and com- 
bine it with the combined cycle commercial operation, and the 
transport and installation of the radiant syngas cooler which is 
coming from Germany. 


24034 (DOE/MC/27364—3812) PCFB repowering project: 
Annual report, January—December 1993. Midwest Power, Des 
Moines, IA (United States). Apr 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-91MC27364. 
Order Number DE94014920. Source: OSTI; NTIS; GPO Dep. 

This report will provide an overview discussion of the “First Gen- 
eration” Pressurized Circulating Fluidized Bed (PCFB) technology 
planned for demonstration at DMEC-1. The PCFB Repowering 
project will demonstrate “First Generation” PCFB technology where 
steam generated in a PCFB boiler will be used to power a steam 
turbine and exhaust gases from the PCFB boiler will be expanded 
through a gas turbine to provide additional power output. The sta- 
tus of each of the activities that have been carried out during the 
first budget period of the project, primarily in 1993 (including filter 
testing) will be reviewed. 





24035 (DOE/MC/30247-3780) Advanced turbine systems 
program conceptual design and product development: Quar- 
terly report, August 1993-November 1994. Westinghouse 
Electric Corp., Orlando, FL (United States). Power Generation 
Business Unit. Dec 1993. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-93MC30247. Order Num- 
ber DE94004145. Source: OSTI; NTIS; GPO Dep. 

This report discusses a series of heat balance programs were 
developed and reviewed in a Westinghouse Engineering Depart- 
ment meeting. The cycle formats were reviewed and candidate 
conditions and components selected for additional investigations,for 
the selection of the Natural Gas-fired Advanced Turbines Systems 
(GFATS). 


24036 (DOE/MC/30247-3781) Advanced turbine systems 
program conceptual design and product development: Quar- 
terly report, November 1993—January 1994. Westinghouse 
Electric Corp., Orlando, FL (United States). Power Generation 
Business Unit. Apr 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-93MC30247. Order Num- 
ber DE94004146. Source: OSTI; NTIS; GPO Dep. 

This report discusses a series of materials testing programs 
were developed and reviewed in a Westinghouse Engineering De- 
partment meeting. The cycle formats were reviewed and candidate 
conditions and components selected for additional investigations, for 
the selection of the Natural Gas-fired Advanced Turbines Systems 
(GFATS). 


24037 (DOE/METC/C—94/7132) Program to develop ad- 
vanced gas turbine systerms. Webb, H.A. (USDOE Morgantown 
Energy Technology Center, WV (United States)); Parks, W.P. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-940632-21: Annual meeting and exhibition of the 
Air and Waste Management Association, Cincinnati, OH (United 
States), 19-24 Jun 1994). Order Number DE94014673. Source: 
OSTI; NTIS; GPO Dep. 

The need for an advanced turbine program for land-based en- 
gines has been broadly recognized in light of reductions in military 
funding for turbines, rapid growth in the sale of gas turbines for 
utility and industrial usage, and the fierce competition with off-shore 
manufacturers. Only with Government support can US manufactur- 
ers meet rapidly changing market conditions such as increased 
emissions requirements and lower capital cost requirements. In 
light of this, ATS planning was requested by Congress in the fiscal 
year (FY) 92 appropriations and is included in thee Energy Policy 
Act of 1992. The program budget has increased rapidly, with the 
FY 94 budget including. over $28 million for ATS program activi- 
ties. The Natural Gas Strategic Plan and Multi-Year Program 
Crosscut Plan, 1993-1998, includes the ATS program as part of 
the overall DOE pian for natural gas-related research and develop- 
ment (R&D) activities. Private sector support for the program is 
sufficient. Three open meetings have been held during the last 2 
years to provide an opportunity for industry suggestions and com- 
ments. As the result of a public review of the program plan held 
June 4, 1993, in Pittsburgh, 46 letters of support were received 
from industry, academia, and others. Gas turbines represent the 
fastest growing market segment in electrical and cogeneration mar- 
kets, with over 60 percent of recent installations based on gas 
turbines. Gas turbine systems offer low installation and operating 
costs, low emissions (currently with add-on equipment for non- 
attainment areas), and quick installation (1-2 years). According to 
the Annual Energy Outlook 1993, electricity and natural gas 
demand should both grow substantially through 2010. Natural gas- 
fired gas turbine systems continue to be the prime candidates for 
much of both new and retrofit capacity in this period. Emissions re- 
quirements continue to ratchet downward with single-digit NO, ppM 
required in several non-attainment areas in the US. 


24038 (DOE/PC/92158-T6) Engineering development of 
advanced coal-fired low emission boiler systems: Fourth quar- 
terly technical progress report, July 199 tember 1993. 
Riley Stoker Corp., Worcester, MA (United States). [1993]. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92158. Order Number DE94014530. Source: 
OSTI; NTIS; GPO Dep. 
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The LEBS plant design will be based on a high-sulfur Illinois No. 
6 coal. This coal meets program selection requirements of 
extensive reserves and production, sulfur content, and representa- 
tiveness. Two alternate test coals have been selected to examine 
fuel effects, and to broaden the range of application of the technol- 
ogy being developed. The alternate coals are a medium sulfur, 
Pittsburgh No. 8 bituminous, and a Wyoming subbituminous coal. 
The efficiency goals for the LEBS are challenging, particularly with 
the demands environmental controls are likely to place on auxiliary 
power. Table 1 shows estimates of overall pliant efficiencies for 
three steam cycles: (1) a 2400 psi subcritical single reheat cycle 
typical of current plants; (2) a 3500 psi supercritical single reheat 
cycle; and (3) an advanced 4500 psi double reheat cycle. The 
plant heat rates are based on maximum boiler efficiency and mini- 
mum auxiliary power requirements consistent with conventional 
plant design for the design and alternate coals. The aggressive ef- 
ficiency goals clearly require advanced steam conditions, as well 
as careful management of any added auxiliary power requirements 
for environmental controls. The EPR! SOAPP (State-of-the-Art 
Power Plant) project has selected the 4500 psi cycle as maximiz- 
ing plant efficiency while minimizing generating costs for a 
commercial plant to be constructed by the year 2000. This program 
will incorporate the SOAPP base case cycle. The LESS design will 
incorporate a high-efficiency, once-through boiler design known as 
the Benson. Significant improvements in availability and operating 
flexibility have made this boiler design the system of choice for Eu- 
ropean power generation over the last fifteen years. 


24039 (DOE/PC/9215S-T6) Engineering development of ad- 
vanced coal-fired low-emission boiler systems: Technical 
progress report No. 6, January—March 1994. Combustion Engi- 
neering, Inc., Windsor, CT (United States). 17 May 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92159. Order Number DE94014533. Source: 
OSTI; NTIS; GPO Dep. 

Work continued as planned and scheduled. Total expenditures 
are below budget. Tasks 2 and 3 are complete. Task 5 was started 
early. Task 6 will start in April. The following major deliverables 
were issued: (1) Slides and narrative for PETC Audio/Visual com- 
bustion 2000 Exhibit; (2) Technical Paper for the 19th International 
Technical Conference on Coal Utilization & Fuel Systems; and (3) 
Draft of Technical Paper (for internal review) for the 1994 Interna- 
tional Joint Power Generation Conference. Two advisors were 
added to the Team — Richmond Power & Light and Peridot chemi- 
cals, Inc. RP&L is an excellent candidate for the POC host. Peridot 
has expertise in the production and marketing of sulfuric acid. A 
regular Quarterly Review Meeting was held with DOE-PETC. 


24040 
vanced coal-fired low-emission boiler systems: Quarterly 
technical progress report, January 1—March 31, 1994. Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. 28 Apr 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92PC92160. Order Num- 
ber DE94014538. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the development of an a coal-fired 
low-emission boiler system. During march, separate kick-off meet- 
ings were held with PSI Powerserve, Raytheon and B&W’s 
Environmental Equipment Division to begin work on Phase | Task 
5, the Commercial Plant Design. In addition, a meeting was held 
with MIT to discuss and review work completed and schedule work 
remaining on the project. 


(DOE/PC/92160—-T6) Engineering development of ad- 


24041 (DOE/PETC/TR-94-04) BPM: A tool to predict boiler 
performance on a PC. Lagomarsino, J. (Burns and Roe, Inc., 
Oradell, NJ (United States)); Ramezan, M.; Winslow, J. USDOE 
Pittsburgh Energy Technology Center, PA (United States). Jun 
1994. 20p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94014050. Source: OSTI; NTIS; GPO Dep. 

The Department of energy has developed and made available to 
the public a PC-based software package (BPM 3.0) to help engi- 
neers predict the performance of utility boilers in non-standard 
modes of operation for power generation systems. This package is 
especially useful for analyzing changes in boiler performance re- 
sulting from fuel switching, changes in operating modes (¢.g., 
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constant versus variable pressure), and physical changes to the 
boiler. The report discusses the use of the program 


24042 (ETDE/JP-mf-94780691, pp. 21-52) Future develop- 
ment of coal thermal power generation technology. 
Nakabayashi, Y. (Electric Power Development Co. Ltd., Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Nov 1993. 110p. (in Japanese). In 
Lectures at Clean Coal Day '93 Hokkaido Seminar. Order Number 
DE94780691. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper is a record of the lecture given at the Clean Coal Day 
93 Hokkaido Seminar sponsored by NEDO. The lecture describes 
prospects of the coal thermal power generation technology and the 
way it should be after about ten years, in around 2000. While the 
coal thermal power generation plants are estimated to double in 
number; during the coming ten years, the gist of the technology will 
be converged into environmental pollution abatement technologies 
and power generation efficiency improvement relative to CO2 emis- 
sion problems. Prevention of air pollution requires electrostatic 
precipitators, denitrification catalysts, stack gas desulfurization de- 
vices, and low NOx emitting combustion technique as the basic 
technologies. However, the current status in major countries is 
such that the air pollution problem is dealt with a powder coal firing 
(PCF) system equipped only with an electrostatic precipitator. 
Japan and Germany take one step ahead of the other countries by 
using denitrification and desulfurization devices. Both countries are 
moving the technological development forward further to a normal 
pressure fluidized bed, a pressurized fluidized bed, and a coal 
gasification combined power generation system. A future image of 
high-efficiency and clean power plants is expected through realiz- 
ing the pressurized fluidized bed and combined power generation 
systems. 27 figs., 3 tabs 


24043 (NEI-DK-1554) New materials in waste material 
fueled power plants. Energiministeriets Forskningsudvalg for 
produktion og fordeling af el og varme. Braendlser og forbraending- 
steknik. Voelund R og D Center, Kolding (Denmark); Risoe 
National Lab., Roskikde (Denmark). Materials Dept.; FORCE Insts., 
Copenhagen (Denmark). Apr 1994. 88p. (In Danish). Contract ENS- 
1323/91-0014. Order Number DE94777372. Source: OSTI; NTIS. 

EFP-91. 

This report presents results of research in the field of materials 
resistant to corrosion caused by organic waste combustion. Straw 
and municipal wastes are an important heat/power resource in 
Denmark, but high concentration of sulfur and chlorine in such fuel 
result in increased corrosion of the boilers. As the coefficient of 
performance is higher, when overheating to temperature 500-520 
deg. C is used, new materials for overheating boilers should be 
identified. A test probe has been developed for in-situ testing of 
boiler surfaces and welds. The following candidate materials have 
been tested: 45TM, AC66, Alloy 31, AISI 347, Sanicro 28 and Al- 
loy 556. Samples of these materials are subjected to flue gas in 
different temperatures, and subsequently cooled in different ways. 
The expected service life can be evaluated from corrosion depen- 
dence on flue gas temperature /material temperature relationships. 
(EG) (11 refs.) 
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Refer also to citation(s) 23354, 23394, 23395, 23397, 23400, 
23424, 23426, 24039, 24911, 24912 


24044 (BNL-60478) Condensing economizers for thermal 
efficiency improvements and emissions control. Heaphy, J.P. 
(Consolidated Edison Co. of New York, Inc., New York, NY (United 
States)); Carbonara, J.; Litzke, W.; Butcher, T.A. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9309111-7: 10. annual international 
Pittsburgh coal conference: coal - energy and the environment, 
Pittsburgh, PA (United States), 20-24 Sep 1993). Order Number 
DE94014080. Source: OSTI; NTIS; GPO Dep. 
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Flue gas condensing economizers improve the thermal efficiency 
of boilers by recovering sensible heat and water vapor latent heat 
from flue gas exhaust. In addition to improving thermal efficiency, 
condensing economizers also have the potential to act as control 
devices for emissions of particulates, SO,, and air toxics. Both 
Consolidated Edison of New York and Brookhaven National Labo- 
rAtory are currently working on condensing economizer technology 
with an emphasis on developing their potential for emissions con- 
trol. Con Edison is currently conducting a condensing economizer 
demonstration at their oil-fired 74th Street Station in New York. 
Since installing this equipment in February of 1992 a heat rate im- 
provement of 800 Btu/kWh has been seen. At another location, 
Ravenswood Station, a two stage condensing economizer has 
been installed in a pilot test. In this advanced configuration -the 
“Integrated Flue Gas Treatment or IFGT system- two heat ex- 
changer sections are installed and sprays of water with and without 
SO, sorbents are included. Detailed studies of the removal of par- 
ticulates, SO2, SO3, and selected air toxics have been done for a 
variety of operating conditions. Removal efficiencies for SO2 have 
been over 98% and for SO, over 65%. Brookhaven Nationa! Labo- 
ratory’s studies involve predicting and enhancing particulate 
capture in condensing economizers with an emphasis on small, 
coal-fired applications. This work is funded by the Pittsburgh En- 
ergy Technology Center of the Department of Energy. Flyash 
capture efficiencies as high as 97% have been achieved to date 
with a single stage economizer. 


24045 (CONF-9309384—1) Relationships between bacterial 
and environmental parameters in Kalian coastal sites. Cironi, 
R. (Ente Nazionale per I’Energia Elettrica, Piacenza (Italy)); Peroni, 
C. ENEA, La Spezia (Italy). Centro Ricerche Energia Ambiente 
Santa Teresa - Area Energia Ambiente e Salute. 1993. 11p. From 
6. environmental symposium on microbial ecology; Barcellona 
(Spain); 6-11 Sep 1993. Order Number DE94775340. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Within the framework of a wider study carried out by ENEL (tal- 
ian National Electricity Board) to assess the ecological impact of 
thermal power plants on coastal areas, the possible use of 
microbial populations as biological indicators of environmental per- 
turbation was investigated. Some general trends between the main 
physical and chemical parameters, heterotrophic activity 
(Cl4-glucose assimilation or AET) and bacterial biomass (epifiuo- 
rescence counts or AODC) could be discerned. AET was found to 
be significantly (p 0.01%) though negatively related to transparency 
and positively to primary productivity, chlorophyll and nutrients; 
AODC showed a significant negative correlation with temperature 
and a negative one with nutrients. These relationships show the 
importance of dissolved organic material to bacterial populations. 
Temperature, however, showed no relation to AET. This could 
mean either that winter population are less active or that a large 
percentage of bacteria is quiescent due to a lower supply of avail- 
able substrates to different bacterial taxa. AET could thus be 
indicative of changes in the organic load, unlike AODC which is af- 
fected by seasonal temperature variations. 


24046 (DOE/MC/30010-3814) Bench-scale demonstration 
of hot-gas desulfurization technology: Quarterly technical 
progress report, January 1—March 31, 1994. Dorchak, T.P. Re- 
search Triangle Inst., Research Triangle Park, NC (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-93MC30010. Order Number 
DE94014922. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy (DOE), Morgantown Energy 
Technology Center (METC), is sponsoring research in advanced 
methods for controlling contaminants in hot coal gasifier gas (coal 
gas) streams of integrated gasification combined-cycle (IGCC) 
power systems. Through bench-scale development, both fluidized- 
bed zinc titanate and Direct Sulfur Recovery Process (DSRP) 
technologies have been shown to be technically and economically 
attractive. In the zinc titanate approach, sulfur dioxide is the pro- 
duced and must be disposed of in an environmentally sound 
manner. In the DSRP, elemental sulfur is the catalytic product. 


24047 (DOE/MT/92016—-1) Treatment of FGD plant wastewa- 
ter by enhancing microfiltration fluxes: Final report, 
September 1, 1992—December 31, 1993. Ilias, S. North Carolina 





Agricultural and Technical State Univ., Greensboro, NC (United 
States). Dept. of Chemical Engineering. 24 Mar 1994. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92MT92016. Order Number DE94013947. Source: OSTI; 
NTIS; GPO Dep. 

In coal-fired boilers, the wet limestone-gypsum based flue gas 
desulfurization (FGD) plants produce large volumes of wastewater 
containing dissolved salts and heavy metals. Before discharging 
these wastes to the environment, the heavy metais must be re- 
moved. One of the preferred methods for removal of heavy metals 
is by co-precipitation of hydroxides and sulfides of heavy metals, 
followed by coagulation and flocculation techniques. As a post- 
treatment of the resulting wastewater stream,  crossflow 
microfiltration is being considered as a cost effective and environ- 
mentally acceptable method. However, membrane ‘fouling’ and 
‘concentration polarization’ in such applications remain serious 
problems and result in flux decline of product during filtration. In 
this exploratory research, we investigated a novel concept: flow 
oscillation as a means of controlling fouling and concentration po- 
larization. The treatment of FGD plants wastewater (simulated) by 
enhancing microfiltration fluxes was studied here as an example to 
demonstrate the oscillatory flow system in combating concentration 
polarization and membrane fouling in crossflow filtration. Microfiltra- 
tion experiments were conducted in a tubular membrane module. 
From limited experimental data, it was found that flow oscillation in- 
creases the transmembrane flux when compared with the 
non-oscillatory flow condition. A mathematical model has been de- 
veloped to evaluate the performance of a tubular membrane 
module under oscillatory flow condition. Results are presented for 
both hydrodynamics and transmembrane fluxes for such factors as 
amplitudes and frequencies of oscillatory flow, membrane perme- 
ability, and operating transmembrane pressure. 


24048 (DOE/MT/92018—2) Investigation of combined SO,/ 


NO, removal by ceria sorbents: Quarterly technical progress 


report, January 1993-March 1993. Akyurtlu, A.; Akyurtiu, J.F. 
Hampton Univ., VA (United States). Dept. of Engineering. [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92MT92018. Order Number DE94014024. Source: 
OSTI; NTIS; GPO Dep. 

Simultaneous removal of SO2 and NO, using a regenerable 
solid sorbent will constitute an important improvement over the use 
of separate processes for the removal of these two pollutants from 
stack gases and possibly eliminate several shortcomings of the in- 
dividual SO2 and NO, removal operations. This process will allow 
simple and reliable cleanup of large volumes of stack gases at a 
competitive cost; produce a concentrated stream of SO. which an 
easily be converted into valuable by-products; be compatible with 
existing power generation plants; and essentially eliminate the 
waste materials generated in some other sulfur removal processes. 
Department of Energy's Pittsburgh Energy Technology Center 
(PETC) and UOP/Shell have developed processes which both 
employ copper oxide-based sorbents in different reactor configura- 
tions, namely, former uses a regenerative fluidized bed while the 
latter employs a cyclic fixed bed contactor. More recent studies at 
PETC considered cerium oxide as an alternate sorbent to CuO. 
Ceria improves the resistance ot the alumina support to thermal 
sintering and produces a regeneration off-gas stream that can be 
easily converted to elemental sulfur. It has a potentially higher sul- 
fur capture capacity than copper. The ovjective of this research is 
to determine the effects of ammonia on the sulfation of the sor- 
bent; to determine the effects of fly ash on the sulfation and 
regeneration of the sorbent; to obtain a rate expression for the re- 
generation of alumina-supported CeOz sorbents; to model reactor 
configurations for a commercial scale combined CeO./Al203 sor- 
bent; and to study alternative designs, effects of design variables 
on the performance of the facility, and the economics of the pro- 
cess using the developed model. 


24049 (DOE/MT/92018-5) Investigation of combined SO,/ 
NO, removal by ceria sorbents: Quarterly technical progress 
report, October 1993-December 1993. Akyurtiu, A. Hampton 
Univ., VA (United States). Dept. of Engineering. [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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FG22-92MT92018. Order Number DE94013949. Source: OSTI; 
NTIS; GPO Dep. 

Simultaneous removal of SO2 and NO, using a regenerable 
solid sorbent will constitute an important improvement over the use 
of separate processes for the removal of these two pollutants from 
stack gases and possibly eliminate several shortcomings of the in- 
dividual SO2 and NO, removal operations. This process will allow 
simple and reliable cleanup of large volumes of stack gases as a 
competitive cost; produce a concentrated stream of SO, which can 
easily be converted into valuable by-products; be compatible with 
existing power generation plants; and essentially eliminate the 
waste materials generated in some other sulfur removal processes. 
Department of Energy's Pittsburgh Energy Technology Center 
(PETC) and UOP/Shell have developed processes which both 
employ copper oxide-based sorbents in different reactor configura- 
tions, namely, former uses a regenerative fluidized bed while the 
latter employs a cyclic fixed bed contactor. More recent studies at 
PETC considered cerium oxide as an alternate sorbent to CuO. 
Ceria improves the resistance of the alumina support to thermal 
sintering and produces a regeneration off-gas stream that can be 
easily converted to elemental sulfur. It has a potentially higher sul- 
fur capture capacity than copper. The objective of this research is 
to determine the effects of ammonia on the sulfation of the sor- 
bent; to determine the effects of fly ash on the sulfation and 
regeneration of the sorbent; to obtain a rate expression for the re- 
generation of alumina-supported CeO. sorbents; to model reactor 
configurations for a commercial scale combined CeO2/Al,O03 sor- 
bent; and to study alternative designs, effects of design variables 
on the performance of the facility, and the economics of the pro- 
cess using the developed model. 


24050 (DOE/MT/92018-6) Investigation of combined SO./ 
NO, removal by Ceria Sorbents: Quarterly technical progress 
report, January 1, 1994—March 31, 1994. Akyurtlu, A.; Akyurtlu, 
J.F. Hampton Univ., VA (United States). Dept. of Engineering. 
[1994]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92MT92018. Order Number 
DE94014097. Source: OSTI; NTIS; GPO Dep. 

Simultaneous removal of SO and NO, using a regenerable 
solid sorbent will constitute an important improvement over the use 
of separate processes for the removal of these two pollutants from 
stack gases and possibly eliminate several shortcomings of the in- 
dividual SO2 and NO, removal operations. This process will allow 
simple and reliable cleanup of large volumes of stack gases at a 
competitive cost; produce a concentrated stream of SO2 which an 
easily be converted into vaiuable by-products; be compatible with 
existing power generation plants; and essentially eliminate the 
waste materials generated in some other sulfur removal processes. 
Department of Energy’s Pittsburgh Energy Technology Center 
(PETC) and UOP/Shell have developed processes which both 
employ copper oxide-based sorbents in different reactor configura- 
tions, namely, former uses a regenerative fluidized bed while the 
latter employs a cyclic fixed bed contactor. More recent studies at 
PETC considered cerium oxide as an alternate sorbent to CuO!" 2). 
Ceria improves the resistance of the alumina support to thermal 
sintering and produces a regeneration off-gas stream that can be 
easily converted to elemental sulfur. It has potentially higher sulfur 
capture capacity than copper. The objective of this research is to 
determine the effects of ammonia on the sulfation of the sorbent; 
to determine the effects of fly ash on the sulfation and regeneration 
of the sorbent; to obtain a rate expression for the regeneration of 
alumina-supported CeO. sorbents; to model reactor configurations 
for a commercial scale combined CeO2/Al,O3 sorbent; and to 
study alternative dosigns, effects of design variables on the perfor- 
mance of the facility, and the economics of the process using the 
developed model. 


24051 (DOE/PC/89651—-T12) 500 MW demonstration of ad- 
vanced wall-fired combustion techniques for the reduction of 
nitrogen oxide (NOx) emissions from coal fired boilers: Sec- 
ond quarterly technical progress report, [April-June 1993]. 
Southern Co. Services, Inc., Birmingham, AL (United States). 
[1993]. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89651. Order Number 
DE94014336. Source: OSTI; NTIS; GPO Dep. 
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The primary goal of this project is the characterization of the low 
NO, combustion equipment through the collection and analysis of 
long-term emissions data. A target of achieving fifty percent NO, 
reduction using combustion modifications has been established for 
the project. The project provides a stepwise retrofit of an advanced 
overfire air (AOFA) system followed by low NO, burners (LNB). 
During each test phase of the project, diagnostic, performance, 
long-term dnd verification testing will be performed. These tests are 
used to quantify the NO, reductions of each technology and evalu- 
ate the effects of those reductions on other combustion parameters 
such as particulate characteristics and boiler efficiency. Baseline, 
AOFA, and LNB without AOFA test segments have been com- 
pleted. Analysis of the 94 days of LNB long-term data collected 
show the full-ioad NO, emission levels to be approximately 0.65 Ib/ 
MBtu with flyash LO! values of approximately 8 percent. Corre- 
sponding values for the AOFA configuration are 0.94 Ib/MBtu and 
approximately 10 percent. For comparison, the long-term full-load, 
baseline NO, emission level was approximately 1.24 Ib/MBtu at 5.2 
percent LOI. Comprehensive testing of the LNB plus AOFA config- 
uration began in May 1993 and is scheduled to end during August 
1993. As of June 30, the diagnostic, performance, chemical emis- 
sions tests segments for this configuration have been conducted 
and 29 days of long-term, emissions data collected. Preliminary re- 
sults from the May-June 1993 tests of the LNB plus AOFA system 
show that the full load NO, emissions are approximately 0.42 Ib/ 
MBtu with corresponding fly ash LOI values near 8 percent. This is 
a substantial improvement in both NO, emissions and LO! values 
when compared to the results obtained during the February—March 
1992 abbreviated testing of this system. 


24052 (DOE/PC/89651-T13) Innovative Clean Coal Tech- 
nology (ICCT): 500 MW demonstration of advanced wall-fired 
combustion techniques for the reduction of nitrogen oxide 
(NOx) emissions from coal-fired boilers: Third quarterly tech- 
nical progress report. Southern Co. Services, Inc., Birmingham, 
AL (United States). [1993]. 72p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89651. Order 
Number DE94014337. Source: OSTI; NTIS; GPO Dep. 

This quarterly report discusses the technical progress of an Inno- 
vative Clean Coal Technology (ICCT) demonstration of advanced 
wall-fired combustion techniques for the reduction of nitrogen oxide 
(NO,) emissions from coal-fired boilers. The project provides a 
stepwise retrofit of an advanced overfire air (AOFA) system fol- 
lowed by low NO, burners (LNB). During each test phase of the 
project, diagnostic, performance, long-term, and verification testing 
will be performed. These tests are used to quantify the NO, 
reductions of each technology and evaluate the effects of those re- 
ductions on other combustion parameters such as particulate 
characteristics and boiler efficiency. Baseline, AOFA, LNB, and 
LNB plus AOFA test segments have been completed. Analysis of 
the 94 days of LNB long-term data collected show the full-load NO, 
emission levels to be approximately 0.65 Ib/MBtu with fly ash LOI 
values of approximately 8 percent. Corresponding values for the 
AOFA configuration are 0.94 Ib/MBtu and approximately 10 percent. 
For comparison, the long-term full-ioad, baseline NO, emission 
level was approximately 1.24 Ib/MBtu at 5.2 percent LOI. Compre- 
hensive testing in the LNB+AOFA configuration indicate that at 
full-load, NO, emissions and fly ash LO! are near 0.40 Ib/MBtu and 
8 percent, respectively. However, it is believed that a substantial 
portion of the incremental change in NO, emissions between the 
LNB and LNB+AOFA configurations is the result of additional 
burner tuning and other operational adjustments and is not the re- 
sult of the AOFA system. During this quarter, LNB+AOFA testing 
was concluded. Testing performed during this quarter included 
long-term and verification testing in the LNB+AOFA configuration. 


24053 (DOE/PC/90365-T14) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, January 1994—March 
1994. Snyder, T.R. Southern Research Inst., Birmingham, AL 
(United States). 18 Apr 1994. 10p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC22-91PC90365. (SRI-ENV-—94-315-7375-Q11). Order Number 
DE94014344. Source: OSTI; NTIS; GPO Dep. 

We are currently performing a series of pilot-scale tests designed 
to determine the effects that adsorbed water has on fabric filtration 
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and electrostatic precipitation of entrained fly ash particles in actual 
flue gas environments. We are investigating two key phenomena in 
our pilot-scale tests. The first is the ability of flue gas humidification 
to increase ash cohesivity through the creation of liquid bridges be- 
tween particles collected in a fabric filter. Increasing cohesivity 
through the development of liquid bridges was demonstrated in our 
laboratory measurements of tensile strength and uncompacted bulk 
porosity, and in filtration studies performed for DOE/PETC under 
an earlier contract. With the range of coals that will be fired in 
Southern Research Institute’s Coal Combustion Facility (CCF), fil- 
tration tests should verify how different fly ashes react to water 
conditioning in actual flue gas environments. The CCF provides a 
valuable test location for our studies. The second phenomenon we 
plan to study is the electrostatic reentrainment of previously col- 
lected ash particles in an ESP. We have prepared a small ESP for 
use in our pilot-scale tests. Our laboratory studies have shown the 
effects that relative humidity can have on the forces that hold the 
collected ash on the grounded ESP plate. 


24054 (DOE/PC/90550-T12) Integrated dry NO,/SO2 emis- 
sions control system low-NO, combustion system retrofit test 
report: Test report, August 6—October 29, 1992. Smith, R.A. 
(Fossil Energy Research Corp., Laguna Hills, CA (United States)); 
Muzio, L.J.; Hunt, T. Fossil Energy Research Corp., Laguna Hills, 
CA (United States); Public Service Co. of Colorado, Denver, CO 
(United States). Jun 1993. 196p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-91PC90550. Order 
Number DE94014532. Source: OSTI; NTIS; GPO Dep. 

The DOE sponsored Integrated Dry NO,/SO2 Emissions Control 
System program, which is a Clean Coal Technology M demonstra- 
tion, is being conducted by Public Service Company of Colorado. 
The test site is Arapahoe Generating Station Unit 4, which is a 100 
MWe, down-fired utility boiler burning a low-sulfur Western coal. 
The project goal is to demonstrate up to 70 percent reductions in 
NO, and SO2 emissions through the integration of: (1) down-fired 
low-NO, burners with overfire air; (2) Selective NonCatalytic Re- 
duction (SNCR) for additional NO, removal; and (3) dry sorbent 
injection and duct humidification for SO2 removal. The effective- 
ness of the integrated system on a high-sulfur coal will also be 
investigated. This report documents the third phase of the test pro- 
gram, where the performance of the retrofit low-NO, combustion 
system is compared to that of the original combustion system. This 
third test phase was comprised of an optimization of the operating 
conditions and settings for the burners and overfire air ports, fol- 
lowed by an investigation of the performance of the low-NO, 
combustion system as a function of various operating parameters. 
These parameters inciuded boiler load, excess air level, overtire air 
flow rate and number of mills in service. In addition, emissions 
under normal load following operation were compared to those col- 
lected during the optimization and parametric performance tests 
under baseloaded conditions. The low-NO, combustion system 
retrofit resulted in NO, reductions of 63 to 69 percent, depending 
on boiler load. The majority of the NO, reduction was obtained 
with the low-NO, burners, as it was shown that the overfire air sys- 
tem provided little additional NO, reduction for a fixed excess air 
level. CO emissions and flyash carbon levels did not increase as a 
result of the retrofit. 


24055 (DOE/PC/91284—10) Nitration of polynuclear aro- 
matic hydrocarbons in coal combustors and exhaust streams: 
Quarterly report, January 1, 1994—March 31, 1994. Yu, Liya; 
Cho, Sunghwan; Hildemann, L.M.; Niksa, S. Stanford Univ., CA 
(United States). Dept. of Civil Engineering. May 1994. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-91PC91284. Order Number DE94014365. Source: OSTI; 
NTIS; GPO Dep. 

Activity during this quarter on the sample preparation side ex- 
tended our capabilities to perform experiments on the oxidative 
pyrolysis of coal volatiles. Previously, our experiments character- 
ized primary devolatilization and secondary volatiles pyrolysis. Now 
we are almost ready to report complete product distributions and to 
prepare PAH samples for controlled extents of oxidative pyrolysis 
at various oxygen levels. Tests addressed the issue of soot forma- 
tion in the presence of oxygen. Our preliminary results indicate that 
significant amounts of the aerosol product is converted into gases 





before all the tar is converted into soot. Accordingly, total aerosol 
yields (as sum of tar plus soot) are lower than their levels after 
secondary pyrolysis while soot fractions (of the total aerosol prod- 
uct) are much less than unity. Preliminary determinations of the 
noncondensible gases show an abundance of CO2 and H2O with 
substantial amounts of CO and Hz plus trace levels of CH,, CoHo, 
and CoH,. However, only the elemental balance on oxygen is 
closed within acceptable tolerances, pending further characteriza- 
tion of tar, soot, and char compositions. Nitrogen species were not 
monitored at this stage. The final methodology for separating PAH 
via high-pressure liquid chromatography was selected. The accu- 
racy of this approach for determining the ring number distribution 
of the PAH in the fractionated coal tar was evaluated using a range 
of PAH standards. It was determined that even slightly-polar sub- 
stituents greatly retard the elution time of the parent PAH, to 
beyond the 6-ring compounds. Thus, the ring number distribution 
can be accurately determined for nonpolar PAH of 2 to 5 rings. 
Evaluation of relative response factors for each of these ring sizes 
has been completed. 


24056 (DOE/PC/91343-T5) IGR NO,/SO, control technol 
ogy: Quarterly report, January 1, 1994—-March 31, 1994. IGR 
Enterprises, Inc., Cleveland, OH (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91343. Order Number DE94014548. Source: 
OSTI; NTIS; GPO Dep. 

During the first quarter of 1994, progress was made in several 
areas critical to the IGR NO,/SO, control technology. Work was 
conducted on an approach to the development of electrocatalyst 
materials that improve the electrical efficiency required for econom- 
ical NO,/SO, destruction. Improved efficiencies are required for 
cost-effective NO,/SO, destruction. In conjunction with the above 
work, improved preparation methods were developed. During this 
term NO, destruction was quantified between 450°C and 550°C. 
NO, destruction was obtained in oxygen levels of up to 5.7% at 
these temperatures. Significant process was additionally made in 
the field of SO2 removal. Up to 75% SO2 removal was achieved in 
5.7% Op. at 550°C. In accordance with IGR’s planned research 
strategy IGR used the excellent prior experimental results achieved 
for NO, removal as the technical basis to study SO2 removal. 


24057 (DOE/PC/91344—T8) Advanced separation technol 
ogy for flue gas cleanup: Quarterly technical report No. 8, 
[January—March 1994]. Bhown, A.S. (SRI International, Menlo 
Park, CA (United States)); Alvarado, D.; Pakala, N.; Ventura, S.; 
Sirkar, K.K.; Majumdar, S.; Bhaumick, D. SRI International, Menlo 
Park, CA (United States). Mar 1994. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91344. 
Order Number DE94014554. Source: OSTI; NTIS; GPO Dep. 

During the first quarter of 1994, we continued work on Tasks 2, 
3, 4, 5, and 6. We also began work on Task 7. In Task 2, we incor- 
porated 4.5% Os into our simulated flue gas stream during this 
quarter's NO,-absorption experiments. We also ran experiments 
using Cobalt (Il)-phthalocyanine as an absorbing agent We ob- 
served higher absorption capacities when using this solution with 
the simulated flue gas containing O2. In Task 3, we synthesized a 
few EDTA polymer analogs. We also began scaled up synthesis of 
Co(Il)-phthalocyanine for use in Task 5. In Task 4, we performed 
experiments for measuring distribution coefficients (m;) Of SO. be- 
tween aqueous and organic phases. This was done using the 
liquor regenerating apparatus described in Task 6. In Task 5, we 
began working with Co(Iil)-phthalocyanine in the 301 fiber hollow 
fiber contactor. We also calculated mass transfer coefficients (Kim) 
for these runs, and we observed that the gas side resistance 
dominates mass transfer. In Task 6, in the liquor regeneration ap- 
paratus, we observed 90% recovery of SO2 by DMA from water 
used as the scrubbing solution. We also calculated the distribution 
of coefficients (m;). In Task 7, we established and began imple- 
menting a methodology for completing this task. 


24058 (DOE/PC/91346-6) Development of the integrated 
environmental control model: Performance and cost models 
for fabric fitters: Quarterly progress report, January—March 
1994. Kalagnanam, J.R.; Rubin, E.S. Carnegie-Mellon Univ., Pitts- 
burgh, PA (United States). 27 Apr 1994. 14p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91346. Order Number DE94014551. Source: OSTI; NTIS; 
GPO Dep. 

The present report summarizes recent progress on the Phase | 
effort during the period January 1, 1994 through March 30, 1994. 
This report summarizes progress to date in refining the existing 
analytical models implemented in the IECM. In this report, the au- 
thors described the development of analytical models for the 
performance and costs of high-performance particulate control 
technologies, focusing on fabric filters. They pay special attention 
to developing models which can be used to estimate costs for sys- 
tems whose performance is up to a factor of three below the 
present NSPS standards of 0.03 lIb/MMBtu. Typically, the cost 
models relate the capital costs and the operating and maintenance 
(O&M) costs to process parameters and the costs of labor and ma- 
terials. The capital cost models are anchored to a base capital cost 
for a specific size unit and adjusted according to the actual or de- 
sign parameters. The performance models are constructed to 
estimate the process parameters for a desired level of emission 
control. The primary motivation for these models is to estimate the 
costs of complying with environmental standards on a basis which 
reflects recent advances in control technology. Finally, the authors 
incorporate the uncertainties in various process parameters and in- 
puts costs so as to allow a more rational and robust basis for 
comparing different technologies. In the following sections the au- 
thors discuss the initial development of the performance and cost 
models for fabric filters followed by a numerical example which il- 
lustrates the use of these new models. The next quarterly report 
will provide a similar update of the IECM electrostatic precipitator 
models, plus a brief discussion of the comparative advantages of 
different particulate control. 


24059 (NEI-DK-1537) Residues from a CFB-system: Meth- 
ods used in the dk-TEKNIK laboratory to characterize residual 
products from the 20 MW MCFB-system in Aarhus. Energimin- 
isteriets Forskningsudvalg for produktion og fordeling af el og 
varme. Braendsier og forbraendingsteknik. Aalborg Ciserv Interna- 
tiona (Denmark); Joergensen (A.) Lab. A/S, Frederiksberg 
(Denmark). Oct 1993. 49p. (in Danish). Contract ENS-1323/90- 
0003. Order Number DE94777379. Source: OSTI; NTIS. 

EFP-90. 

Residues remaining after circulating fluidized bed combustion 
were analyzed by standard methods. Water content, ash content, 
elementary analysis, chemical composition, phosphorus, sulfur, 
chlorine compounds, pH value, total alkalinity were determined. 
Specific density, particulate size distribution and solubility were 
measured according to the appropriate calibration standards. Labo- 
ratory procedures are given for carbon determination in carbonates 
and for sulfite and sulfide determination. (EG) 


24060 (NEI-DK-1538) Residues from a_ circulating 
fluidized-bed system: Utilization of residual products from a 
multi-circulating fluid bed. Energiministeriets Forskningsudvalg 
for produktion og fordeling af el og varme. Braendsler og for- 
braendingsteknik. Stenholm, M.; Westborg, S. Dk-TEKNIK, Aalborg 
(Denmark). Energi og Miljoe. Jan 1993. 35p. (in Danish). Contract 
ENS-1323/90-0003. Order Number DE94777380. Source: OSTI; 
NTIS. 

EFP-90. 

In solid fuel combustion processes the residual product is usually 
left in form of ashes. In the 20 MW multi-circulating fluidized bed 
demonstration plant of the Aalborg Ciserv Int., designed to combust 
coal or straw, lime is used to bind sulfur and chlorides, and there- 
fore the final product contains calcium compounds apart from fly 
ash. The residual product from the coal/straw fueled circulating fluid 
bed resembies that from the traditional coal-fueled power plants, 
however due to its high concentration of chiorides, potassium and 
SOx it cannot be used in cement and concrete industry. In this re- 
port the experience of ash utilization from other circulating fluid 
beds is collected. Concrete production with and without cement, 
disposal properties, utilization as road support layer, asphalt filler, 
construction bricks, gas concrete and mineral wool are considered. 
A concrete mortar produced from fly ash in the Aalborg demonstra- 
tion fluid bed combustor has been tested. (EG) (46 refs.) 


ERA Vol. 19, No. 9 123 





20 FOSSIL-FUELED POWER PLANTS 
2004 Health and Safety 


2004 Health and Safety 


24061 (BNL-60435) Assessment of mercury health risks to 
adults from coal combustion. Lipfert, F.W.; Moskowitz, P.D.; 
Fthenakis, V.M.; DePhillips, M.P.; Viren, J.; Saroff, L. Brookhaven 
National Lab., Upton, NY (United States). May 1994. 112p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE94014026. Source: OSTI; 
NTIS; GPO Dep 

The U.S. Environmental Protection Agency (EPA) is preparing, 
for the U.S. Congress, a report evaluating the need to regulate 
mercury (Hg) emissions from electric utilities. This study, to be 
completed in 1995, will have important health and economic impli- 
cations. In support of these efforts, the U.S. Department of Energy, 
Office of Fossil Energy, sponsored a risk assessment project at 
Brookhaven National Laboratory (BNL) to evaluate methylmercury 
(MeHg) hazards independently. In the BNL study, health risks to 
adults resulting from Hg emissions from a hypothetical 1000 MWe. 
coal-fired power plant were estimated using probabilistic risk 
assessment techniques. The approach draws on the extant knowl- 
edge in each of the important steps in the calculation chain from 
emissions to health effects. Estimated results at key points in the 
chain were compared with actual measurements to help validate 
the modeled estimates. Two cases were considered: the baseline 
case (no local impacts), and the impact case (maximum local 
power-plant impact). The BNL study showed that the effects of 
emissions of a single power plant may double the background ex- 
posures to MeHg resulting from consuming fish obtained from a 
localized area near the power plant. Many implicit and explicit 
sources of uncertainty exist in this analysis. Those that appear to 
be most in need of improvement include data on doses and 
responses for potentially sensitive subpopulations (e.g., fetal expo- 
sures). Rather than considering hypothetical situations, it would 
also be preferable to assess the risks associated with actual coal- 
fired power plants and the nearby sensitive water bodies and 
susceptible subpopulations. Finally, annual total Hg emissions from 
coal burning and from other anthropogenic sources are still uncer- 
tain; this makes it difficult to estimate the effects of U.S. coal 


burning on global Hg concentration levels, especially over the long 
term. 


2005 Environmental Aspects 


Refer also to citation(s) 24045, 25948 


2006 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 27119 


24062 (ANL/EAIS/PP—74946) Economic impacts of noxious 
tacilities: Incorporating the effects of risk aversion. Nieves, 
L.A. Argonne National Lab., IL (United States). [1993]. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93040884. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Developing new sites for noxious facilities has become a com- 
plex process with many potential pitfalls. In addition to the need to 
negotiate conditions acceptable to the host community, siting suc- 
cess may depend on the facility proposer'’s ability to identify a 
candidate site that not only meets technical requirements, but that 
is located in a community or region whose population is not highly 
averse to the risks associated with the type of facility being pro- 
posed. Success may also depend on the proposer accurately 
assessing potential impacts of the facility and offering an equitable 
compensation package to the people affected by it. Facility impact 
assessments, as typically performed, include only the effects of 
changes in population, employment and economic activity associ- 
ated with facility construction and operation. Because of their 
scope, such assessments usually show a short-run, net economic 
benefit for the host region, making the intensely negative public re- 
action to some types and locations of facilities seem unreasonable. 
The impact component excluded from these assessments is the 
long-run economic effect of public perceptions of facility risk and 
nuisance characteristics. Recent developments in psychological 
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and economic measurement techniques have opened the possibil- 
ity of correcting this flaw by incorporating public perceptions in 
projections of economic impacts from noxious facilities. 


24063 (LBL-34741) Impact of power purchases from nonu- 
tilities on the utility cost of capital. Kahn, E. (Lawrence Berkeley 
Lab., CA (United States). Energy and Environment Div.); Stoft, S.; 
Belden, T. Lawrence Berkeley Lab., CA (United States). Mar 1994. 
45p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE94015152. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report studies the debt-equivalence debate empirically. The 
topics of the study include a review of the literature on the cost of 
equity capital for regulated utilities, a formulation of the debate on 
NUGs and the utility's cost of capital, a review of variable defini- 
tions and data sources, and a discussion of statistical issues and 
results. 


21 NUCLEAR POWER REACTORS AND 
ASSOCIATED PLANTS 


Refer also to citation(s) 24182, 24189, 24256, 24259, 24263, 
24266, 24267, 24273, 24274, 24275, 24278, 24279, 24289, 24702, 
24770 


24064 (DOE/OSTI-8200-R57) Nuclear reactors built, being 
built, or planned 1993. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (United States). Aug 1993. 60p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94009707. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear Reactors Built, Being Built, or Planned contains unclas- 
sified information about facilities built, being built, or planned in the 
United States for domestic use or export as of December 31, 1993. 
The Office of Scientific and Technical Information, US Department 
of Energy, gathers this information annually from Washington head- 
quarters and field offices of DOE; from the US Nuclear Regulatory 
Commission (NRC); from the US reactor manufacturers who are 
the principal nuclear embassies; and from foreign governmental nu- 
clear departments. The book consists of three divisions, as follows: 
(1) a commercial reactor locator map and tables of the characteris- 
tic and statistical data that follow; a table of abbreviations; (2) 
tables of data for reactors operating, being built, or planned; and 
(3) tables of data for reactors that have been shut down perma- 
nently or dismantled. The reactors are subdivided into the following 
parts: civilian, production, military, export, and critical assembly. 


24065 (ECN-I-93-001) INFCE Review. Pt. A: Introduction, 
fuel cycles and technologies. Wichers, V.A.; Heijboer, RJ. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jul 1993. 87p. Order Number DE94778743. Source: OSTI; 
NTIS. 

The starting-points of the International Fuel Cycle Evaluation (IN- 
FCE) are summarized and compared to the present status and 
requirements of the future. The main topics of INFCE were non 
proliferation and exhaustion of resources. The technological 
discussion was consequently focused on plutonium recycle. Repro- 
cessing and recycling are also key-concepts of technologies 
presently under study for reduction of long lived radioactive waste 
from the nuclear fuel cycle. This part A presents backgrounds and 
starting points of INFCE, and discusses at some detail four main 
fuel cycles: the LWR once-through fuel cycle, the LWR uranium- 
plutonium cycle, the FBR uranium-plutonium cycle and the HTR 
thorium-uranium cycle. (orig/HP) 


24066 (ECN-RX-93-101) Incentives to strengthen interna- 
tional co-operation in R and D for advanced nuclear power 
technology. Versteegh, A.M.; Balthesen, E.; Bakunyaev, A.D.; 
Gibson, |.H.; Tavoni, R. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Sep 1993. 17p. (CONF-931028-: In- 
ternational symposium on the advanced nuclear power systems: 
design, technology and strategies for their development, Seoul 
(Korea, Republic of), 18-22 Oct 1993). Order Number 
DE94781782. Source: OSTI; NTIS; INIS. 





The paper identifies the main areas which need strong interna- 
tional collaboration: development of innovative safety features; 
improvement of fuel characteristics and efficiency; dose reduction 
techniques; use of technology developed for other purposes; com- 
mon assessments of design proposals. (orig./HP) 


24067 (IAEA-IWG-NPPCI-93/4, pp. 68-76) Methods and 
practices for verification and validation of programmable sys- 
tems. Heimbuerger, H. (Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finiand)); Haapanen, P.; Pulkkinen, U. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion; Hungarian Academy of Sciences, Budapest (Hungary). Atomic 
Energy Research Inst. 1993. (CONF-9310332-: Research co- 
ordination meeting on operator support systems in nuclear power 
plants, Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated re- 
search programme on operator support systems in nuclear power 
plants. Working material: Report of a research co-ordination meet- 
ing held in Budapest, Hungary, 5-8 October 1993. 350p. Order 
Number DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 
The programmable systems deviate by their properties and be- 
haviour from the conventional non-programmable systems in such 
extent, that their verification and validation for safety critical 
applications requires new methods and practices. The safety as- 
sessment can not be based on conventional probabilistic methods 
due to the difficulties in the quantification of the reliability of the 
software and hardware. The reliability estimate of the system must 
be based on qualitative arguments linked to a conservative claim 
limit. Due to the uncertainty of the quantitative reliability estimate 
other means must be used to get more assurance about the sys- 
tem safety. Methods and practices based on research done by VTT 
for STUK, are discussed in the paper as well as the methods appli- 
cable in the reliability analysis of software based safety functions. 
The most essential concepts and models of quantitative reliability 
analysis are described. The application of software models in prob- 
abilistic safety analysis (PSA) is evaluated. (author). 18 refs. 


24068 (IAEA-TECDOC-—740) Modelling and data prerequi- 
sites for specific applications of PSA in the management of 
nuclear plant safety. International Atomic Energy Agency, Vienna 
(Austria). Apr 1994. 57p. Order Number DE94628088. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The IAEA has a programme which supports the performance 
and use of probabilistic safety assessments (PSAS) to improve nu- 
clear safety internationally. The assistance offered in this areas by 
the IAEA to Member States has traditionally focused on planning, 
performance and peer review of PSAs. PSA activities within the 
IAEA's programme in the area of applications are presently being 
expanded. The various applications of PSAs require that PSAs be- 
ing developed have certain characteristics in terms of their scope, 
the degree of details in the modelling, the flexibility in performing 
desired calculations, the quality and type of the data used, and the 
assumptions made in treating safety significant aspects. In many 
cases, existing PSAs or PSAs being completed can be extended to 
fulfill the requirements for uses in many applications to enhance 
the safety of nuclear power plants. This report provides information 
on how to carry such extensions by matching PSA characteristics 
to various applications that are being considered. This report was 
prepared by consultants together with the IAEA following the 
recommendations of a Technical Committee Meeting on PSA Re- 
quirements for Use in Safety Management, held by the IAEA in 
co-operation with the Swedish Nuclear Power Inspectorate in 
Stockholm, Sweden, 16-20 September 1991. 42 refs, 1 tab. 


24069 (INIS-mf-13914) Paul Scherrer Institut annual report 
1993. Annex IV: Annex IV: PSI nuclear energy research 
progress report 1993. Neall, F.B. (ed.) (Paul Scherrer Inst. (PSI), 
Villigen (Switzerland)). No corporate text available. 1994. 96p. Or- 
der Number DE94629163. Source: OSTI; NTIS (US Sales Only); 
INIS. 

1993 has seen the first results gained in the Nuclear Energy and 
Safety Research Department's new experimental facilities and, 
also, within the framework of new projects. The year was also 
marked by the beginning of a substantial re-structuring, in order to 
adapt the Department's capacities to the changing requirements of 
the nuclear community and to the new orientation of PSI. Research 
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work was focused on the traditional fields of safety (including 
safety-related operational aspects) of nuclear power plants, dis- 
posal of radioactive waste and safety features of future reactor 
concepts, but also on the new project for the global assessment of 
energy systems. The most important projects, all part of interna- 
tional co-operation, are briefly presented in this report. (author) 
figs., tabs., refs. 


24070 (NUREG/CR-6241) Technical guidelines for aseis- 
mic design of nuclear power plants. Park, Y.J.; Hofmayer, C.H. 
(eds.). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering. Jun 1994. 957p. Translated from 
Technical Guidelines for Aseismic Design of Nuclear Power Plants 
- JEAG 4601-1987. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52422). Source: OSTI; NTIS; INIS; GPO. 

This document is a translation, in its entirety, of the Japan Elec- 
tric Association (JEA) publication entitled “Technical Guidelines for 
Aseismic Design of Nuclear Power Plants - JEAG 4601-1987.” This 
guideline describes in detail the aseismic design techniques used 
in Japan for nuclear power plants. It contains chapters dealing 
with: (a)the selection of earthquake ground motions for a site, (b) 
the investigation of foundation and bedrock conditions, (c) the eval- 
uation of ground stability and the effects of ground movement on 
buried piping and structures, (d) the analysis and design of 
structures, and (e) the analysis and design of equipment and distri- 
bution systems (piping, electrical raceways, instrumentation, tubing 
and HVAC duct). The guideline also includes appendices which 
summarize data, information and references related to aseismic 
design technology. 
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Refer also to citation(s) 23714, 24120, 24121, 24257, 24258, 
24261, 24283, 24330, 24637, 24638, 24643, 24644, 24645, 24650, 
24651, 24652, 24681, 24686, 24687, 24688, 24691, 24692, 24693, 
24697, 24698, 24699, 24700, 24701, 24703, 24704, 24705, 24706, 
24707, 24708, 24709, 24710, 24712, 24714, 24715, 24716, 25028, 
26160, 26640 


24071 (IAEA-IWG-NPPCI-94/2, pp. 77-85) Assessment of re- 
liability and maintenance of motor operated valves at Finnish 
NPPS. Laakso, K. (Technical Research Centre of Finland (VTT), 
Espoo (Finland). Lab. of Electrical and Automation Engineering); 
Haenninen, S.; Simola, K. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. 1994. Sponsored by Technical 
Research Centre of Finland, Espoo (Finland). (CONF-931275—: 
Meeting on management of ageing of motor operated isolating 
valve, Espoo (Finland), 7-10 Dec 1993). In Management of ageing 
of motor operated isolating valve. Working material: Report of a 
meeting held in Espoo, Finland, 7-10 December 1993. 123p. Order 
Number DE94628046. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes two studies on motor operated vaive 
(MOV) failure and maintenance experiences in Finnish nuclear 
power plants. In the first study, described in section 2 of this paper, 
the failure reports of MOVs at Finnish BWR units from a nine 
years’ time period were analyzed in a systematic way. The domi- 
nant failure mechanisms were identified and time-dependencies in 
failure occurrence were studied. This study initiated an experience 
based reliability centered maintenance (RCM) analysis of motor 
operated vaive drives, which is summarized in chapter 3 of this pa- 
per. The RCM analysis resulted in the identification and proposal 
of the most suitable and effective maintenance tasks for considera- 
tion. 9 refs, 3 figs, 1 tab. 


24072 (INIS-mf-13907, pp. 159-166) The Monte-Carlo/ 
collision probability hybrid method for LWR assembly burnup 
calculations. Kitada, T. (Osaka Univ., Toyonaka (Japan). Faculty 
of Engineering Science); Takeda, T.; Saji, E. Ben-Gurion Univ. of 
the Negev, Beersheba (israel). Jan 1994. (CONF-940109—: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics and reactor 
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computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The continuous energy Monte-Carlo/collision probability hybrid 
method has been developed for for efficient burnup calculations of 
light water fuel assemblies. By using this hybrid method, a comput- 
ing time is reduced to about 1/5 of a reference Monte-Carlo 
calculation because of the decrement of the number of Monte- 
Carlo calculations.The hybrid method is applied to the NEACRP 
LWR fuel burnup benchmark, and the numerical results are in good 
agreement to those of the reference Monte-Carlo calculation, 
though there is a large difference between the collision probability 
method and the Monte-Carlo method. Thus this hybrid method is 
found to be effective for burnup calculations of light water fuel as- 
semblies. (Authors). 4 refs., 1 tab., 8 figs. 


24073 (INIS-mf-13914, pp. 9-15) A stability identification 
system for boiling water nuclear reactors. Belblidia, L.A. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Chevrier, A. 1994. 96p. 
in Paul Scherrer Institut annual report 1993: Annex IV: PSI nuclear 
energy research progress report 19993. Order Number 
DE94629163. 

Boiling water reactors are subject to instabilities under low-flow, 
high-power operating conditions. These instabilities are a safety 
concern and it is therefore important to determine stability margins. 
This paper describes a method to estimate a measure of stability 
margin, called the decay ratio, from autoregressive modelling of 
time series data. A phenomenological model of a boiling water re- 
actor with known stability characteristics is used to generate time 
series to validate the program. The program is then applied to sig- 
nals from local power range monitors from the cycle 7 stability 
tests at the Leibstadt plant. (author) 7 figs., 2 tabs., 12 refs. 


24074 (INIS-mf-13914, pp. 49-54) Surface analysis, by 


SNMS, of 316L steel exposed to simulated BWR conditions. 
Buckley, D. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Schenker, E. 1994. 96p. In Paul Scherrer Institut annual report 


1993: Annex IV: PS/ nuclear energy research progress report 
1993. Order Number DE94629163. 

Samples of 316L steel have been exposed to Boiling Light Water 
Reactor chemistry for between forty and seven thousand hours. 
These samples. with three different surface finishes, 'as-delivered’, 
mechanically polished and electro-polished, have been analysed by 
Sputtered Neutral Mass Spectrometry and profiles of the con- 
stituent alloying elements have been obtained. Differences in the 
oxide that has built-up are compared and discussed in terms of 
current ideas of corrosion mechanisms. The structure of the oxide 
changes with exposure time for the experimental conditions. The 
effect of surface finish and water velocity have a clear marked ef- 
fect on the oxide structure and growth rate, respectively: samples 
in a low water velocity stream form the protective oxide, chromia, 
and some mixed spinels; electro-polished samples have no chro- 
mium layer but show possible secondary passivation through the 
build-up of nickel; and samples in high velocity water form a simple 
structured oxide that does not reach a saturation thickness after 
291 days but steadily increases. (author) 9 figs., 3 tabs., 7 refs. 


24075 (INIS-mf-13914, pp. 75-82) Computation of the me- 
chanical behaviour of nuclear reactor components. Brosi, S. 
(Paul Scherrer inst. (PSI), Villigen (Switzerland)); Niffenegger, M.; 
Roesel, R.; Reichlin, K.; Duijvestijn, A. 1994. 96p. In Paul Scherrer 
Institut annual report 1993: Annex IV: PSI nuclear energy research 
progress report 1993. Order Number DE94629163. 

A possible limiting factor of the service life of a reactor is the 
mechanical load carrying margin, i.e. the excess of the load carry- 
ing capacity over the actual loading, of the central, heavy section 
components. This margin decreases during service but, for safety 
reasons, may not fall below a critical value. Therefore, it is essen- 
tial to check and to control continuously the factors which cause the 
decrease. The reasons for the decrease are shown at length and in 
detail in an example relating to the test which almost achieved fail- 
ure of a pipe emanating from a reactor pressure vessel, weakened 
by an artificial crack and undergoing a water-hammer loading. The 
latter was caused by a sudden valve closure supposed to follow 
upon a break far downstream. The computational and experimental 
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difficulties associated with the simultaneous occurrence of an ex- 
treme weakening and an extreme loading in an already rather 
complicated geometry are explained. It is concluded that available 
computational tools and present know-how are sufficient to simu- 
late the behaviour under such conditions as would prevail in 
normal service, and even to analyse departures from them, as long 
as not all difficulties arise simultaneously. (author) figs., tabs., refs. 


24076 (INIS-mf-13914, pp. 83-87) Nuclear power plant life 
extension and management aspects; neutron irradiation em- 
brittlement and stress corrosion cracking - two possible 
degradation mechanisms and methods for their mitigation. Tip- 
ping, P. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Ineichen, 
U.; Cripps, R.C. 1994. 96p. In Paul Scherrer Institut annual report 
1993: Annex IV: PSI nuclear energy research progress report 
1993. Order Number DE94629163. 

The response of a mock-up low alloy ferritic reactor pressure 
vessel (RPV) steel and associated weldments to neutron irradiation 
has been studied using a combination of hardness, tensile, fracture 
mechanical and toughness tests in combination with annealing 
treatments. Thermal analysis using isochronal and isothermal tech- 
niques has indicated that annealing at a minimum of 440°C for 
168h is needed to mitigate neutron embrittlement received at 
290°C. Rates of re-embrittlement after annealing and reirradiating 
are no faster than initial rates, even up to neutron fluences as high 
as 5x10'%em-* (energy E>1 MeV). All mechanical properties 
measured benefited from annealing. Thus, annealing is indicated 
as one measure for maintaining mechanical properties in irradiated 
low alloy steels and welds and should be considered in plant life 
management strategies. The influence of simulated reactor coolant 
water chemistry on the stress corrosion cracking propensity of fer- 
ritic low alloy steel specimens in autoclave loop experiments has 
also been studied. The double cantilever bend specimens were fa- 
tigue pre-cracked and wedge-loaded to different degrees to induce 
nominal stress intensity factors between 15-95 MPa.m'/?. Other 
specimens were subjected to stress using a tensile loading device 
integral with the test autoclave. The importance of close control of 
the dissolved oxygen content and the conductivity of the water has 
become evident under these experimental conditions. The RPV 
material and degree and mode of loading are also important pa- 
rameters in SCC studies; stress intensity factors above 30 
MPa.m'/? have been associated with SCC in these studies. (au- 
thor) 2 figs., 13 refs. 


24077 (INIS-mf-14205) Brunsbuettel nuclear power pliant. 
Annual report 1992. Kernkraftwerk Brunsbuettel GmbH (Ger- 
many). 1993. 16p. (In German). Order Number DE94778956. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief report on the situation of the reactor which has been 
operating since 1976, numerous financial data (balance, profit- and 
loss calculation etc.) of the operating company are shown in this 
annual report. (UA) 


24078 (INIS-mf—14280) Kernkraftwerk Lingen: Safe enclo- 
sure. Annual report 1993: Technical report. Kernkraftwerk 
Lingen GmbH (Germany). 1994. 32p. (In German). Order Number 
DE94781592. Source: OSTI; NTIS (US Sales Only); INIS. 

The report deals with 1. operation of SE (general aspects, main- 
tenance, recurring tests, peculiarities); 2. monitoring of operation 
(temperature measurement, measurement of humidity, ventilation 
condensate, sump monitoring); 3. radiological data (personnel 
surveillance, aerosal activity, radioactive release with circulating 
and waste air, radioactive release via the waste water path, radia- 
tion monitoring in SE, control of surroundings, radioactive wastes). 
(orig.) 


24079 (SAND-93-7070) Aging management guideline for 
commercial nuclear power plants - heat exchangers. Booker, 
S.; Lehnert, D.; Daavettila, N.; Palop, E. MDC-Ogden Environmen- 
tal and Energy Services, Southfield, M! (United States). Jun 1994. 
27ip. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94015051. Source: OSTI; NTIS; INIS; GPO Dep. 

This Aging Management Guideline (AMG) describes recom- 
mended methods for effective detection and mitigation of 





age-related degradation mechanisms in commercial nuclear power 
plant heat exchangers important to license renewal. The intent of 
this AMG is to assist plant maintenance and operations personnel 
in maximizing the safe, useful life of these components. It also 
supports the documentation of effective aging management pro- 
grams required under the License Renewal Rule 10 CFR 54. This 
AMG is presented in a manner that allows personnel responsible 
for performance analysis and maintenance to compare their plant- 
specific aging mechanisms (expected or already experienced) and 
aging management program activities to the more generic results 
and recommendations presented herein. 
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Refer also to citation(s) 23714, 24075, 24079, 24140, 24159, 
24183, 24261, 24262, 24265, 24268, 24272, 24277, 24297, 24299, 
24300, 24301, 24314, 24317, 24330, 24633, 24637, 24638, 24641, 
24643, 24644, 24645, 24650, 24651, 24652, 24653, 24657, 24680, 
24681, 24683, 24684, 24685, 24686, 24687, 24688, 24689, 24690, 
24691, 24693, 24694, 24695, 24696, 24697, 24699, 24700, 24701, 
24703, 24704, 24705, 24706, 24707, 24708, 24709, 24710, 24711, 
24714, 24715, 24716, 24719, 25028, 26160, 26640 


24080 (BNWL-B-42) CPTF Run 4 flux monitoring. Divine, 
J.R. Battelle-Northwest, Richland, WA (United States). Pacific 
Northwest Lab. 18 Dec 1970. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94012857. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

At the present stage of reactor coolant studies it is possible to 
say that radiation has an effect on the deposition behavior of corro- 
sion products in the reactor. A quantitative relation between flux ad 
deposition rate or amount is not available, nor is there information 
as to exactly which component, or combination thereof, of the radi- 
ation is of most importance. To determine these effect conducted 
and those of other process parameters, Battelle-Northwest (BNW) 
conducted an experimental program for the Knolls Atomic Power 
Laboratory (KAPL) to evaluate the behavior of corrosion products 
in pressurized water-cooled nuclear reactor systems. Testing pro- 
cedures and results are detailed in this report. 


24081 (CEA-CONF—-11756) Core degradation in pressurized 
water reactors during severe accidents. Livolant, M.; Porracchia, 
A. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. 
de Protection et de Surete Nucleaire. 1993. 12p. (CONF-9303293— 
: 12. International Conference on Structural Mechanics in Reactor 
Technology, Stuttgart (Germany), 26 Mar 1993). Order Number 
DE94629584. Source: OSTI; NTIS (US Sales Only); INIS. 

In the past years, risk studies on both the TMI-2 and the Cher- 
nobyl accidents analyses have confirmed that severe accident 
prediction on nuclear power plants is a major significant issue. The 
main part of this issue first concerns the understanding of what oc- 
curs, second the evaluation of consequences and finally the 
elaboration of accident management measures. Accident initiators 
in light water reactors are ranged in two broad classes; namely, 
core uncovery accidents and reactivity insertion accidents. For the 
former, a large core degradation may arise, for the latter only a 
part of the core may be altered. In core uncovery accidents, which 
are characterized as slow developing accidents, the most influential 
mechanical mechanisms for core degradation are (a) clad balioon- 
ing and rupture, (b) failure of control rods and subsequent effects, 
(c) embrittlement of fuel rods and finally (d) crust formation and 
failure. The modeling in the main severe accident codes is often 
based on empirical approaches (lumped parameters) strongly 
connected to the experimental results. In the reactivity insertion ac- 
cidents which are characterized as fast developing accidents, fuel 
and cladding expansion with possible interaction (Pellet Cladding 
Mechanical Interaction) are the main mechanical mechanisms in- 
volved. The modeling in the codes is based on sound mechanical 
principles taking into account the latest experimental findings for 
the mechanical properties of the in-core materials. This paper, after 
a brief description of the overall in-vessel phenomena occurring 
during severe accidents on pressurized water reactors, gives an 
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overview of the major thermomechanical aspects of the core 
degradation. (authors). 8 figs., 26 refs. 


24082 (CONF-9310102—Vol.1, pp. 102-108) Design of a 
lightweight seismic structure resistant to tornado wind mis- 
siles. Tien, Y.L.; Baker, E.L.; Coombes, M. Lawrence Livermore 
National Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

Arkansas Nuclear One decided to expand the Control Room 
onto the Turbine Room floor. The design loads were to include 
earthquake, tornado wind, and tornado missiles. Preliminary calcu- 
lations indicated that the floor could not support the weight from a 
traditionally designed reinforced concrete-walled structure. A new 
design approach was needed. The design seismic demand on the 
structure was a relatively low 0.05g with the requirement to meet 
UBC standards. The tornado design loads included a wind speed 
of 360 mph (total) and two design missiles; a 4 inch x 12 inch x 
12’-0 inch wood plank traveling at 300 mph and a 10’ long, Sched- 
ule 40, 3 inch steel pipe traveling at 100 mph. The existing design 
dead and live loads on the structure were reduced by performing a 
walkdown to determine actual weights. Seismic, wind, and missile 
impact loads were calculated. The structural bracing configuration 
was determined to best utilize the existing structure. A lightweight 
composite wall section was developed to sustain the impact loads 
and to optimize constructibility concerns. The final conceptual de- 
sign utilized 8 inch thick lightweight concrete panels with No.6 
reinforcing bars at 9 inch c-c each way, each face. These panels 
included a 1/4 inch thick steel liner to prevent missile spalling and 
scabbing. A lightweight steel frame of columns and beams trans- 
fers the loads to the existing Turbine Room floor structure. 


24083 (DOE/SF/19682-2-Vol.1) Screening study for evalua- 
tion of the potential for system 80+ to consume excess 
plutonium - Volume 1: Final report. Combustion Engineering, 
Inc., Windsor, CT (United States). 30 Apr 1994. 524p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
93SF19682. Order Number DE94014368. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As part of the U.S. effort to evaluate technologies offering 
solutions for the safe disposal or utilization of surplus nuclear ma- 
terials, the fiscal year 1993 Energy and Water Appropriations 
legislation provided the Department of Energy (DOE) the neces- 
sary funds to conduct multi-phased studies to determine the 
technical feasibility of using reactor technologies for the triple mis- 
sion of burning weapons grade plutonium, producing tritium for the 
existing smaller weapons stockpile, and generating commercial 
electricity. DOE limited the studies to five advanced reactor de- 
signs. Among the technologies selected is the ABB-Combustion 
Engineering (ABB-CE) System 80+. The DOE study, currently in 
Phase ID, is proceeding with a more detailed evaluation of the de- 
sign’s capability for plutonium disposition. 


24084 (DOE/SF/19682-2-Vol.2) Screening study for evalua- 
tion of the potential for system 80+ to consume excess 
plutonium - Volume 2: Final report. Combustion Engineering, 
Inc., Windsor, CT (United States). 30 Apr 1994. 402p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
93SF19682. Order Number DE94014369. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As part of the U.S. effort to evaluate technologies offering 
solutions for the safe disposal or utilization of surplus nuclear ma- 
terials, the fiscal year 1993 Energy and Water Appropriations 
legislation provided the Department of Energy (DOE) the neces- 
sary funds to conduct multi-phased studies to determine the 
technical feasibility of using reactor technologies for the triple mis- 
sion of burning weapons grade plutonium, producing tritium for the 
existing smaller weapons stockpile, and generating commercial 
electricity. DOE limited the studies to five advanced reactor de- 
signs. Among the technologies selected is the ABB-Combustion 
Engineering (ABB-CE) System 80+. The DOE study, currently in 
Phase ID, is proceeding with a more detailed evaluation of the de- 
sign’s capability for plutonium disposition. 
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24085 (DOE/SF/19682-3) DOE plutonium disposition 
study: Analysis of existing ABB-CE Light Water Reactors for 
the disposition of weapons-grade plutonium: Final report. 
Combustion Engineering, Inc., Windsor, CT (United States). 1 Jun 
1994. 250p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-93SF19682. Order Number 
DE94014370. Source: OSTI; NTIS; INIS; GPO Dep. 

Core reactivity and basic fuel management calculations were 
conducted on the selected reactors (with emphasis on the System 
80 units as being the most desirable choice). Methods used were 
identical to those reported in the Evolutionary Reactor Report. From 
these calculations, the basic mission capability was assessed. The 
selected reactors were studied for modification, such as the addi- 
tion of control rod nozzles to increase rod worth, and internals and 
control system modifications that might also be needed. Other sys- 
tem modifications studied included the use of enriched boric acid 
as soluble poison, and examination of the fuel pool capacities. The 
basic geometry and mechanical characteristics, materials and fabri- 
cation techniques of the fuel assemblies for the selected existing 
reactors are the same as for System 80+. There will be some 
differences in plutonium loading, according to the ability of the re- 
actors to load MOX fuel. These differences are not expected to 
affect licensability or EPA requirements. Therefore, the fuel tech- 
nology and fuel qualification sections provided in the Evolutionary 
Reactor Report apply to the existing reactors. An additional factor, 
in that the existing reactor availability presupposes the use of that 
reactor for the irradiation of Lead Test Assemblies, is discussed. 
The reactor operating and facility licenses for the operating plants 
were reviewed. Licensing strategies for each selected reactor were 
identified. The spent fuel pool for the selected reactors (Palo 
Verde) was reviewed for capacity and upgrade requirements. Re- 
actor waste streams were identified and assessed in comparison to 
uranium fuel operations. Cost assessments and schedules for con- 
verting to plutonium disposition were estimated for some of the 
major modification items. Economic factors (incremental costs as- 
sociated with using weapons plutonium) were listed and where 
possible under the scope of work, estimates were made. 


24086 (FZR-47) Verification of the 3-dimensional core 
model DYN3D/M2: Technical report. Grundmann, U.; Rohde, U. 
Forschungszentrum Rossendort e.V. (FZR) (Germany). Inst. fuer 
Sicherheitsforschung. Jun 1994. 63p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 1500925. Order Number 
DE94781562. Source: OSTI; NTIS (US Sales Only); INIS. 

An overview is given of significant results concerning previous 
verification activities for the three-dimensional core model DYN3D/ 
M2 developed for reactors with hexagonal fuel elements. The in- 
vestigations carried out for steady-state and time-dependent power 
density, thermohydraulics and fuel rod model as well as for the 
integral model are described. The validations are based on the cal- 
culation of single effect tests and experiments on VVER-specific 
test facilities, comparisons with other codes and benchmark solu- 
tions and partly on the comparison of calculated parameters with 
measured data from operating NPP with VVER. Further need of 
verification exists particularly for the integral model and the applica- 
tion to VVER-1000 reactors. (orig.) 


24087 (IAEA-IWG-NPPCI-94/2, pp. 86-93) Ageing of motor 
operated isolating valve at the Loviisa PWRS (IVO). Sneliman, 
J.P. (Imatran Voima Oy, Loviisa (Finland). Loviisa Power Plant). in- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. Sponsored by Technical Research Centre of Finland, 
Espoo (Finland). (CONF-931275-: Meeting on management of 
ageing of motor operated isolating valve, Espoo (Finland), 7-10 
Dec 1993). In Management of ageing of motor operated isolating 
valve. Working material: Report of a meeting held in Espoo, Fin- 
land, 7-10 December 1993. 123p. Order Number DE94628046. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Coordinated research programme on management of ageing of 
motor operated isolating valves at the Loviisa PWRs is described. 


24088 (IAEA-IWG-NPPCI-94/2, pp. 106-120) Approach to 
evaluation and prediction of lifetime characteristics of NPP 
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valve on the basis of operation data. Emelyanov, V.; Kamysh- 
nikov, O.; Dovgalyuk, V.; Plying, B. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1994. Sponsored by 
Technical Research Centre of Finland, Espoo (Finland). (CONF- 
931275-: Meeting on management of ageing of motor operated 
isolating valve, Espoo (Finland), 7-10 Dec 1993). In Management 
of ageing of motor operated isolating valve. Working material: Re- 
port of a meeting held in Espoo, Finland, 7-10 December 1993. 
123p. Order Number DE94628046. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The report contains brief description of the main activity stages 
for testing, evaluation and prediction of reliability factors (including 
characteristics and factors of longevity) for NPP operating equip- 
ment. Valves equipped with electric drive that are installed in level 
control system of steam generator in WWER-1000 reactor are 
taken as an example. Main emphasis is made on classification of 
failures which had taken place during operation, on detection of 
prevailing mechanisms of ageing and on assessment of operation 
factors of reliability and methods of their testing, assessment and 
prediction. Principles of product ageing parameters selection are 
briefly described as well as mathematic methods used for quantita- 
tive assessment of products reliability factors according to its 
operation data. The report includes considerations on procedure of 
operating evaluation, testing and prediction of complex unique 
equipment based on testing of state vectors path, probabilities of 
defining parameters to be tested characterizing operability of set 
components within the assumed boundaries written in design and 
operation documentation are components of the vectors mentioned 
above. 9 refs, 4 figs. 


24089 (IAEA-TECDOC-—738, pp. 147-155) 1000 MWe passive 
pressure tube LWR with superflat power density profile. Hej- 
zlar, P. (Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Nuclear Engineering); Todreas, N.E.; Driscoll, M.J. 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351—: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new concept for an advanced passive pressure tube reactor is 
briefly described. The proposed concept is of similar design to 
CANDU reactors, but different in three key aspects. First, a solid 
fuel matrix is used in place of pin-rod bundles to enhance the dissi- 
pation of decay heat from the fuel in the absence of primary 
coolant. Second, the heavy water coolant in the pressure tubes is 
replaced by light water, which serves also as a moderator. Finally, 
the heavy water moderator is replaced by low pressure gas and 
the normally voided calandria is connected to a light water heat 
sink. The purpose of the gas is to keep the light water out of the 
calandria during normal operation, while during loss of coolant or 
loss of heat sink accidents it allows passive calandria flooding. The 
proposed pressure tube reactor can survive a LOCA without scram 
and without replenishing primary coolant inventory, while the safe 
temperature limits on the fuel and pressure tube are not exceeded. 
The heterogeneous arrangement of the fuel and moderator en- 
sures a negative void coefficient under all circumstances. Although 
light water is used as both coolant and moderator, the reactor 
exhibits high neutron thermalization and large prompt neutron life- 
time, similar to D2O moderated cores. Moreover, the neutron 
migration length is substantially increased, which results in a 
strongly coupled core with inherently flat power density profile 
(peak/average power < 1.15), and absolute stability against spatial 


xenon oscillations. (author). 17 refs, 11 figs. 


24090 (IAEA-TECDOC-—742) Design basis and design fea- 
tures of WWER-440 model 213 nuclear power plants. Reference 
plant: Bohunice V2 (Slovakia): Report of the IAEA technical 
co-operation project RER/9/004 on evaluation of safety aspects 
of WWER-440 model 213 nuclear power plants. Intemational 
Atomic Energy Agency, Vienna (Austria). May 1994. 155p. Order 
Number DE94629585. Source: OSTI; NTIS (US Sales Only); INIS. 





The prime objective of the IAEA Technical Co-operation Project 
on Evaluation of Safety Aspects of WWER-440 model 213 NPPs is 
to co-ordinate and to integrate assistance to national organizations 
in studying selected aspects of safety for the same type of reac- 
tors. Consequently, the study integrated the results generated by 
national activities carried out in the Czech Republic, Hungary, Slo- 
vakia and Ukraine and co-ordinated through the IAEA. Valuable 
assistance in carrying out the tasks was also provided by Bulgaria 
and Poland. A set of publications is being prepared to present the 
results of the project. The publications are intended to facilitate the 
review and utilization of the results of the project. They are also 
providing assistance in further refinement and/or extension of plant 
specific safety evaluation of model 213 NPPs. This Technical Doc- 
ument addressing the design basis and safety related design 
features of WWER-440 model 213 plants is the first of the series to 
be published. It is hoped that this document will be useful to any- 
one working in the field of WWER safety, and in particular to 
experts planning, executing or reviewing studies related to the sub- 
ject. Refs, 36 figs, tabs. 


24091 (INIS-mf—13907, pp. 150-158) A Monte Carlo method 
for whole core microscopic burn up calculations. Hutton, J.L. 
(AEA Technology, Winfrith (United Kingdom)); Butement, A.W. 
Ben-Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DES4627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Neutronic calculations for the burnup of a reactor core are usu- 
ally based upon deterministic methods requiring a geometric mesh 
which can only approximately represent the core structure, and us- 
ing macroscopic cross sections. On the other hand, Monte Carlo 
methods allow the use of sophisticated geometrical approach en- 
abling accurate three dimensional representation of the core 
structure, but these methods also usually rely upon macroscopic 
approach for cross sections. In the WIMS-E modular program 
scheme such a limitation has recently been overcome by introduc- 
ing a microscopic burnup scheme which uses the Monte Carlo 
fluxes together with microscopic cross sections to give nuclide re- 
action rates, which are used as a basis for solving nuclear material 
balance equations for each region. The resulting predictions for the 
reactor at successive burnup time steps are thus based on a cal- 
culational route where both geometry and cross sections are 
accurately represented providing a reliable and independent ap- 
proach for benchmarking other methods. Examples of results using 
this method are presented. (authors). 4 refs., 3 tabs. 


24092 (INIS-mf-13907, pp. 167-174) Detailed resonance ab- 
sorption calculations with the Monte Carlo code MCNP and 
collision probability version of the slowing down code 
ROLAIDS. Kruijf, W.J.M. de (Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands)); Janssen, A.J. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
Very accurate Mote Carlo calculations with Monte Carlo Code 
have been performed to serve as reference for benchmark calcula- 
tions on resonance absorption by U*8 in a typical PWR pin-cell 
geometry. Calculations with the energy-pointwise slowing down 
code calculates the resonance absorption accurately. Calculations 
with the multigroup discrete ordinates code XSDRN show that ac- 
curate results can only be achieved with a very fine energy mesh. 
(authors). 9 refs., 5 figs., 2 tabs. 


24093 (INIS-mf—13907, pp. 305-312) Effects of up scattering 
by heavy nuclides on Doppler changes of resonance adsorp- 
tion. Rothenstein, W. (Technion-israel Inst. of Tech., Haifa (Israel). 
Dept. of Mechanical Engineering). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
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(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure for handling energy changes of neutrons accurately 
in a Monte Carlo code, within the large resonances of heavy nu- 
clides, is discussed. The procedure has been applied in the MCNP 
program to sample problem which relates to PWR unit cells. The 
Statistical uncertainties in estimating the effect of neutron up scat- 
tering in pronounced resonances of heavy nuclides on resonance 


absorption rates, and their temperature changes, are discussed. 
(author). 10 refs. 


24094 (INIS-mf—13907, pp. 335-343) Introduction of mixed 
oxide fuel elements in the belgian cores: Safety aspects. Char- 
lier, A.F. (AIB-VINCOTTE Nuclear, Operatinal Project and 
Inspection department, Brussels (Belgium)); Hollasky, N.A. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The important amount of plutonium recovered from the 
reprocessing of spent fuel on the one hand, the national and inter- 
national experience of the use of mixed oxide UO2-PuO> fuel in 
power reactors on the other hand, have led Belgian utilities to 
decide the introduction of Mixed-Oxide fuel in Doel unit 3 and Ti- 
hange unit 2 cores. The 'MOX’ project has shown that it was 
possible without reducing safety or requiring modifications of the 
plant equipment. It has been approved by the Belgian ‘Nuclear 
Safety Commission’. (authors). 1 tab., 2 figs. 


24095 (INIS-mf-13907, pp. 344-351) WWER reactor physics 
code applications. Gado, J. (Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics); Keresz- 
turi, A.; Gacs, A.; Telbisz, M. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled steady-state reactor physics and thermohydraulic 
code system KARATE has been developed and applied for 
WWER-1000 and WWER-440 operational calculations. The 3 D 
coupled kinetic code KIKO3D has been developed and validated 
for WWER-440 accident analysis applications. The coupled kinetic 
code SMARTA developed by VTT Helsinki has been applied for 
WWER-440 accident analysis. The paper gives a summary of the 
experience in code development and application. (authors). 10 
refs., 2 tabs., 5 figs. 


24096 (INIS-mf-—13907, pp. 352-359) Power transients in 
PWR seif-initiated by positive moderator temperature coeffi- 
cient. Melice, M. (TRACTEBEL, Brussels (Belgium)). Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
The consequences of the potential reactivity release resulting 
from a positive moderator temperature coefficient in an un-red criti- 
cal PWR core are investigated by calculating ATWS reactivity 
accidents. The transients are initiated from a hot-zero power test 
condition, and also from a hypothetical cold shutdown state. At hot- 
zero power, the consequences are negligible. For the cold case, 
the core avoids sustaining the high reactivity by rapidly transiting to 
a boiling state. (author). 4 refs., 24 figs. 


24097 (INIS-mf-13907, pp. 360-370) Three dimensional 
computation of PWR reactivity accidents by thermal-hydraulic 
transients. Raymond, P. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Direction des Reacteurs Nucleaires); Paik, 
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H.J. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reactivity accidents due to thermohydraulic transients as steam 
line break or boron dilution accidents in a Pressurized Water Reac- 
tor are characterized by a large asymmetric reactivity effects in the 
reactor core. A best estimate calculation of the consequences of 
such accidents require the coupling of three dimensional and time 
dependent neutronic and thermohydraulic computations in the re- 
actor core. Furthermore in order to compute the time variation of 
the core inlet and outlet boundary conditions, the thermohydraulic 
transient in the reactor coolant primary loop and in the reactor ves- 
sel has to be also computed. This paper describes the possibilities 
of the SAPHYR system (Reactor Physics Analysis computer code 
System) to calculate these transients, by coupling neutron kinetics 
and thermal hydraulics in the reactor core and primary system. The 
first part of this paper gives the description of the CRONSO-2, 
FLICA-4 and FLICA-S computer codes and coupling methods. The 
second part of the communication deals with a steam line break 
calculation performed with the SAPHYR system. (authors). 6 refs., 
15 figs. 


24098 (INIS-mf—13907, pp. 371-378) CORD-2 package for 
PWR design calculations. Trkov, A. (Institut Jozef Stefan, Ljubl- 
jana (Yugosiavia)); Ravnik, M. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The CORD-2 package is designed to provide a modern, inde- 
pendent calculational tool for reactor core calculations. It provides 
options that are essential for modeling the advanced features of 
fuel assemblies. Its development is part of a wider effort to estab- 
lish country’s own expertise in nuclear design and safety analysis. 
The package provides not only the calculational modules, but also 
the data management support facilities. It has been implemented 
on VAX/VMS and on PC/DOS, but extension to other systems is 
quite straightforward. The main components and the calculational 
methods are briefly described. The results of the validation 
programme are presented. They include the comparison of the cal- 
culated results with the measured values of ten cycles of the Krsko 
nuclear power plant and for the IAEA test case Almaraz, with spe- 
cial emphasis on the first cores at hot-zero power conditions. The 
results of the validation programme shows that CORD-2 is applica- 
ble for design level PWR core calculations. (authors). 9 refs., 4 
figs., 3 tabs. 


24099 (INIS-mf-13907, pp. 379-386) The CORSYS neutron- 
ics code system. Caner, M. (Israel Atomic Energy Commission, 
Yavne (israel). Soreq Nuclear Research Center); Krumbein, A.D.,; 
Saphier, D.; Shapira, M. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work is to assemble a code package for 
LWR core physics including coupled neutronics, burnup and ther- 
mal hydraulics. The CORSYS system is built around the cell code 
WIMS (for group microscopic cross section calculations) and 3- 
dimension diffusion code CITATION (for burnup and fuel 
management). We are implementing such a system on an IBM RS- 
6000 workstation. The code was rested with a simplified model of 
the Zion Unit 2 PWR. (authors). 6 refs., 8 figs., 1 tabs. 


24100 


(INIS-mf—13907, pp. 424-429) TORT application in re- 
actor pressure vessel neutron flux calculations. Belousov, S.|. 
(Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika); llieva, K.D.; Antonov, 
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S.Y. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The neutron flux values onto reactor pressure vessel for WWER- 
1000 and WWER-440 reactors, at the places important for metal 
embrittlement surveillance have been calculated by 3 dimensional 
code TORT and synthesis method. The comparison of the results 
received by both methods confirms their good consistency. (au- 
thors). 13 refs., 4 tabs. 


24101 (INIS-mf-13907, pp. 451-458) Validation of the in- 
core fuel management codes by calculating a square lattice 
with adjacent gadolinium pins. Marinkovic, N.M. (Institute of Nu- 
clear Sciences VINCA, Belgrad (Yugoslavia)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the comparison of the results obtained 
through the coordinated research program on safe core manage- 
ment with burnable absorber in WWERs organized and supported 
by IAEA. With the aim to verify and validate the in-core manage- 
ment codes, a simplified BWR square lattice with adjacent 
gadolinium burnable adsorber rods was adopted as a benchmark 
for comparison of results. Comparison of the most important neu- 
tronic data enables reaching conclusions concerning the influence 
of gadolinium burnable absorber on the parameters of the lattice. 
Variation coefficients and standard deviations are compared to the 
typical accuracies recommended by IAEA for power reactors. Tak- 
ing into account the complexity of the problem as well as different 
methods applied by the compared codes, an acceptable good 
agreement of the results is obtained. Discrepancies of the results 
are mostly due to different cross section data libraries applied. (au- 
thor). 5 refs., 11 tabs., 1 figs. 


24102 (INIS-mf-—13907, pp. 477-484) Xenon oscillations with 
special reference to the PIUS reactor. Hoejerup, C.F. (Risoe Na- 
tional Lab., Roskilde (Denmark). Nuclear Safety Research Dept.); 
Nonboel, E. Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jan 1994. (CONF-940109—: International conference on reactor 
physics and reactor compuations, Tel Aviv (israel), 23-26 Jan 
1994). In Reactor Physics and reactor computations: Proceedings 
of the international conference on reactor physics and reactor com- 
putations. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The PIUS reactor (Process Inherent Ultimate Safety, an ad- 
vanced reactor design by ABB Sweden) is a pressurized water 
reactor without any movable rods. Thus, no means exists to coun- 
teract spatial Xe-oscillations if any. Calculations have been 
performed, which show that PIUS reactor is stable against Xe- 
oscillations in its proposed size (2000 MWt h), but also that the 
size cannot be increased significantly without the occurrence of 
power oscillations. (authors). 3 refs., 5 figs. 


24103 (INIS-mf-13907, pp. 526-533) WWER in-core fuel 
management benchmark definition: Benchmark calculations 
and comparison analyses. Apostolov, T. (Komitet za Mirno 
Izpolzuvane na Atomnata Energiya, Sofia (Bulgaria)); Alekova, G.; 
Prodanova, R.; Petrova, T.; Ivanov, K. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

Two benchmark problems for WWER-440, including design pa- 
rameters, operating conditions and measured quantities are 
discussed in this paper. Some benchmark results for infinitive mul- 
tiplication factor -K,#, natural boron concentration - Cg and relative 





power distribution - Kg obtained by use of the code package are 
represented. (authors). 5 refs., 3 tabs. 


24104 (INIS-mf—13907, pp. 552-558) The ultimate in-core 
fuel management code for pressurized water reactors. Levine, 
S.H. (Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Nuclear Engineering); Bai, D.; Zhian, L. Ben-Gurion Univ. 
of the Negev, Beersheba (israel). Jan 1994. (CONF-940109-: In- 
ternational conference on reactor physics and reactor compuations, 
Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The ultimate in-core fuel management code for pressurized wa- 
ter reactors is defined and a code presented which aims toward 
the ultimate code. The code environment which is written in C- 
language with all of the neutronic codes written in Fortran. The 
main goal is to minimize fuel costs while meeting all constraint. 
The code presented is a combination of two fuel management 
codes now in operation, plus some modifications and additions 
which bring it closer to the ultimate code. (authors). 13 refs. 1 fig. 


24105 (INIS-mf-13907, pp. 559-563) Application of a ge- 
netic algorithm to core reload pattern optimization. Tanker, E. 
(Turkiye Elektrik Kurumu Nukieer Enerji Dairesi, Ankara (Turkey)); 
Tanker, A.Z. Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jan 1994. (CONF-940109-: International conference on reactor 
physics and reactor compuations, Tel Aviv (israel), 23-26 Jan 
1994). In Reactor Physics and reactor computations: Proceedings 
of the international conference on reactor physics and reactor com- 
putations. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A genetic algorithm is applied to reload pattern optimization of a 
PWR core. Evaluating all different distributions of a given batch 
load separately is found slow and ineffective. Allowing patterns 
from different distributions to combine reproduce, an optimized pat- 
tern better than that obtained from from linear programming is 
found, albeit in a longer time. (authors). 5 refs., 2 tabs. 


24106 (INIS-mf-13907, pp. 564-571) Stochastic optimization 
of loading pattern for PWR. Smuc, T. (Zagreb Univ. (Yugoslavia). 
Elektrotehnicki Fakultet); Pevec, D.; Petrovic, B.; Urli, N. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The application of stochastic optimization methods in solving in- 
core fuel management problems is restrained by the need for a 
large number of proposed solutions loading patterns, if a high qual- 
ity final solution is wanted. Proposed loading patterns have to be 
evaluated by core neutronics simulator, which can impose unrealis- 
tic computer time requirements. A new loading pattern optimization 
code Monte Carlo Loading Pattern Search has been developed by 
coupling the simulated annealing optimization algorithm with a fast 
one-and-a-half dimensional core depletion simulator. The structure 
of the optimization method provides more efficient performance 
and allows the user to empty precious experience in the search 
process, thus reducing the search space size. Hereinafter, we dis- 
cuss the characteristics of the method and illustrate them on the 
results obtained by solving the PWR reload problem. (authors). 7 
refs., 1 tab., 1 fig. 


24107 (INIS-mf-13907, pp. 572-579) The efficiency and fi- 
delity of the in-core nuclear fuel management code 
FORMOSA-P. Kropaczek, DJ. (North Carolina State Univ., 
Raleigh, NC (United States). Dept. of Nuclear Engineering); Turin- 
sky, P.J.; Parks, G.T.; Maldonado, G.!. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
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The second-order generalized perturbation theory (GPT), nodal 
neutronic model utilized within the nuclear fuel management opti- 
mization code FORMOSA-P is presented within the context of 
prediction fidelity and computational efficiency versus forward solu- 
tion. Key features of thr GPT neutronics model as implemented 
within the Simulated Annealing optimization adaptive control algo- 
rithm are discussed. Supporting results are then presented 
demonstrating the superior consistency of adaptive control for both 
global and local optimization searches. (authors). 15 refs., 1 fig., 4 
tabs. 


24108 (INIS-mf-—13907, pp. 590-597) Performance of im- 
proved polynomial and analytical nodal diffusion methods in 
the treatment of the MOX-UO, interface. Bouamrirene, A. (Elec- 
tricite de France (EDF), 75 - Paris (France). Direction des Etudes 
et Recherches); Noceir, S. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the intemational conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

Solving for two energy group static, quasi-static or kinetic diffu- 
sion equation for PWR is done in the COCCINELLE, a code 
developed at Electricite De France, by using two different methods: 
a finite difference method and a second order polynomial nodal 
method. Although faster than the finite difference method, the sec- 
ond order nodal method used with a coarse-mesh does not attain 
good accuracy, particularly for mixed oxide fuel cores. New kinds 
of nodal methods have since been developed by S. Noceir in his 
Ph.D. work. These are third and fourth order polynomial nodal 
methods along with an analytical nodal method. The unknown used 
to solve the diffusion equation are the node-average-flux and the 
face average currents. With a flux elimination and a good matrix 
preconditioning technique, we now get run time much shorter than 
those obtained with a classical method, with a better accuracy. We 
have compared the relative performance of these new methods on 
a core with mixed oxides fuel assemblies, that is, with large hetero- 
geneities. We present the results. Taking into account our needs 
for accuracy and speed for depletion calculations, we have chosen 
the fourth order nodal method, which will be more adequate to re- 
produce the large flux variations in the mixed oxides cores and will 
be above all, sufficiently fast. (authors). 4 refs., 1 tab., 3 figs. 


24109 (INIS-mf-13907, pp. 617-624) Local mesh refinement 
in reactor calculation using variational nodal method. Ruggieri, 
J.M. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-lez-Durance (France)); Doriath, J.Y.; Boyer, R.; Malvagi, F. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A local mesh refinement technique based on the variational 
nodal transport method has been developed to account explicitly 
for the strong localized heterogeneities in full core calculations. 
This technique relies on using the partial in going surface currents 
produced during coarse mesh iterations as boundary conditions for 
fine mesh calculations embedded within the coarse mesh calcula- 
tions. The outgoing fine mesh partial currents are averaged to 
serve in the coarse mesh iterations. This method has been devel- 
oped for 2 dimensional XY geometry and has been tested for a 
detailed rodded PWR model. (authors). 7 refs., 2 tabs., 6 figs. 


24110 (INIS-mf-13907, pp. 715-722) Experimental investiga- 
tion of the space-time kinetics effect at full scale critical facility 
V-1000. lonov, V.S. (Russian Research Centre ‘Kurchatov Insti- 
tute’, Moscow (Russian Federation)); Krajnov, Yu.A. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 

International conference on reactor physics and reactor 
compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
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Space-time kinetics experiments were performed with full scale 
WWER-1000 core at the critical facility V-1000. The critical facility 
and measuring instrumentation used in experiments are briefly de- 
scribed. Review and common assessment of the experiment are 
also given. (authors). 2 refs., 1 tab., 11 figs. 


24111 (INIS-mf-13907, pp. 757-765) Review of theoretical 
and experimental investigations of WWER pressure vessel ra- 
diation damage in engineering benchmarks. Zaritskij, S.M. 
(Russian Research Centre 'Kurchatov Institute’, Moscow (Russian 
Federation)); Osemera, B. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OST!; NTIS (US Sales Only); INIS. 

A short review of the WWER-440 and WWER-1000 pressure 
vessel exposure investigation at the LR-0 experimental reactor is 
presented. After description of the experimental arrangement se- 
lected results of measurements are compared with the core and 
neutron transport calculations. (authors). 3 refs., 3 tabs., 2 figs. 


24112 (INIS-mf-13907, pp. 789-797) Verification of the 
Prince-W principal components method for WWERs. Makai, M. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques); Temesvari, 
E. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Surveillance of a nuclear reactor core comprehends the determi- 
nation of the assemblywise power distribution. Derived from the 
powers of the measured assemblies, the powers of the non- 


measured assemblies are calculated with the help of the principal 
components method. Certain results of the verification are pre- 
sented. The verification includes tests for operational as well as 
extreme core states of WWER-440 units. (authors). 4 refs., 1 tab., 
9 figs. 


24113 (INIS-mf-13914, pp. 55-60) Quality assurance of the 
reactor pressure vessel of nuclear power plants. Determina- 
tion of the fracture toughness Kj above the ductile-brittle 
transition region on small test specimens by means of a con- 
formal mapping. Ulirich, G. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Kromphoiz, K. 1994. 96p. In Pau! Scherrer Institut 
annual report 1993: Annex IV: PSI nuclear energy research 
progress report 1993. Order Number DE94629163. 

The "surveillance-programs” for the determination of the mechan- 
ical properties of reactor pressure vessel (RPV) materials, as a 
function of the neutron dose, include impact and tensile tests for 
the boiling water reactor; while for pressurized water reactors addi- 
tional wedge opening load specimens (WOL), for the measurement 
of the fracture toughness Kic at low temperatures, are utilized. 
While the Charpy impact toughness gives the total magnitude of 
energy, which indicates the change of the material state, e.g. the 
state of embrittlement, the fracture toughness, lic, gives a base for 
mechanical calculations. This is of importance for components in 
which cracks or flaws are assumed. The mechanical analysis, and 
its relevance to safety assessments, depends on the knowledge of 
different parameters such as geometry of the structure and flaws, 
and load history of the structure. Fracture mechanical methods 
play an important role, if the leak-before-fracture problem is consid- 
ered. Within the frame work of fracture mechanical methods, only 
the influence of assumed macroscopic cracks on the structural be- 
haviour can be handied. Flaw formation processes in flaw-free 
structures, as well as the treatment of short flaws, can not currently 
be included. In the regime of low and intermediate temperatures 
(for ferritic and austenitic materials, normally below 400°C), the 
rules of linear elastic fracture mechanics (LEFM) and elasto-plastic 
fracture mechanics (EPFM) are applied, some of which are already 
part of the code cases. (author) 5 figs., 32 refs. 
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24114 (INIS-mf-13937) The Belgian experience on the 
backfitting and safety upgrading of old operating nuclear 
power plants. Brognon, T. Belgatom SA, Brussels (Belgium). 1993. 
12p. (CONF-9306350—: Energy forum ’93: conference on energy 
problems of Bulgaria, Varna (Bulgaria), 22-24 Jun 1993). Order 
Number DE94629586. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the methodology for backfitting and safety 
upgrading during the reevaluation of the Belgian NPP’s: first gen- 
eration (Doel-1, Doel-2, Tihange-1) and second generation plants 
(Doel-8, Doel-4, Tihange-2 and Tihange-3). A list of essential 
safety subjects and topics is given. The experience has proved the 
feasibility of a safety upgrading of operating NPP without injury to 
its availability, the benefit of a close cooperation between owner, 
engineering company and safety authorities throughout the project. 
A global approach to solving numerous specific deficiencies along 
with the optimization of the investments regarding the safety im- 
provement of the NPP is suggested. Further increase of the 
know-how will be achieved through the present Belgian programme 
along with similar activities abroad. (R.I.). 


24115 (INIS-mf-13942) Neutron physics analysis of core 
reserve at Cycle 17 of Kozloduy-2 unit. Kharalampieva, Ts.; 
Stoyanova, |.; Spasova, V.; Antov, A. Kombinat Atomna 
Energetika, Kozloduj (Bulgaria). 1993. 19p. (in Bulgarian). (CONF- 
9306350—: Energy forum '93: conference on energy problems of 
Bulgaria, Varna (Bulgaria), 22-24 Jun 1993). Order Number 
DE94629587. Source: OSTI; NTIS (US Sales Only); INIS. 

Kozloduy-2 unit began its commercial operation in 1975. Its 17th 
refueling cycle is performed in 1992 according to a special safety- 
related schedule. This report provides data on fuel loading, power 
density distributions, operational limits, reactivity coefficients, con- 
trol rod worths. The core is arranged in a new loading pattern with 
better distribution of the differently burnt assemblies, in order to 
achieve the most uniform power distribution. Preliminary calculated 
values have been compared with the experimental data measured 
during the start-up of Unit 2. The results of experiment show that 
the cycle 17 of Kozloduy-2 reactor satisfies the nuclear safety crite- 
ria. 4 figs., 9 tabs., 7 refs. (author). 


24116 (INIS-mf-13943) Accuracy of the programme pack- 
age for neutron-physical characteristics forecasting of the 
refuelling cycles in Kozloduj NPP WWER 440. Kharalampieva, 
Ts.; Stoyanova, |.; Spasova, V.; Antov, A.; Simeonov, T.; Petkov, 
P. Kombinat Atomna Energetika, Kozloduj (Bulgaria). 1993. 19p. 
(In Bulgarian). (CONF-9306353-: Energy forum ’93: conference on 
energy problems of Bulgaria, Varna (Bulgaria), 22-24 Jun 1993). 
Order Number DE94630758. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Based on calculations of some important physical parameters of 
the WWER-440 cores, the accuracy of the following currently used 
computer codes is discussed: the 3D neutron diffusion large-nodes 
code SPPS-1 (modeling of the major physical processes in the 
core); BIPR-5AK (calculations of the core state at low power lev- 
els); KR (reactivity coefficients calculations) and HEXAB2DB 
(calculations of the pinwise power density distribution). Compar- 
isons of the calculated results with real measured data are 
systematically carried out. The errors in determination of major pa- 
rameters are assessed as follows: for thermal power values the 
differences in the balances between primary and secondary 
coolant circuits - < +2%; for the power distribution in WWER-440/ 
230 by in-core thermocouple measurements - 0.8°C; for determina- 
tion of the peaking factors - 3-5%; for boron concentration (mean 
square root error) - 0.06-0.1 g/kg; for control rod position - several 
cm. For the critical core state parameters and the continuity of the 
fueling cycle the accuracy of the codes is +0.4% of reactivity. For 
the assembly power distribution the maximum errors are in the 
order of +8%, the average error for assemblies of different enrich- 
ment and operation period - in the order of +3%. The accuracy of 
the SPPS-1 code practically does not depend on the possible vari- 
ations of operation parameters and is considered as a warrant for 
an efficient use of the fuel ensuring the maximum load peaking fac- 
tors of the core power distribution which are stable and lower than 
the permissible values. 10 refs., 5 figs., 4 tabs. (R.Ts.). 


24117 (KEK-PROC-93-8, pp. 215-220) Production and use 
of '®N high energy 7-rays by an electron linear accelerator. 





Akimoto, Tadashi (Hokkaido Univ., Sapporo (Japan)); Hirata, 
Tsuyoshi; Narita, Masakuni; Suzuki, Toshikazu; Tomita, Kiyoshi. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1993. (CONF-9301135—: 7. workshop on radiation detectors 
and their uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation de- 
tectors and their uses. 236p. Order Number DE94737963. Source: 
OSTI; NTIS; INIS. 

This paper reports the development of a high energy +4-ray irradi- 
ation field with '®N created by the reaction of 'O(n,p)'®N in the 
water by a 45MeV-LINAC. Results of the photon spectrum mea- 
sured with a high purity germanium semiconductor detector 
(HPGe) and also with Csi(Tl) detectors for detection systems in 
Nuclear Power Plants are shown. (J.P.N.). 


24118 (KFK+1994-1/G) Development and testing of a pro- 
totype NPP information system based on the G2 expert 
system shell. Vegh, J. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics); Bodnar, M.; 
Brueger, L.; Tanyi, M.; Sefcsik, F. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Jan 1994. 43p. Order Number DE94629588. Source: OST!; NTIS 
(US Sales Only); INIS. 

The components and functioning of the GPCS information sys- 
tem is described as applied for process monitoring and alarm 
generation in WWER-440 type nuclear power plant. The prototype 
system was developed by using the G2 real-time expert system 
shell, measurements were simulated by a WWER-440 compact 
simulator and by the archive replay of a core monitoring system. 
The benefits of the object oriented technology description, expert 
system approach and information integration are emphasized. (au- 
thor) 21 refs.; 17 figs. 


24119 (LTKK-EN-A-17) Experimental investigation of heat 
losses at the PACTEL facility. Banati, J. (Hungarian Academy of 
Sciences, Budabest (Hungary). Central Research Inst. for Physics). 
Lappeenranta Univ. of Technology (Finland). Dept. of Energy Tech- 
nology. 1990. 28p. Order Number DE94628107. Source: OSTI; 
NTIS; INIS. 

Some methods are described in the present study for determin- 
ing heat losses of experimental test facilities. Two different 
methods were chosen to be applied for the PACTEL. The experi- 
ment based on the transient method was performed in June, 1990, 
while results of earlier natural circulation tests could serve as a 
comparison between two procedures. Calculated results and plots 
show that the formation and values of heat losses have come up 
to the expectations however additional experiment is needed to ob- 
tain information about the distribution of heat losses throughout the 
facility. (orig.). (4 refs., 17 figs., 1 tab.). 


24120 (LTKK-EN-B-64) A study on natural circulation as a 
passive safety mechanism in light water reactors. Munther, R. 
(Lappeenranta Univ. of Technology (Finland). Dept. of Energy Tech- 
nology); Kalli, H.; Riikonen, V.; Kervinen, T. Lappeenranta Univ. of 
Technology (Finland). Dept. of Energy Technology. 1989. 78p. (In 
Finnish). Order Number DE94628108. Source: OSTI; NTIS; INIS. 
In the light of the reactor accidents in TMI and Chernobyl a 
growing interest has been taken to raise the safety level in new re- 
actor concepts. The principal tool being used to achieve a safer 
and simpler reactor, often called as an ‘inherently safe reactor’, is 
the use of passive system designs. Many of these passive systems 
are based on the natural circulation phenomena. During the year 
1988 a study on natural circulation as a passive safety mechanism 
in light water reactors is performed in the Lappeenranta University 
of Technology at the Department of Energy Technology in co- 
operation with the Nuclear Engineering Laboratory of the Technical 
Research Centre of Finland (VTT). The study has been made under 
the sponsorship of the Finnish Ministry of Trade and Industry. The 
study gives an overview about the reactors and safety systems us- 
ing natural circulation as a heat transferring method. Different types 
of natural circulation are also investigated by using thermohydraulic 
computer codes and literature. (orig.). (50 refs., 46 figs., 8 tabs.). 


24121 (LTKK-EN-B-76) Modelling of decay heat removal 
using large water pools. Munther, R. (Lappeenranta Univ. of 
Technology (Finland). Dept. of Energy Technology); Raussi, P.; 
Kalli, H.; Kervinen, T. Lappeenranta Univ. of Technology (Finland). 
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Dept. of Energy Technology. 1992. 53p. (In Finnish). Order Number 
DE94628109. Source: OSTI; NTIS; INIS. 

The main task for investigating of passive safety systems typical 
for ALWRs (Advanced Light Water Reactors) has been reviewing 
decay heat removal systems. The reference system for calculations 
has been represented in Hitachi's SBWR-concept. The calculations 
for energy transfer to the suppression pool were made using two 
different fluid mechanics codes, namely FIDAP and PHOENICS. 
FIDAP is based on finite element methodology and PHOENICS 
uses finite differences. The reason choosing these codes has been 
to compare their modelling and calculating abilities. The thermal 
Stratification behaviour and the natural circulation was modelled 
with several turbulent flow models. Also, energy transport to the 
suppression pool was calculated for laminar flow conditions. These 
calculations required a large amount of computer resources and so 
the CRAY-supercomputer of the state computing centre was used. 
The results of the calculations indicated that the capabilities of 
these codes for modelling the turbulent flow regime are limited. 
Output from these codes should be considered carefully, and 
whenever possibile, experimentally determined parameters should 
be used as input to enhance the code reliability. (orig.). (31 refs., 
21 figs., 3 tabs.). 
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Refer also to citation(s) 24159, 24231, 24245, 24264, 24271, 
24286, 24575, 24617, 24625, 24635, 24648, 24649, 24654, 24655, 
24656, 24659, 24670. 24671, 24672, 24673, 24674, 24675, 24676, 
24677, 24678, 24679, 24717, 24721, 27113, 27116, 27117 


24122 (CNIC—00790) An air flow simulating test in the 
coolant channel of the core bottom of the 10 MW HTR module. 
Yao Meisheng (Qinghua Univ., Beijing, BJ (China). Inst. of Nuclear 
Energy Technology); Huang zhiyong; Li Jun; Wu Xinxin; Tong 
Yunxian; Han Bing. China Nuclear Information Centre, Beijing, BJ 
(China). Sep 1993. 13p. (in Chinese). (TSHUNE-0070.). Order 
Number DE94630794. Source: OSTI; NTIS (US Sales Only); INIS. 
In order to investigate the efficiency of the thermal mixing of the 
coolant helium in the coolant channel of the core bottom and the 
hot gas duct, an air flow test has been performed on a scale of 1 
to 1.5 analog simulating test model. The test facility and the test 
are described. The results of the simulating test indicate that the 
coolant channel designed in the core bottom reflector and the hot 
gas duct of the HTR-test Module possesses very good function of 
the coolant thermal mixing and can yield a non-dimensional tem- 
perature mixing degree of more than 98% and an uniformity of 
thermal distribution of over 99% at the exit of the hot gas duct. 


24123 (CONF-940812-10) Temperature-initiated Passive 
Cooling System (TIPACS). Forsberg, C.W.; Conklin, J.C. Oak 
Ridge National Lab., TN (United States). 16 May 1994. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 29. intersociety energy conversion engi- 
neering conference; Monterey, CA (United States); 7-12 Aug 1994. 
Order Number DE94014106. Source: OSTI; NTIS; GPO Dep. 

The Temperature-initiated Passive Cooling System (TIPACS) is a 
recently invented passive cooling system that transfers heat from a 
hot, insulated system to a cooler, external environment. TIPACS 
has four defining characteristics: efficient heat-transfer, passive 
with no moving components, thermal switch mechanism that allows 
heat transfer only above a preset temperature, and one-way (heat 
diode) heat transfer. Example applications include cooling (1) 
building attics, (2) electrical sheds, (3) chemical reactors, (4) utility- 
load-leveling batteries, and (5) nuclear reactor containments. 
TIPACS was evaluated for cooling a modular high-temperature 
gas-cooled reactor (MHTGR) cavity. This evaluation indicates po- 
tential performance and economic advantages. 


24124 (HW-67372) Production test IP-376-D: Irradiation of 
MGCR-HDR-3 test element. Bennett, E.C. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
29 Nov 1960. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012430. Source: OSTI; NTIS; GPO Dep. 
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Declassified. 

The objective of this test detailed in this report is to irradiate a 
test fuel assembly for the MGCR (Maritime Gas Cooled Reactor). 
The irradiation of this assembly will be carried out in the DR-1 
Loop under controlled conditions to determine the feasibility of the 
heterogeneous 19-rod bundle fuel element concept. Diffusion of fis- 
sion products through metal cladding. Fission gas retention of fuel 
bodies. Dimensional stability of fuel bodies, and satisfactory perfor- 
mance of the creep-shrink process for maintaining pellet position in 
the fuel pin. 


24125 (HW-70317) Production test IP-376-D, Supplement 
B Irradiation of MGCR-HDR-3 Test Element. Baars, R.E. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 11 Jul 1961. 1ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014309. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this supplement to PT-IP-376-D, Irradiation of 
MGCR-HDR-3 Test Element is to authorize 1000 hours of operation 
at a maximum test specimen surface temperature of 1700 F. The 
original production test authorized a test duration of four months at 
a maximum specimen surface temperature of 1500 F; supplement 
A authorized extension of the test duration to ten months. The de- 
sired increase in surface temperature is requested to demonstrate 
the general feasibility of operation of the fuel element at 1700 F, 
and to obtain specific information on the performance of Hastelloy- 
X cladding and fuel bodies. The increased temperature has been 
approved by the Atomic Energy Commission. 


24126 (HW-74681) Examination of rupture from 1372-H 
(RM 454). Gruber, W.J. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 12 Sep 1962. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012540. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A production fuel element which failed in tube 1372-H on March 
12, 1962 at 263 MWD/T exposure was transferred to the Ra- 
diometallurgy Laboratory for examination to determine the cause of 
failure. The fuel geometry was 0 Ill N-B and the parent Lot was 
KZ-135 D. The failure was the result of mechanical damage to the 
cladding and cap at the male end prior to irradiation. A scrape or 
gouge at the male end reduced the cladding thickness drastically 
so that water entry to the uranium occurred after an incubation pe- 
riod of operation. Fabrication was not a factor in the failure as the 
male weld was found to be in good condition when metallurgically 
examined. The element as received may be seen in Figure 1. The 
mechanical damage on the cap in line with the rupture cavity was 
plainly visible. The formation of aluminum oxide over the marred 
surtace indicated that the damage occurred prior to irradiation. The 
cladding was missing from over the rupture cavity and the frag- 
ments attached to the edge of the cap were extremely thin. It is 
possible that the entire cladding thickness was removed by the 
mechanical damage prior to or during charging. A diagonal split in 
the uranium emanating from the cavity isolated a small section of 
the fuel at the male end. Subsequent examination indicated that 
the split was the result of internal stress caused by the formation of 
voluminous uranium-water reaction product. Negligible corrosion of 
the cladding and supports was noted. 
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Refer also to citation(s) 23549, 23916, 24180, 24181, 24260, 
24269, 24276, 24298, 24312, 24313 


24127 (BARC—1993/E/026) Structural analysis of steam 
generator internals following feed water main steam line 
break: DLF approach. Bhasin, Vivek (Bhabha Atomic Research 
Centre, Bombay (india). Reactor Engineering Div.); Kushwaha, 
H.S.; Mahajan, S.C.; Kakodkar, A. Bhabha Atomic Research Cen- 
tre, Bombay (india). 1993. 150p. Order Number DE94628158. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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In order to evaluate the possible release of radioactivity in ex- 
treme events, some postulated accidents are analysed and studied 
during the design stage of Steam Generator (SG). Among the vari- 
ous accidents postulated, the most important are Feed Water Line 
Break (FWLB) and Main Steam Line Break (MSLB). This report 
concerns with dynamic structural analysis of SG internals following 
FWLB/MSLB. The pressure/drag-force time histories considered 
were corresponding to the conditions leading to the accident of 
maximum potential. The SG internals were analysed using two ap- 
proaches of structural dynamics. In first approach simplified DLF 
method was adopted. This method yields an upper bound values 
of stresses and deflection. In the second approach time history 
analysis by Mode Superposition Technique was adopted. This ap- 
proach gives more realistic results. The structure was qualified as 
per ASME B and PV Code Seclll NB. It was concluded that in all 
the components except perforated flow distribution plate, the stress 
values based on elastic analysis are within the limits specified by 
ASME Code. In case of perforated flow distribution plate during the 
MSLB transient the stress values based on elastic analysis are 
higher than the ASME Code limits. Therefore, its limit load analysis 
had to be done. Finally, the collapse pressure evaluated using limit 
load analysis was shown to be within the limits of ASME B and PV 
Code Seclill Nb. (author). 31 refs., 94 figs., 16 tabs. 


24128 (BARC—1993/E/033) The stress analysis of feeder 
pipe coupling of 500 MWe PHWR. Chawla, D.S. (Bhabha Atomic 
Research Centre, Bombay (india). Reactor Engineering Div.); 
Kushwaha, H.S.; Mahajan, S.C. Bhabha Atomic Research Centre, 
Bombay (India). 1993. 109p. Order Number DE94629622. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the PHWR, the feeder pipe couplings connect the feeder pipes 
with coolant channels. There are 784 such couplings in one 500 
MWe PHWR. These couplings are part of the primary heat trans- 
port system and are subject to the primary coolant temperature 
and pressure variations, bolt load, dead weight, seismic loads and 
feeder pipe reactions. The feeder pipe couplings are categorized as 
safety class 1 components and hence were required to be qualified 
according to ASME Section lil Division 1 NB. The detailed stress 
analysis of coupling is carried out using technique. The three di- 
mensional finite element model of feeder pipe coupling assembly is 
between different components of coupling, are adopted. The stress 
analysis has been carried out for each load separately. The results 
obtained due to different loads are combined for different service 
levels. For each service level, the stresses are classified into vari- 
ous stress categories such as membrane, membrane plus bending 
etc. and are compared with allowable values as per ASME. The 
stresses in different components of coupling are less than allowable 
values as per ASME section Ill Division 1 NB. The usage factor is 
also evaluated for each component of the coupling and is found to 
be less than unity. Hence, the coupling meets the ASME design 
requirements. (author). 6 refs., 36 figs., 26 tabs., 3 appendixes. 


24129 (BARC—1993/E/036) Ultimate load capacity assess- 
ment of reinforced concrete shell structures. Gupta, Amita 
(Bhabha Atomic Research Centre, Bombay (India). Reactor Engi- 
neering Div.); Singh, R.K.; Kushwaha, H.S.; Mahajan, S.C.; 
Kakodkar, A. Bhabha Atomic Research Centre, Bombay (India). 
1993. 99p. Order Number DE94629623. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The objective of this study is to develop capability for prediction 
of ultimate load capacity of reinforced concrete shell structures. 
The present finite element code ULCA (Ultimate Load Capacity As- 
sessment) adopts a degenerate concept of formulating general 
isoparametric shell element with a layered approach in the thick- 
ness direction. Different failure modes such as crushing, tensile 
cracking and reinforcement yielding are recognised for various 
problems. The structure fails by crushing of concrete when the con- 
crete strain/stress reaches the ultimate stress or strain of concrete. 
Material nonlinearities as a result of tension cracking, tension stiff- 
ening between reinforcement and concrete in cracked region and 
yielding of reinforcement are considered along with geometric non- 
linearity. Thus with this code it is possible to predict the pressure 
at which the first cracking, first through thickness cracking, first 
yielding of reinforcement occurs. After validating the code with few 
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bench mark problems for different failure modes a reinforced con- 
crete nuclear containment is analysed for its ultimate capacity and 
the results are matched with the published results. Further the ulti- 
mate load capacity of outer containment wall of Narora Atomic 
Power Station is predicted. It is observed that containment fails in 
membrane region and has a sufficient margin against design pres- 
sure. (author). 9 refs., 56 figs., 3 tabs., 1 appendix with 4 tabs. 


24130 (IAEA-TECDOC-—738) Advances in heavy water reac- 
tors: Proceedings of a technical committee meeting held in 
Toronto, Canada, 7-10 June 1993. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. 271p. (CONF-9306351-: 
Technical committee meeting on advances in heavy water reactors, 
Toronto (Canada), 7-10 Jun 1993). Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The current IAEA programme in advanced nuclear power tech- 
nology promotes technical information exchange between Member 
States with major development programmes. The Technical Com- 
mittee Meeting (TCM) on Advances in Heavy Water Reactors was 
organized by the IAEA in the framework of the activities of the In- 
ternational Working Group on Advanced Technologies for Water 
Cooled Reactors (IWGATWR) and hosted by the Atomic Energy of 
Canada Limited. Sixty-five participants from nine countries 
(Canada, Czech Republic, india, German, Japan, Republic of Ko- 
rea, Pakistan, Romania and USA) and the IAEA attended the 
TCM. Thirty-four papers were presented and discussed in five ses- 
sions. A separate abstract was prepared for each of these papers. 
All recommendations which were addressed by the participants of 
the Technical Committee meeting to the IWGATWR have been 
submitted to the 5th IWGATWR meeting in September 1993. They 
were reviewed and used as input for the preparation of the IAEA 
programme in the area of advanced water cooled reactors. This 
TCM was mainly oriented towards advances in HWRs and on pro- 
jects which are now in the design process and under discussion. 
Refs, figs and tabs. 


24131 (IAEA-TECDOC—738, pp. 17-22) CANDU-3: Features 
of next generation CANDU. Bredahi, D.W. (AECL CANDU, Mis- 
sissauga, ON (Canada)); Shalaby, B.A.; Allen, P.J.; Nuzzo, F.; 
Grant, S. International Atomic Energy Agency, Vienna (Austria). 
Mar 1994. (CONF-9306351-—: Technical committee meeting on ad- 
vances in heavy water reactors, Toronto (Canada), 7-10 Jun 1993). 
In Advances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1998. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

CANDU 3, with a net electrical output of 450 MW, is the latest 
and smallest version of the CANDU power system. Significant in- 
novation built on proven CANDU reactor technology is the basis of 
the CANDU 3 design. This, coupled with the commitment to reduce 
plant cost, increase performance capacity factor, enhance safety 
features and incorporate technological improvements, makes 
CANDU 3 an advanced, world class product. This paper describes 
the following CANDU 3 features: A station layout to provide a flexi- 
ble construction sequence, good system separation and ease of 
maintenance and operation. An up-front engineering and licensing 
process prior to beginning construction. Enhancement and simplifi- 
cation of safety features with extended time scales for response, 
thus limiting reliance on operator action for accident mitigation. En- 
hanced design capabilities through the use of the latest Computer 
Aided Design and Drafting (CADD) technology. A 38 month con- 
struction schedule achieved by using modularization and open-top 
construction and installation techniques. A more passive contain- 
ment system incorporating a steel liner and eliminating the need 
for active spray. A grouping and separation philosophy for maxi- 
mum protection of redundant safety systems. Ease of equipment 
qualification and maximum protection of critical components. Re- 
placement of centralized control and monitoring computers with a 
redundant distributed control system and modern plant display sys- 
tem. A consistent, logical approach to control room design founded 


on human factors, automation and event management. (author). 6 
refs, 3 figs. 


24132 (IAEA-TECDOC—738, pp. 23-33) Technology develop- 
ment for Indian heavy water reactors. Kakodkar, A. (Bhabha 


Atomic Research Centre, Bombay (India)). International Atomic En- 
ergy Agency, Vienna (Austria). Mar 1994. (CONF-9306351-: 
Technical committee meeting on advances in heavy water reactors, 
Toronto (Canada), 7-10 Jun 1993). In Advances in heavy water re- 
actors: Proceedings of a technical committee meeting held in 
Toronto, Canada, 7-10 June 1993. 271p. Order Number 
DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

India has been pursuing a policy of self reliance in development 
of its nuclear power programme. The first stage of development of 
its three stage programme is based on pressurized heavy water re- 
actors. The choice of this reactor system was primarily based on 
the Indian nuclear resource profile and the possibility of indigenisa- 
tion of technology. Today there are seven operating reactors of 
PHWR type with construction of five more such units in various 
stages. All these reactors are of 220 MWe capacity each. The first 
two reactors were built in collaboration with AECL, Canada and are 
based on the design of Douglas Point reactors. Subsequent reac- 
tors have seen progressive design changes consistent with the 
evolving trends. The objective of this presentation is to present an 
over view of the technology development aspects in the context of 
our PHWR based nuclear power programme. 5 refs, 11 figs. 


24133 (IAEA-TECDOC-—738, pp. 33-41) CANDU 9 - Overview. 
Hart, R.S. (AECL CANDU, Mississauga, ON (Canada)); Dastur, A.; 
Olmstead, R.A.; Price, E.G.; Snell, V.G.; Yu, S.K.W. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). in Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 9 plants are single unit versions of the very suc- 
cessful four unit Bruce B design, incorporating relevant technical 
advances made in the CANDU 6 and the newer Dalington and 
CANDU 3 designs. The CANDU 9 pliant described in this paper is 
the CANDU 9 480/SEU with a net electrical output in the range of 
1050 MW. In this designation 480 refers to the number of fuel 
channels, and SEU refers to slightly enriched uranium. Emphasis 
is placed on evolutionary design and the use of well-proven design 
features to ensure minimum financial risk to utilities choosing a 
CANDU 9Q plant by assuring regulatory licensability and reliable 
operation. In addition, the CANDU 9 power plants reflect the impor- 
tant lessons learned by utilities in the construction and operation of 
CANDU units and, indeed, relevant experience gained by the world 
nuclear community in its operation of over 400 reactors of a variety 
of types. As a results, the CANDU 9 plants offer a high level of in- 
vestment security to the owner, together with relatively low energy 
costs. The latter results from reduced specific capital cost, reduced 
operation and maintenance cost, and reduced radiation exposure 
to plant staff. A high level of standardization has always been a 
feature of CANDU reactors. This theme is emphasized in the 
CANDU 9 plants; all key components (steam generators, heat 
transport pumps, pressure tubes, fuelling machines, etc.) are of the 
same design as those proven in-service on operating CANDU 
power stations. The CANDU 9 power plants are readily adaptable 
to the individual requirements of different utilities and are suitable 
for a range of site conditions. (author). 12 figs. 


24134 (IAEA-TECDOC-738, pp. 42-47) R and R pro 
grammes to advance CANDU technology. Torgerson, D-F. 
(AECL Research, Chalk River, ON (Canada). Chalk River Labs.). 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351-: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A key characteristic of the CANDU reactor design is the ability to 
meet future requirements via incremental modifications as opposed 
to revolutionary design changes. The main objectives for advancing 
CANDU technology are (1) to reduce capital and operating costs, 
(2) to increase capacity factors, (3) to increase passive safety, and 
(4) to enhance fuel/fuel cycle flexibility. These objectives are being 
met by performing research and development in 6 key areas: fuel 
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channels, fuel/fuel cycle technology, safety, heavy water produc- 
tion, plant systems and components, and information technology. 
Fuel channel improvements are gained through the elucidation and 
application of basic materials science for life extension. Fuel and 
fuel cycle work is focusing on advanced cycles, and on the devel- 
opment of a bundle to act as a carrier for advanced fuels that 
improves burnup and economics. In safety, the inherent features of 
CANDU are used to enhance passive or natural safety concepts, 
such as the use of the moderator as an effective heat sink, and the 
development of low temperature fuels. Heavy water processes are 
being developed that can be used with existing hydrogen sources 
(such as electrolytic hydrogen or steam reformers), or that can be 
used in a stand-alone mode. Plant systems and components work 
includes improvements to plant components such as steam gener- 
ators, and the application of advanced control centre technology. 
Information technology is being developed to improve all aspects of 
CANDU design, construction, and operation. This paper gives an 
overview of some of the R and D in these areas that is supporting 
the incremental improvement of current and advanced CANDU de- 
signs. (author). 7 figs 


24135 (IAEA-TECDOC-—738, pp. 48-57) Development of the 
advanced thermal reactor in Japan. Inoue, A. (Electric Power 
Development Co. Ltd., Tokyo (Japan)); Nishimura, T. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351-—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 27ip. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

Demonstration Advanced Thermal Reactor (D-ATR; 606MWe) is 
a heavy-water-moderated, boiling-light-water-cooled, pressure tube 
type of reactor being designed for construction, making the most of 
the experience available from the construction and operation of its 
prototype Fugen. Also underway is a study of a 1000MWe class of 
ATR, with its major emphasis on improved core performance and 
reduced construction costs. The study is expected to provide valu- 
able insights in evaluating commercialization of the ATR plant 
system. The study so far has indicated a desirability of using a 
longer, cluster type of fuel core composed of smaller-than-the- 
existing diameter of fuel rods to maintain an increase in core size 
to a minimum, while improving the core performance to a desired 
degree. The total weight of the reactor structure, the reactor 
coolant system components and their piping is estimated to be less 
than the corresponding value of the D-ATR. This has been made 
possible through the applications of evolutional concepts, including 
an integration of the calandria tank and its upper thermal shield 
vessel (a partially integrated reactor design), and a combination of 
steam drum, water drum and recirculation pumps into an integrated 
structure (an integrated drum with internal pumps). (author). 2 refs, 
13 figs, 2 tabs. 


24136 (IAEA-TECDOC~738, pp. 58-68) Safety research rele- 
vant to thermal hydraulics of the advanced thermal reactor 
(ATR). Mochizuki, H. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Tokai Works). International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced Thermal Reactor (ATR) is a boiling-water cooled 
heavy-water moderated pressure-tube-type reactor. ATR has spe- 
cific components that are not provided in light-water reactors 
(LWRs). Safety research is focused on these differences between 
ATR and LWR. The flow instability threshold was investigated with 
full mock-ups because of the many vertical parallel pressure tubes 
with long inlet and outlet pipes at both ends of each channel. 
Thermal hydraulics during blowdown of various break sizes and lo- 
cations was investigated with the ATR Safety Experimental Loop 
(SEL) to develop best estimate blowdown codes. The emergency 
core cooling (ECC) water is injected into the water drum and 
rewets the fuel from the bottom very fast due to the closure of 
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check valves provided upstream of the water drum. The turn- 
around time of cladding temperature, heat transfer coefficients after 
turn-around and quenching temperature were investigated with 
SEL and correlated to be incorporated into the blowdown codes. 
These codes with additional separate effect tests about the fuel 
cooling with radiation heat transfer and calandria cooling were 
employed in assessing the core coolability with heavy-water mod- 
erator during postulated loss-of-coolant-accidents (LOCAs) and 
operational transients with coincident loss of emergency coolant in- 
jection (LOECI). Calculation results showed that fuel did not melt in 
the above mentioned postulated accidents due to the inherent 
characteristics of the heavy water. (author). 38 refs, 26 figs, 1 tab. 


24137 (IAEA-TECDOC—738, pp. 69-73) Advances heavy wa- 
ter reactor activities in Romania. Dumitrache, |. (institute for 
Nuclear Research, Pitesti (Romania)); Serghiuta, D. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351-—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the independent analyses performed by the 
Institute for Nuclear Research Pitesti, Romania, to evaluate some 
suggested improvements of the basic CANDU - Cernavoda type 
reactor, called here CANDU 6. The activities covered three main 
areas: (i) Advanced fuel cycles for PHWRs. (ii) Power uprating for 
the CANDU 6 reactor. (iii) Improvements of the CANDU 6 Reactor 
Safety. Advanced fuel cycles included higher burnup fuel research, 
reactor physics analyses and technical and economical evaluation. 
SEU, U + Pu and Thorium (OTT and SSET) fuel cycles were con- 
sidered. One of the objectives of R and D programmes of INR 
Pitesti is the conversion of the CANDU 6 reactor to the SEU fuel 
cycle without major alterations to the existent system. Up to now, 
activities carried out are related to evaluation of the equilibrium 
power distribution for 0.9% SEU fueled CANDU core; fuel manage- 
ment schemes studies, including equilibrium conditions and 
refueling simulations; evaluation of the effect on heat transport con- 
ditions; fuel bundle operating conditions evaluations; reactivity 
worth evaluation for the reactivity devices; fuel behaviour modelling 
and fuel bundle design; fuel bundle experiments, including out-of- 
pile tests and irradiation tests in the INR TRIGA reactors. Power 
uprating for the CANDU 6 reactors are included: increasing num- 
ber of fuel channels and changes of the refuelling scheme, for a 
better power flattening, with acceptable burnup penalty. Improve- 
ment of the CANDU 6 reactor safety are related to: void effect 
analyses, including studies for SEU fuel cycle; use of burnable ab- 
sorbers in fuel etc.; core monitoring and flux mapping systems; 
PSA and living PSA; non-destructive examination of fuel channels; 
severe accidents analyses. (author). 10 refs, 1 tab. 


24138 (IAEA-TECDOC~-738, pp. 74-77) Cernavoda nuclear 
power plant - Status and prospects. Mingiuc, C. (Institute for 
Power Studies and Design (ISPE), Bucharest (Romania). Nuclear 
Div.); Panait, A.; Chirica, M.T. International Atomic Energy Agency, 
Vienna (Austria). Mar 1994. (CONF-9306351-: Technical commit- 
tee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the up-date status of the Cernavoda Nuclear 
Power Plant, an industrial complex to finally includes five CANDU 
6 units. Due to daily in the initial schedule and for lack of financial 
funds construction work is concentrated on Unit 1; the other units 
are in preservation state. Of paramount importance is to commis- 
sion Unit 1 according to updated schedule, having confidence in 
high safety level of the plant and good power availability. In this re- 
spect, a design review is done based on preliminary Probabilistic 
Safety Assessment (PSA) findings, and other CANDU NPP opera- 
tion experience feed-back. For the next units in Cernavoda the 
engineering effort will be directed to obtain unit power uprating, 
construction schedule reduction and design simplification. (author). 
15 refs, 4 tabs. 
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24139 (IAEA-TECDOC-—738, pp. 77-85) COG organization 
and R and D support for CANDU reactors. Webb, J.R. (CANDU 
Owners Group (COG), Toronto, ON (Canada)); Shalaby, B.A. inter- 
national Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351—: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The CANDU Owners’ Group (COG) was formed in mid-1984 by 
the Canadian CANDU-owing utilities and Atomic Energy of Canada 
Limited (AECL). The purpose of COG is to provide a framework 
that will promote closer cooperation among the utilities owing and 
operating CANDU stations in matters relating to plant operation 
and maintenance, and to foster cooperative development programs 
leading to improved plant performance. COG activities are divided 
into three major program areas, with the R and D programs di- 
rected by technical committees comprised of representatives from 
each of the participating organizations. This paper will summarize 
the structure for the COG organization and highlight the role of 
each of the program areas. The R and D programs will be de- 
scribed, with particular reference to the change in emphasis and 
direction of these programs as the CANDU technology has ma- 
tured. (author). 4 refs, 7 figs, 5 tabs. 


24140 (IAEA-TECDOC-—738, pp. 89-95) CANDU/PWR syner- 
gism. Boczar, P.G. (AECL Research, Chalk River, ON (Canada). 
Chalk River Labs.); Dastur, A.R. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351-: Technical 
committee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

One particularly attractive option is the use of recovered uranium 
(RU) in CANDU. RU, obtained from conventional reprocessing of 
spent PWR fuel, has a U-235 level of around 0.9%, would approxi- 
mately double the burnup in CANDU compared to natural uranium, 
and would be even more economical than slightly enriched ura- 
nium (SEU) in CANDU. As well as fuel-cycle benefits, RU would 
offer capital cost benefits similar to those of SEU, such as power 
uprating capability. Fuel management studies confirm that a simple 
bi-directional 2-or 4-bundie shift would result in excellent reactor 
power characteristics. The synergism between CANDU and PWR 
extends to the other product of reprocessing, plutonium. A variant 
of conventional reprocessing that has a higher degree of safe- 
guardability is the TANDEM cycle, in which uranium and plutonium 
from spent PWR fuel are not separated. A novel synergistic fuel 
cycle with an even greater degree of safeguardability is DUPIC: Di- 
rect Use of Spent PWR Fuel In CANDU. Two broad options were 
considered, involving only dry processes: mechanical reconfigura- 
tion of the spent PWR rods into CANDU geometry, and two 
powder-processing options (VIPAC, in which the spent PWR pellets 
would be mechanically reduced to powder, then poured into 
CANDU sheaths and vibratory packed; and OREOX, involving suc- 
cessive oxidation/reduction cycles applied to the spent PWR pellets 
to produce a powder that would then be pressed and sintered into 
CANDU pellets). The study concluded that all options were techni- 
cally feasible. 16 refs, 2 figs, 3 tabs. 


24141 (IAEA-TECDOC—738, pp. 96-104) Characteristics of 
plutonium utilization in the heavy-water-moderated, boiling- 
light-water-cooled reactor Fugen. lijima, T. (Power Reactor and 
Nuclear Fuel Development Corp., Tsuruga, Fukui (Japan)); Shira- 
tori, Y.; Hayashi, T.; Matsumoto, M. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351-: Technical 
committee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Fugen is a direct-cycle, heavy-water-moderated, boiling-light- 
water-cooled, pressure-tube-type reactor of 165 MW(e) output. It is 


a unique reactor developed in Japan which has outstanding flexibil- 
ity of utilizing plutonium-uranium mixed oxide (MOX) fuel with 
excellent performance. The plant performance and reactor charac- 
teristics have been very satisfactory for more than 14 years since 
commencement of the commercial operation. A total of 529 MOX 
and 476 UO, fuel assemblies have been loaded into the core as 
the end of March 1993. In this type of reactor, use of plutonium 
makes the coolant void reactivity coefficient nearly zero, thereby 
providing good reactor stability. Change of control rod pattern is al- 
most unnecessary due to flat power distribution. In general, the 
reactivity reduction effects of 241 Am accumulation and plutonium 
isotopic composition change must be considered when many MOX 
fuel assemblies are loaded into the core. In Fugen type reactor, 
however, the MOX fuel burn-up is slightly affected by these effects. 
The core characteristics of Fugen have been analyzed using 
WIMS-ATR code and POLESTAR code which were validated by 
Fugen operation data. (author). 13 refs, 12 figs, 3 tabs. 


24142 (IAEA-TECDOC-738, pp. 104-106) Recycling pluto- 
nium in Indian 220 MW(e) PHWRs. Purandare, H.D. (Bhabha 
Atomic Research Centre, Bombay, Trombay (India). Theoretical 
Physics Div.); Krishnani, P.D.; Degwekar, S.B.; Srivenkatesan, R. 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351—: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The studies of recycling plutonium in Indian 220 MW(e) pressur- 
ized heavy water reactors for which the design is already 
standardized are presented. Plutonium recycling would involve min- 
imum deviation in the basic design of the fuel cluster, the reactor 
hardware and the control systems. Also the locations and the num- 
ber of the control systems and safety devices are fixed. From the 
studies carried out for the recycling plutonium, it can be said that it 
is feasible without any change in the reactor hardware. (author). 2 
refs. 


24143 (IAEA-TECDOC-738, pp. 107-113) The role of en- 
riched uranium in CANDU power pliant optimization. Dastur, 
A.R. (AECL CANDU, Mississauga, ON (Canada)); Chan, P.S.W. 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351-: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The CANDU reactors, which are moderated and cooled by 
heavy water, are designed for maximum neutron economy. This 
unique feature enables the CANDU reactors to operate efficiently 
with the natural uranium fuel cycle. CANDU reactors using slightly 
enriched uranium (SEU) offer increased efficiency for resource uti- 
lization, reduced fuelling cost, and reduced spent fuel volume 
because of the higher fuel burnup. However, the most important 
advantage of CANDU SEU reactors over the CANDU natural ura- 
nium reactors is the ability of the SEU reactors to operate at a 
much higher power output for a given reactor size because of the 
greater flux and power flattening capability of the SEU fuel. It has 
been estimated that a power uprating of 20% is achievable for an 
increase in capital cost of about 5%. Furthermore, the use of SEU 
fuel does not require major modifications to the existing CANDU 
core design. (author). 1 ref., 8 figs, 2 tabs. 


24144 (IAEA-TECDOC-738, pp. 114-120) Canflex: A fuel 
bundle to facilitate the use of enrichment and fuel cycles in 
CANDU reactors. Lane, A.D. (AECL Research, Chalk River, ON 
(Canada). Chalk River Labs.); Boczar, P.G.; Townes, B.M.; Suk, 
H.C.; Lee, Y.0.; Jeong, C.J.; Sim, K.S. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351—: Technical 
committee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The neutron economy of the CANDU reactor results in it being 
an ideal host for a number of resource-conserving fuel cycles, as 
well as a number of potential “symbiotic” fuel cycles, in which fuel 
discharged from light-water cooled reactors is recycled to extract 
the maximum energy from the residual fissile material before it is 
sent for disposal. The resource conserving fuel cycles include the 
natural-uranium, slightly-enriched-uranium and thorium fuel cycles. 
The "LWR-symbiotic” cycles include recovered uranium and various 
options for the direct use of spent LWR fuel in CANDU reactors. 
However, to achieve the maximum economic potential of these 
fuel-cycle options requires irradiation to burnups higher than that 
possible with natural uranium. To provide a basis for the economic 
use of these fuel cycles, a program is underway to develop and 
demonstrate a CANDU fuel bundle capable of both higher burnups 
and greater operating margins. This new bundle design is being 
developed jointly by AECL and KAERI, and uses smaller-diameter 
fuel elements in the outer ring of a 43-element bundie to reduce 
the maximum element ratings in a CANDU fuel bundle by 20% 
compared to the 37-element bundle currently in use. This allows 
operation to burnups greater than 21 MWd/KgU. A combination of 
this lower peak-element rating, plus development work underway at 
AECL to enhance the thermalhydraulic characteristics of the bundle 
(including both critical heat flux and bundle pressure drop), pro- 
vides a greater operating margin for the bundle. This new bundle 
design is called CANFLEX, and the program for its development in 
Canada and Korea is described in this paper. (author). 19 refs, 5 
figs. 


24145 (IAEA-TECDOC—738, pp. 129-133) Emergency core 
cooling system simplification. Hart, R.S. (Atomic Energy of 
Canada Ltd., Mississauga, ON (Canada)); Padhi, D.N. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351-—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies by AECL over several years, directed at the simplifica- 
tion of the emergency core cooling system, have resulted in the 
modified design adopted by the CANDU 9. This design, although 
utilizing the high pressure, gas-driven accumulator concept em- 
ployed on CANDU 6, Bruce and CANDU 3, achieves a substantial 
reduction in the number of valves required, simplifies operation and 
hence improves reliability. This simplification also results in re- 
duced operation costs due to reduced testing requirements and 
reduced maintenance costs due to the reduction in the number of 
valves and support system hardware. (author). 2 figs. 


24146 (IAEA-TECDOC—738, pp. 133-135) Passive emer- 
gency heat rejection concepts for CANDU reactors. Spinks, 
N.J. (AECL Research, Chalk River, ON (Canada). Chalk River 
Labs.). International Atomic Energy Agency, Vienna (Austria). Mar 
1994. (CONF-9306351—: Technical committee meeting on ad- 
vances in heavy water reactors, Toronto (Canada), 7-10 Jun 1993). 
In Advances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A study is in progress at AECL to assess the safety and capital 
cost implications of a more extensive use of passive design fea- 
tures in CANDU reactors. The study is focussed on emergency 
heat rejection and applies passive design principles to enhance the 
independence of core cooling via the moderator as distinct from 
core cooling via the emergency coolant injection system. Emer- 
gency heat rejection from the moderator and from containment is 
integrated via a water jacket formed in a part by the cylindrical wall 
of a steel containment vessel. The water jacket acts as an interim 
heat sink and ultimately transfers its heat to the outside air. The 
concepts have been applied to a 2 loop CANDU 6 plant and a pre- 
liminary assessment has been completed. Core melt frequency 
appears to be improved by at least an order of magnitude and cap- 
ital cost seems to be competitive with conventional plant. Simplified 
methods were used and further calculations are in progress using 
more sophisticated techniques. Design enhancements are de- 
scribed: improvements in the fuel channel design eliminate the 
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need for subcooling of the moderator and in turn eliminate the need 
for pumps even during normal operation. (author). 4 refs, 2 figs. 


24147 (IAEA-TECDOC-738, pp. 136-141) Reduction of 
pressure-tube to calandria-tube contact conductance to en- 
hance the passive safety of a CANDU-PHW reactor. Sanderson, 
D.B. (AECL Research, Pinawa, MB (Canada). Whiteshell Labs.); 
Moyer, R.G.; Litke, D.G.; Rosinger, H.E.; Girgis, S. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the ways to enhance the passive safety of a CANDU- 
PHW (CANada Deuterium Uranium - Pressurized Heavy Water) 
reactor is to reduce the moderator subcooling requirements during 
a postulated loss-of-coolant accident (LOCA). The increased mod- 
erator temperatures would enhance the heat transfer from the 
moderator to the surrounding shield tank during a postulated acci- 
dent. This reduction in subcooling requirements can be achieved 
by incorporating a wire screen in the fuel channel annulus, right 
next to the calandria tube. The technique has been demonstrated 
to significantly reduce the moderator subcooling requirements so 
that the calandria tube was not forced into film boiling upon 
pressure-tube ballooning contact with 0 deg. C subcooling outside 
the calandria tube. Two experiments were performed at AECL Re- 
search's Whiteshell Laboratories to investigate the changes in heat 
transfer characteristics between a pressure tube and a calandria 
tube with a wire screen placed in the fuel-channel annulus. This 
paper describes the results of the two experiments. Results from 
computer simulations performed to assess the effect of the wire 
screen on the performance of a CANDU fuel channel during se- 
lected LOCA scenarios are also presented. (author). 3 refs, 5 figs. 


24148 (IAEA-TECDOC-—738, pp. 141-147) Advanced fuel 
channel concepts. Dutton, R. (AECL Research, Pinawa, MB 
(Canada). Whiteshell Labs.). International Atomic Energy Agency, 
Vienna (Austria). Mar 1994. (CONF-9306351—: Technical commit- 
tee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 27ip. Order Number DE94629485. 
Source: OSTI; NTIS (US Saies Only); INIS. 

A study is underway to develop fuel channel concepts that will 
facilitate heat transfer under accident conditions in such a manner 
as to maximize the effectiveness of the moderator as a passive 
heat sink and thereby minimize peak temperatures in the fuel and 
fuel channels. The following categories of potential design improve- 
ments are being evaluated: Increased heat flux from the fuel to the 
pressure tube. Possibilities include the provision of high conductiv- 
ity paths such as metal matrix fuel assemblies. Introduction of a 
"thermal switch” to increase conduction through the gas annulus, 
using devices such as gas or liquid injection. Increase the annulus 
conduction by using higher conductivity gas or solid, or increasing 
radiation emissivity. Decrease contact conductance under pressure 
tube/calandria tube contact conditions to promote nucleate boiling 
in the moderator. This includes introduction of a screen or surface 
roughening. Increase the critical heat flux for moderator boiling by 


modifying the surface properties of the calandria tube/moderator in- 
terface. 8 refs, 5 figs. 


24149 (IAEA-TECDOC-—738, pp. 156-163) Enhancing 
thermat-hydraulic safety analysis by using pipework geometry 
databases. Thompson, P.D. (Point Lepreau Generating Station, 
Lepreau, New Brunswick (Canada)); Girard, R.; Thompson, J.W. 
International Atomic Energy Agency, Vienna (Austria). Mar 1994. 
(CONF-9306351—: Technical committee meeting on advances in 
heavy water reactors, Toronto (Canada), 7-10 Jun 1993). In Ad- 
vances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

All safety analysis codes use some representation of actual plant 
configuration as part of their input requirements. As computing 
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power increases, the capacity to incorporate more realistic repre- 
sentations increases, eliminating some of the inherent uncertainties 
associated with cruder models. Thus a need has emerged to cre- 
ate precise models of actual plant layout, from which analytical 
approximations of any chosen degree of accuracy may be created. 
A program of extracting data in a formalized way, from existing 
plant information such as general arrangement drawings, piping 
isometrics, and plant flowsheets, has been underway at Point Lep- 
reau Generating Station for some years. The data is stored in 
three databases: the first details pipe-length start and end points, 
the second contains the geometrical details associated with each 
pipe-length, and the third defines the items of equipment, and their 
points of attachment to the pipe-lengths in the second database. 
Verification that the geometrical data is valid is achieved by mas- 
saging the data stored in the geometrical database into a form that 
can be read by a three-dimensional drawing program. When all of 
the various pipe-lengths are “combined” in an isometric drawing af- 
ter this massaging process, errors in connectivity become obvious. 
The format of databases are described in this paper, along with 
some examples of their use in building thermal-hydraulic models. 
(author). 2 refs, 12 figs, 3 tabs. 


24150 (IAEA-TECDOC-—738, pp. 183-186) Impact of CANDU 
design features on PSA results. Raina, V.M. (Ontario Hydro, 
Toronto, ON (Canada). Nucelar Safety Analysis Dept.). International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro’s CANDU power reactors differ significantly in de- 
sign from other reactor systems, notably the pressurized water 
reactors (PWRs). Among the key differences are: (i) pressure tube 
design; (ii) existence of a moderator system separate from the re- 
actor coolant system; (iii) heavy water coolant; (iv) positive void 


co-efficient of reactivity; (v) vacuum building and filtered air dis- 
charge systems; and (vi) multiple heat sinks. These design aspects 
influence the results of probabilistic safety assessments (PSAs) in 
unique ways. This paper discusses some of these results, obtained 
during the conduct of the Darlington and Pickering A Risk Assess- 
ments. (author). 2 refs. 


24151 (IAEA-TECDOC-—738, pp. 187-189) Development of 
computer codes for the analysis of reactivity induced tran- 
sients in PHWRs. Gupta, H.P. (Bhabha Atomic Research Centre, 
Bombay (India). Theoretical Physics Div.); Jain, V.K. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351-—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

The accurate solution of the space-time kinetics equations is im- 
portant from the reactor safety point of view. Three computer 
models THRED-ADE, 3D-FAST, and MODQUAS! were developed 
to solve the space-time kinetics equations. The computer model 
THRED-ADE solves the space-time kinetics equations using 
nonsymmetric alternating direction method with frequency transfor- 
mation. The model 3D-FAST solves these equations using 
adiabatic and/or improved quasistatic (IQS) method. The model 
MODQUAS| solves the space-time kinetics equations using modal- 
quasistatic method. In this paper the results of two benchmark 
problems for large PHWRs analyzed by these methods have been 
discussed. The first benchmark problem is a three dimensional 
problem simulating the loss of coolant accident (LOCA) in large 
PHWRs followed by asymmetric insertion of reactivity devices. The 
second benchmark problem is suggested in an IAEA coordinated 
research program for PHWRs simulation loss of reactivity control 
event initiated by the simultaneous draining of the seven zone con- 
trollers on one side of the reactor (one lattice pitch in two seconds 
linearly in time) followed by an insertion of four shutoff rods. (au- 
thor). 9 refs, 3 tabs. 


24152 (IAEA-TECDOC~738, pp. 193-200) Advances in fuel 
channel technology for CANDU reactors. Cheadle, B.A. (AECL 


Research, Chalk River, ON (Canada). Chalk River Labs.); Cole- 
man, C.R.; Price, E.G.; Bajaj, V.K.; Clendening, W.R. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

The components of the CANDU fuel channels are being devel- 
oped to have service lives of 35 years with large margins of safety. 
Information from research programs and the examination of com- 
ponents removed from reactors has enabled improvements to be 
made to pressure tubes, spacers, calandria tubes and end fittings. 
Improvements have also been made to the channel design to facili- 
tate planned retubing. (author). 21 refs, 5 figs, 1 tab. 


24153 (IAEA-TECDOC~738, pp. 201-211) Materials and de- 
sign of coolant channels for Siemens PHWR. Maussner, G. 
(Siemens AG Unternehmensbereich KWU, Erlangen (Germany). 
Bereich Energieerzeugung); Sensiki, G.; Spohrer, J. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 
From the days of the design of the first Siemens heavy water re- 
actor, the MZFR (Karlsruhe) until today, a considerable increase in 
knowledge on nuclear technology and a lot of experience with 
Siemens PHWR, PWR and BWR systems were collected. This is 
of benefit for the design of CNA II coolant channels, which are an 
essential functional element of the PHWR core internals. The main 
features of the design and the operating conditions of the coolant 
channels show, that the mechanical stresses acting on the Zircaloy 
parts are low and do not require special mechanical properties. As 
the coolant channels are to be considered as core internals within 
the RPV, their importance with respect to the nuclear safety is rela- 
tively low. During the plants service life, considerable large changes 
in length and diameter of the shroud tubes will occur. The amount 
of bowing deflection of the shroud tubes due to radial flux gradi- 
ents is expected to remain neglectible small. In order to achieve a 
uniform corrosion behaviour, a stable low oxygen water chemistry 
must be maintained f.e. by continuous deuterium injection. The 
maximum concentration of the soluted deuterium in the shroud 
tubes of the coolant channels is expected locally not to exceed 
1100 ppm and allows a save operation of the component. The large 
knowledge on the long term in-pile behaviour of Zry 4 in addition 
with the advantages of the optimized Zry 4 modification (PCA-S) is 
a sound basis to expect a reliable operation of the coolant chan- 
nels for the entire life time of the plant. (author). 13 refs, 20 figs. 


24154 (IAEA-TECDOC—738, pp. 212-221) Flux mapping ap- 
plications using in-core detector measurements for fuel 
management at the Gentilly-2 NGS. Hotte, G. (Hydro-Quebec, 
Montreal, PQ (Canada)); Beaudet, M.; Brissette, D. International 
Atomic Energy Agency, Vienna (Austria). Mar 1994. (CONF- 
9306351—: Technical committee meeting on advances in heavy 
water reactors, Toronto (Canada), 7-10 Jun 1993). In Advances in 
heavy water reactors: Proceedings of a technical committee meet- 
ing held in Toronto, Canada, 7-10 June 1993. 271p. Order 
Number DE94629485. Source: OSTI; NTIS (US Sales Only); INIS. 

Accurate determination of in-core power distributions is the sin- 
gle most important aspect of fuel management procedures for 
on-power fuelling of CANDU-PHW reactors. Neutron-power distri- 
butions, provided by static neutron diffusion calculations, must 
regularly be updated to reflect changes in the positions of reactivity 
control devices and fuel properties, including both refuelling and 
burnup. Hydro-Quebec uses 102 in-core Vanadium detector mea- 
surements in a flux mapping procedure designed to enhance the 
accuracy of diffusion theory calculation results: detector readings 
are used to determine the coefficients for an expansion of the 
power distribution in terms of a set of functions, known as modes, 
which include the current diffusion theory calculation power distribu- 
tion. The procedure has been implemented in a number of different 
applications, including off-line power distribution and burnup history 


ERA Vol. 19, No. 9 139 





21 NUCLEAR POWER REACTORS AND ASSOCIATED PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated Or Unmoderated 


calculations, real time indication of maximum powers and operating 
margins to control room personnel and caiculation of corrections to 
diffusion theory fluxes in reactor core evolution predictions. This 
paper describes these applications of the flux mapping methodol- 
ogy implemented in the HQSIMEX code package, developed and 
used at Hydro-Quebec. (author). 12 refs, 7 figs, 1 tab. 


24155 (IAEA-TECDOC-738, pp. 230-236) Performance of 
CANDUs: 1971-1993. Turner, D. (CANDU Owners Group, Toronto, 
ON (Canada)). International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1994. (CONF-9306351-: Technical committee meeting 
on advances in heavy water reactors, Toronto (Canada), 7-10 Jun 
1993). In Advances in heavy water reactors: Proceedings of a 
technical committee meeting held in Toronto, Canada, 7-10 June 
1993. 271p. Order Number DE94629485. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Presently there are 31 Pressurized Heavy Water Reactors, 
based on the CANDU design, operating throughout the world. This 
paper reviews the lifetime performance of these CANDUs, ranging 
from the oldest Pickering NGS-A, RAPS and KANUPP units which 
went into service in the early 1970's, the newest Darlington units of 
which the last one reached full power in May of this year. While 
some units suffered from initial technical problems and others have 
been affected by grid limitations, in general CANDUs have been 
successful in achieving high capacity factors during their early 
years of operation. However, the pressure tube failure of Pickering 
2 in August 1983 revealed the potential for a much shorter tube life 
than originally expected, and the resulting need for lengthy outages 
at mid-life to retube the reactor. To date, the pressure tube prob- 
lem, and more recent steam generator problems, have resulted in 
reduced capability for the Ontario Hydro 'A’ units. However, it is 
expected that the knowledge and experience gained will reduce 
the future impact of these problems on other reactors in the 
CANDU family. (author). 3 figs, 5 tabs. 


24156 (IAEA-TECDOC-—738, pp. 254-260) Effect of design 
improvements in heavy water management systems to reduce 
heavy water losses and tritium releases at Wolsong 2,3 and 4. 
Park, Taekeun (Korea Atomic Energy Research Inst., Daeduk (Ko- 
rea, Republic of)); Aydogdu, K. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351—: Technical 
committee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Design improvements are being incorporated into the heavy wa- 
ter management systems at Wolsong 2,3 and 4 to reduce the load 
on the vapour recovery driers and upgraders and the heavy water 
losses via the stack. There will also be improvements to monitor 
heavy water and tritium releases. This paper describes the 
improvements, gives background on heavy water balance mecha- 
nism, the historical trends for heavy water recovery/losses and 
estimated dose to the member of the public critical group resulting 
from the airborne and waterborne releases. The measured tritium 
activity levels in the heat transport system (HTS) and moderator 
system at Wolsong 1 are given. Using these activity levels and 
heavy water loss data, tritium losses from the dried and ventilated 
areas are estimated. A qualitative assessment of expected heavy 
water and tritium releases has been performed for Wolsong 2, 3 
and 4. CANDU 6 plants continue to perform well in that heavy wa- 
ter losses are small and tritium releases are well below the design/ 
operating targets. Tritium is retained so effectively that only small 
quantities are released, consequently it makes only a small contri- 
bution to the dose to the member of the public. With the design 
improvements in the heavy water management systems, it is ex- 
pected that tritium releases to the environment and resulting public 
dose will be even lower for Wolsong Nuclear Power Plant. (author). 
1 ref., 4 figs, 4 tabs. 


24157 (IAEA-TECDOC-—738, pp. 260-265) Technology devel- 
opments for improved tritium management. Miller, J.M. (AECL 
Research, Chalk River, ON (Canada). Chalk River Labs.); Spag- 
nolo, D.A.; Shmayda, W.T.; Sood, S.K. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351—: Technical 
committee meeting on advances in heavy water reactors, Toronto 
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(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium technology developments have been an integral part of 
the advancement of CANDU (Canadian Deuterium Uranium) reac- 
tor technology. An understanding of tritium behaviour within the 
heavy-water systems has led to improvements in tritium recovery 
processes, tritium measurement techniques and overall tritium con- 
trol. Detritiation technology has been put in place as part of heavy 
water and tritium management practices. A summary of the ad- 
vances made in these technologies is presented. (author). 20 refs, 
5 figs. 


24158 (INIS-mf—13907, pp. 175-182) Determination of axial 
diffusion coefficients by the Monte-Carlo method. Milgram, M. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109—: International conference on 
reactor physics and reactor compuations, Tel Aviv (israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OST]; 
NTIS (US Sales Only); INIS. 

A simple method to calculate the homogenized diffusion 
coefficient for a lattice cell using Monte-Carlo techniques is demon- 
strated. The method relies on modelling a finite reactor volume to 
induce a curvature in the fiux distribution, and then follows a large 
number of histories to obtain sufficient statistics for a meaningful 
result. The goal is to determine the diffusion coefficient with suffi- 
cient accuracy to test approximate methods built into deterministic 
lattice codes. Numerical results are given. (author). 4 refs., 8 figs. 


24159 (INIS-mf-13936) A comparative evaluation of fuel 
utilisation by different thermal reactor systems. Balakrishnan, 
M.R. (Bhabha Atomic Research Centre, Bombay (India)). Bombay 
Univ. (India). Oct 1992. 247p. Order Number DE94629624. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A comparative assessment of fuel utilization efficiency of pres- 
surised water reactors, pressure tube type pressurised heavy water 
reactors, pressure vessel type pressurised heavy water reactors 
and high temperature gas cooled graphite reactors operating on a 
number of different fuel cycles has been carried out. The fuel uti- 
lization efficiency has been defined as the amount of natural 
uranium consumed for the generation of one unit of electricity aver- 
aged over the period covered in the analysis. The comparative 
evaluation has been done with different projected growth of 
installed nuclear capacity for a period of 50 years. One of the mod- 
els used to predict the installed nuclear capacity growth is the 
Fisher-Pry model. (author). refs., figs., tabs. 
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Refer also to citation(s) 23653, 24192, 24607, 24615, 25033, 25329 


24160 (ANL/ET/CP-—82358) Capabilities of Reynolds stress 
turbulence model in applications to thermal stratification. 
Chang, F.C.; Bottoni, M. Argonne National Lab., IL (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940613-10: 
Pressure vessel and piping conference, Minneapolis, MN (United 
States), 19-23 Jun 1994). Order Number DE94012459. Source: 
OSTI; NTIS; GPO Dep. 

In the safety analysis of advanced fast breeder reactors, licens- 
ing authorities require that inherent safety capabilities be proved by 
numerical simulation with well-validated computer programs. Even 
in the worst case of loss of power to the primary pumps. natural 
convection circulation must provide, through intermediate heat ex- 
changers. a heat sink sufficient to prevent coolant temperatures 
from reaching saturation and triggering development of a two- 
phase flow domain with subsequent induction of coolant capabilities 
and loss of com integrity. Numerical simulations of reactor coolant 
behavior require the modeling of turbulent flows in the critical tran- 
sition phase between forced and natural convection. A Reynolds 





stress turbulence model (RSM) has been implemented in the COM- 
MIX code, together with transport equations describing turbulent 
heat fluxes, variance of temperature fluctuations, and dissipation of 
turbulence kinetic energy. This article outlines the model, explains 
the verifications performed thus far. and discusses potential appli- 
cations of the RSM in the analysis of thermal stratification in 
engineering systems. The problem of analyzing, thermal stratifica- 
tion and minimizing the impact of thermal stresses on structures is 
of concern in both nuclear and conventional industries. 


24161 (ANL/FE/CP-82405) Interdiffusion between U-Pu-Zr 
fuel and HT9 cladding. Keiser, D.D. Jr. (Argonne National Lab.., 
Idaho Falls, 1D (United States)); Petri, M.C. Argonne National Lab., 
IL (United States). [1994]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940631—1: 34. annual conference of the Canadian Nuclear 
Association and the 15th annual conference of the Canadian Nu- 
clear Society, Montreal (Canada), 5-8 Jun 1994). Order Number 
DE94012453. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of systematic interdiffusion studies of fuel-cladding com- 
patibility in the integral Fast Reactor, a solid-solid diffusion couple 
was assembled with U-22Pu-23' Zr fuel and HT9* cladding and 
annealed at 650°C for 100 hours. The couple was examined for 
diffusion structure development using a scanning electron micro- 
scope equipped with an energy dispersive x-ray analyzer 
(SEM-EDX). Point-by-point and linescan analysis was used to 
generate composition profiles and diffusion paths. From the com- 
position profiles, average effective interdiffusion coefficients were 
calculated for individual components on both sides of the Matano 
plane. Results from this investigation indicate that the same types 
of phases as would be expected from binary U-Fe, Pu-Fe, and Zr- 
Fe phase diagrams develop in this couple; and U and Pu are the 
fastest diffusing fuel components and Fe is the fastest diffusing 
cladding component. Compared with diffusion couples with binary 
(U-Zr) fuel, the addition of Pu greatly enhanced the extent of diffu- 
sion and affected the types of phases observed. 


24162 (CONF-9405169—1) A wall-crawling robot for reactor 
vessel inspection in advanced reactors. Spelt, P.F. (Oak Ridge 
National Lab., TN (United States)); Crane, C.; Feng, L.; Abidi, M.; 
Tosunoglu, S. Oak Ridge National Lab., TN (United States). [1994]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From AIR ‘94: application of artificial 
intelligence and robotics to nuclear plants; Ibaraki (Japan); 29 May 
- 2 jun 1994. Order Number DE94013617. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A consortium of four universities and the Center for Engineering 
Systems Advanced Research of the Oak Ridge National Labora- 
tory has designed a prototype wall-crawling robot to perform weld 
inspection in advanced nuclear reactors. Design efforts for the re- 
actor vessel inspection robot (RVIR) concentrated on the Advanced 
Liquid Metal Reactor because it presents the most demanding en- 
vironment in which such a robot must operate. The RVIR consists 
of a chassis containing two sets of suction cups that can alter- 
nately grasp the side of the vessel being inspected, providing both 
locomotion and steering functions. Sensors include three CCD 
cameras and a weld inspection device based on new shear-wave 
technology. The restrictions of the inspection environment pre- 
sented major challenges to the team. These challenges were met 
in the prototype, which has been tested in a non-radiation, room- 
temperature mockup of the robot work environment and shown to 
perform as expected. 


24163 (INIS-mf—13907, pp. 67-78) Nuclear waste transmuta- 
tion: Physics issues and potential in neutron fields. Salvatores, 
M. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Direction des Reacteurs Nucleaires); Zaetta, A.; 
Delpech, M.; Girard, C.; Slessarev, |.; Tommasi, J. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
international conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
A deep repository for safe long-term storage of long-lived ra- 
dioactive materials (waste) arising from nuclear fuel irradiation in 
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reactors is a need generally accepted, whatever the strategy envis- 
aged for further use of the irradiated fuel (e.g.: reprocessing and 
re-use of uranium and plutonium; no reprocessing and final dis- 
posal). To assess the impact on the environment of a waste 
repository, one is lead naturally to consider the impact of radiation 
on man and to define the radiotoxicity of the different isotopes. The 
toxicity of the materials stored in a repository is function of time 
and at a given time is the sum of the activities of each radionuclide 
multiplied by appropriate danger coefficients. This time dependent 
sum R, is a source of ‘potential’ radiotoxicity. It has been pointed 
out (in reference 1), that R does not measure ‘risk’, which has to 
take into account ‘actual pathways and probability of radioactive re- 
lease to the biosphere’. It is well understood that (e.g. in the case 
of spent PWR fuel) the main contributor to R are actinides, Pu 
being the main component (see table |). In the case of risk, the sit- 
uation is by far more complex and dependent on the modeling of 
different geological environments. In the analysis made in refer- 
ence 1 the predominant role of Tc-99, |-129 and Cs-135 has been 
pointed out. The same analysis also stresses that actinides will be 
by far less relevant with respect to the highly soluble and mobile 
fission products. (authors). 13 refs., 2 tabs., 2 figs. 


24164 (INIS-mf—13907, pp. 97-103) Limitation of plutonium 
and minor actinides with the European Fast Reactor type fast 
neutron reactor. Vergnes, J. (Electricite de France (EDF), 92 - 
Clamart (France). Direction des Etudes et Recherches); Journet, J. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To stabilize the existing quantity of plutonium via European Fast 
Reactor type Liquid Metal Fast Breeder Reactors without fertile 
blankets, 55% of the installed reactors would have to be Liquid 
Metal Fast Breeder Reactors of the European Fast Reactor type. A 
first recycling in PWRs can reduce the percentage of Liquid Metal 
Fast Breeder Reactors required to 45%. With reasonable adapta- 
tions of the fast reactor core, the figure above would be 45% 
without PWR recycling, 30% after PWR recycling and 20% after 
two PWR recycling. Simultaneous burning of plutonium and minor 
actinides would not change the plutonium recycling conditions sig- 
nificantly. The minor actinides content of the Liquid Metal Fast 
Breeder Reactors fuels is relatively high: 2.5% for direct recycling 
of plutonium and minor actinides; 4% for initial recycling of pluto- 
nium alone, in PWRs. These high values are due to the large 
quantities of Am 241 produced by radioactive decay of Pu 241 out- 
side the reactor and to the gradual reduction of the minor actinides 
stock accumulated before implementation of the minor actinides re- 
cycling. (authors). 2 refs., 5 tabs., 1 fig. 


24165 (INIS-mf—13907, pp. 115-121) Tri-dimensional analy- 
sis of the Los Alamos accelerator driven transmutation 
system. Landeyro, P.A. (ENEA, Casaccia (Italy)); Orazi, A.; San- 
tilli, A. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present work describes the activity performed in the frame- 
work of the validation of both calculation tools and nuclear data to 
use for simulation of the Los Alamos Actinide Transmutation Waste 
Project (ATW). The calculations have shown a reasonable agree- 
ment with available reference data which make us confident in the 
adequacy of the selected code chain and associated cross section 
file in simulating the main phenomena of the transmutation pro- 
cess. On the other hand, such validation results have highlighted 
some code inaccuracy and cross section data unrealistic behaviour 
which need of further investigations and updating activities. (au- 
thors). 14 refs. 


24166 (INIS-mf—13907, pp. 253-259) Experimental study of 
sodium void reactivity effect at the Binary Fuel System facility 
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for mockup of fast reactor with sodium plenum. Matveenko, 
I.P. (Institute of Physics and Power Engineering, Obninsk, Kaluga 
(Russian Federation)); Matveev, V.I.; Belov, S.P.; Dvukhsherstnov, 
V.G.; Efimov, E.F.; Kochetkov, A.L.; Poplavskij, V.A.; Chernyj, 
V.A.; Krivitskij, |.Yu.; Chebeskov, A.N.; ShaparBen-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of experimental studies of sodium void reactivity ob- 
tained in three critical assemblies being a rather simple mock-ups 
of low-void fast reactor are given. The influence of sodium plenum 
placed above the core on integral value of sodium void fraction 
was studied. Both uranium and plutonium fuel were used in these 
assemblies. The appropriate calculations using routine fast reactor 
techniques have been carried out. The comparison of calculational 
and experimental sodium void fraction values is illustrated. Some 
reasons of revealed discrepancies are pointed out. This studies 
aimed at the further substantiation of the BN-800 new design core 
with sodium plenum. (authors). 6 refs., 3 tabs. 


24167 (INIS-mf-13907, pp. 397-404) Improvement of reac- 
tivity coefficient of metallic fuel LMFBR. Tsujimoto, K. (Tohoku 
Univ., Sendai (Japan)); Iwasaki, T.; Hirakawa, N. Ben-Gurion Univ. 
of the Negev, Beersheba (israel). Jan 1994. (CONF-940109—: In- 
ternational conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTi; NTIS (US Sales Only); INIS. 

A new concept to improve the Doppler coefficient of metallic fuel 
liquid metal fast breeder reactor is proposed. This is accomplished 
by adding a moderating material to a metallic fuel assembly, so 
that the neutron spectrum becomes softer and the negative tem- 
perature coefficient are improved. The effects to the typical core 
parameters, such as Doppler coefficient, the sodium void reactivity 
and the reactor breeding ratio are investigated. The results show 
this concept improves temperature coefficients similar to those of 
mixed oxide core of the same size without much sacrificing the 
breeding ratio. (authors). 7 refs., 3 figs., 2 tabs. 


24168 (INIS-mf—13907, pp. 544-5551) A hexagonal-Z diftu- 
sion theory burnup model for Fast Breeder Reactor core 
design study. Ivanov, K.N. (Komitet za Mirno Izpolzuvane na 
Atomnata Energiya, Sofia (Bulgaria)); Manolova, M.A.; Apostolov, 
T.G. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper describes an advances three-dimensional few group 
diffusion burnup model in hexagonal geometry, developed for fuel 
depletion analysis as well as for investigations of the reactor trans- 
mutation characteristics. Results from the verification of the model 
on different fast breeder reactor benchmarks and its application for 
neutronic design studies are presented. (authors). 13 refs., 2 tabs. 


24169 (INIS-mf-13907, pp. 625-632) Comparison of diffu- 
sion and transport theory analysis with experimental results in 
fast breeder test reactor. Sathyabama, N. (Indira Gandhi Centre 
for Atomic Research, Kalpakkam (india)); Mohanakrishnan, P.; 
Lee, S.M. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A systematic analysis has been performed by 3 dimensional dif- 
fusion and transport methods to calculate the measured control rod 
worths and subassembly wise power distribution in fast breeder 
test reactor. Geometry corrections (rectangular to hexagonal and 
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diffusion to transport corrections are estimated for multiplication 
factors and control rod worths). Calculated control rod worths by 
diffusion and transport theory are nearly the same and 10% above 
measured values. Power distribution in the core periphery is over 
predicted (15%) by diffusion theory. But, this over prediction re- 
duces to 8% by use of the S, method. (authors). 9 refs., 4 tabs., 3 
fig. 


24170 (INIS-mf-13907, pp. 780-785) Experimental and cal 
culational studies of neutron characteristics of thorium cycle 
in fast reactors. Golubev, V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Zvonarev, A.; Kozlovtsev, V.; 
Liforov, V.; Mamaev, V.; Matveenko, |.; Murogov, V.; Smetanin, E.; 
Bednyakov, S.; TroyBen-Gurion Univ. of the Negev, Beersheba (Is- 
rael). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the field of studying of thorium cycle in the fast reactors some 
experimental investigations at the critical assemblies (KOBRA, 
BFS) and BN-350 reactor have been performed. At the assemblies 
KBR-18 and KBR-19 with uranium-thorium central zones reactivity 
worth of different elements and cross-sections of some nuclear 
reactions have been measured. The thorium samples have been ir- 
radiated in the blanket of BN-350 reactor to obtain an information 
about accumulation of 24 with small content of 297U. All experi- 
mental values are compared with results of calculation. (authors). 2 
refs., 1 tab. 


24171 (JAERI-M-93-046, pp. 36-47) Development of an ad- 
justed group cross-section set for large LMFBR cores using 
the JUPITER analytical results: Adjustment of group con- 
stants. Ishikawa, Makoto (Power Reactor and Nuclear Fuel 
Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering Cen- 
ter); Hoshi, Takashi; Sanda, Toshio; Kamei, Takanobu; Kawakita, 
Takashi. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1993. (CONF-9211225—: 1992 symposium on nuclear data, Tokai 
(Japan), 26-27 Nov 1992; INDC(JPN)-163/L). In Proceedings of 
the 1992 symposium on nuclear data. 393p. Order Number 
DE93012393. Source: OSTI; NTIS; INIS. 

A cross-section adjustment study was performed for three years 
using the results of the JUPITER experiment and analysis. Analyti- 
cal tools and a set of data for the cross-section adjustment were 
established as a consistent system in order to improve the nuclear 
design method and its accuracy for large FBR cores. The results of 
JUPITER analysis were effectively utilized in the present study and 
the adjusted cross-section set developed here was found to pos- 


sess sufficient reliability and applicability for analyzing large FBR 
cores. (author). 
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Refer also to citation(s) 23528 


24172 (CONF-920803-—19) Estimates of the radiation envi- 
ronment for a nuclear rocket engine. Courtney, J.C.; Manohara, 
H.M.; Williams, M.L. Louisiana State Univ., Baton Rouge, LA 
(United States). Nuclear Science Center. [1992]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER12899. From Nuclear technologies for space exploration; 
Jackson, WY (United States); 16-19 Aug 1992. Order Number 
DE94014028. Source: OSTI; NTIS; INIS; GPO Dep. 

Ambitious missions in deep space, such as manned expeditions 
to Mars, require nuclear propulsion if they are to be accomplished 
in a reasonable length of time. Current technology is adequate to 
support the use of nuclear fission as a source of energy for propul- 
sion; however, problems associated with neutrons and gammas 
leaking from the rocket engine must be addressed. Before manned 
or unmanned space flights are attempted, an extensive ground test 
program on the rocket engine must be completed. This paper com- 
pares estimated radiation levels and nuclear heating rates in and 





around the rocket engine for both a ground test and space environ- 
ments. 


24173 (GA-A-21591) Converter performance TFE Verifica- 
tion Program: Final test report. General Atomics, San Diego, CA 
(United States); Rasor Associates, Inc., Sunnyvale, CA (United 
States). Mar 1994. 91p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-86SF16298. Order Number 
DE94010999. Source: OSTI; NTIS; GPO Dep. 

This report details TFE Verification Program, the objective, of 
which is to demonstrate the technology readiness of a TFE suitable 
for use as the basic element in a thermionic reactor with electric 
power output in the 0.5 to 5.0 MW(e) range, and a full-power life of 
7 years. The TFE Verification Program built directly on the technol- 
ogy and data base developed in the 1960s and early 1970s in an 
AEC/NASA program, and in the SP-100 program conducted in 
1983, 1984 and 1985. In the SP-100 program, the attractive fea- 
tures of thermionic power conversion technology were recognized 
but concern was expressed over the lack of fast reactor irradiation 
data. The TFE Verification Program addressed that concern. 


24174 (INEL/MISC—93085) Summary of space nuclear reac- 
tor power systems, 1983-1992. Buden, D. Idaho National 
Engineering Lab., Idaho Falls, ID (United States). 11 Aug 1993. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (CONF-930103—Summ.: 10. sympo- 
sium on space nuclear power and propulsion, Albuquerque, NM 
(United States), 10-14 Jan 1993). Order Number DE94011931. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes major developments in the last ten years 
which have greatly expanded the space nuclear reactor power sys- 
tems technology base. In the SP-100 program, after a competition 
between liquid-metal, gas-cooled, thermionic, and heat pipe reac- 
tors integrated with various combinations of thermoelectric 
thermionic, Brayton, Rankine, and Stirling energy conversion sys- 
tems, three concepts:were selected for further evaluation. In 1985, 
the high-temperature (1,350 K), lithium-cooled reactor with thermo- 
electric conversion was selected for full scale development. Since 
then, significant progress has been achieved including the demon- 
stration of a 7-y-life uranium nitride fuel pin. Progress on the 
lithium-cooled reactor with thermoelectrics has progressed from a 
concept, through a generic flight system design, to the design, de- 
velopment, and testing of specific components. Meanwhile, the 
USSR in 1987-88 orbited a new generation of nuclear power sys- 
tems beyond the, thermoelectric plants on the RORSAT satellites. 
The US has continued to advance its own thermionic fuel element 
development, concentrating on a multicell fuel element configura- 
tion. Experimental work has demonstrated a single cell operating 
time of about 1 1/2-y. Technology advances have also been made 
in the Stirling engine; an advanced engine that operates at 1,050 K 
is ready for testing. Additional concepts have been studied and ex- 
periments have been performed on a variety of systems to meet 
changing needs; such as powers of tens-to-hundreds of megawatts 
and highly survivable systems of tens-of-kilowatts power. 


24175 (INIS-mf-13907, pp. 389-396) Reactor physics in 
support of the naval nuclear propulsion programme. Lisley, 
P.G. (Royal Naval Coll., Greenwich (United Kingdom)); Beeley, 
P.A. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Reactor physics is a core component of all courses but in partic- 
ular two postgraduate courses taught at the department in support 
of the naval nuclear propulsion programme. All of the courses 
include the following elements: lectures and problem solving exer- 
cises, laboratory work, experiments on the Jason zero power 
Argonaut reactor, demonstration of PWR behavior on a digital 
computer simulator and project work. This paper will highlight the 
emphasis on reactor physics in all elements of the education and 
training programme. (authors). 9 refs. 
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24176 (LA-12784-MS) Nuclear rockets: High-performance 
propulsion for Mars. Watson, C.W. Los Alamos National Lab., 
NM (United States). May 1994. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94013642. Source: OSTI; NTIS; INIS; GPO Dep. 

A new impetus to manned Mars exploration was introduced by 
President Bush in his Space Exploration Initiative. This has led, in 
turn, to a renewed interest in high-thrust nuclear thermal rocket 
propulsion (NTP). The purpose of this report is to give a brief tuto- 
rial introduction to NTP and provide a basic understanding of some 
of the technical issues in the realization of an operational NTP en- 
gine. Fundamental physical principles are outlined from which a 
variety of qualitative advantages of NTP over chemical propulsion 
systems derive, and quantitative performance comparisons are 
presented for illustrative Mars missions. Key technologies are de- 
scribed for a representative solid-core heat-exchanger class of 
engine, based on the extensive development work in the Rover 
and NERVA nuclear rocket programs (1955 to 1973). The most 
driving technology, fuel development, is discussed in some detail 
for these systems. Essential highlights are presented for the 19 
full-scale reactor and engine tests performed in these programs. 
On the basis of these tests, the practicality of graphite-based 
nuclear rocket engines was established. Finally, several higher- 
performance advanced concepts are discussed. These have 
received considerable attention, but have not, as yet, developed 
enough credibility to receive large-scale development. 


24177 (LA-UR-94-1555) Autonomous power system for re- 
mote locations. Voss, S.S. (Los Alamos National Lab., NM 
(United States)); Brown, N.W.; Serbin, V.I.; Vishnepolsky, |.M.; Ko- 
rindyasov, V.I.; Khlopkin, N.S.; Buinitzky, B.A. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940812-5: 29. intersociety energy conversion 
engineering conference, Monterey, CA (United States), 7-12 Aug 
1994). Order Number DE94013244. Source: OSTI; NTIS; GPO 
Dep. 

The Russian technical specialists of Krasnaya Zvezda (Red Star) 
and Kurchatov institute of Atomic Energy (KIAE) of Moscow were 
tasked in the early 1970's to develop a compact, transportable 
power system that would work reliably and autonomously at remote 
locations. The original system specifications required that it be able 
to operate for several years without maintenance in sea water at a 
depth of 6 km. To meet these requirements the Russia specialists 
designed a compact nuclear system with water coolant coupled to 
a thermoelectric power conversion subsystem. The goal was to de- 
sign a system that was scalable from 300 kWth to 300 MWth. A 
proof-of-principle system, the GAMMA reactor system, was de- 
signed, constructed and tested at KIAE. The system construction 
was completed in 1981 and testing began the same year. The 
GAMMA reactor system is still operational today. The follow-on sys- 
tem for remote sites is the ELENA reactor system. It has not been 
built, but the final assembly drawings have been completed and 
are ready to be used. The ELENA was designed to provide both 
direct electric power and local space heating. It can also be used 
for desalination. The design of the ELENA meets post-Chernobyl 
safety requirements and includes features to assure its safety un- 
der autonomous operation. This paper provides an overview of the 
GAMMA and ELENA power systems including their design criteria, 
testing, and transportation to remote sites. And includes discussion 
on an evaluation and technology transfer program that could make 
this system available for use throughout the work. 


24178 (LA-UR-94-1958) Lunar surface fission power sup- 
plies: Radiation issues. Houts, M.G.; Lee, S.K. Los Alamos 
National Lab., NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940812-11: 29. intersociety energy conversion 
engineering conference, Monterey, CA (United States), 7-12 Aug 
1994). Order Number DE94014439. Source: OSTI; NTIS; iNIS; 
GPO Dep. 

A lunar space fission power supply shield that uses a combina- 
tion of lunar regolith and materials brought from earth may be 
optimal for early lunar outposts and bases. This type of shield can 
be designed such that the fission power supply does not have to 
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be moved from its landing configuration, minimizing handling and 
required equipment on the lunar surface. Mechanisms for removing 
heat from the lunar regolith are built into the shield, and can be 
tested on earth. Regolith activation is greatly reduced compared 
with a shield that uses only regolith, and it is possible to keep the 
thermal conditions of the fission power supply close to these seen 
in free space. For a well designed shield, the additional mass 
required to be brought fro earth should be less than 1000 kg. De- 
tailed radiation transport calculations confirm the feasibility of such 
a shield. 


24179 (ORNL/TM—12703) Scoping calculations of power 
sources for nuclear electric propulsion. Difilippo, F.C. (Oak 
Ridge National Lab., TN (United States)). Oak Ridge National Lab., 
TN (United States); National Aeronautics and Space Administra- 
tion, Cleveland, OH (United States). Lewis Research Center. May 
1994. 167p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. (NASA-CR-191133). Order Number 
DE94012495. Source: OSTI; NTIS; INIS; GPO Dep. 

This technical memorandum describes models and calculational 
procedures to fully characterize the nuclear island of power 
sources for nuclear electric propulsion. Two computer codes were 
written: one for the gas-cooled NERVA derivative reactor and the 
other for liquid metal-cooled fuel pin reactors. These codes are go- 
ing to be interfaced by NASA with the balance of plant in order to 
making scoping calculations for mission analysis. 


2107 Regulation and Licensing 


Refer also to citation(s) 24682, 24718, 24779, 24780, 27181 


24180 (IAEA-TECDOC-—738, pp. 167-176) The evolution of 
nuclear regulation in Canada: A licensee perspective. Gordon, 
C. (Ontario Hydro, Toronto, ON (Canada). Nuclear Safety Analysis 
Dept.); Mosey, D. International Atomic Energy Agency, Vienna 
(Austria). Mar 1994. (CONF-9306351-: Technical committee meet- 
ing on advances in heavy water reactors, Toronto (Canada), 7-10 
Jun 1993). In Advances in heavy water reactors: Proceedings of a 
technical committee meeting held in Toronto, Canada, 7-10 June 
1993. 271p. Order Number DE94629485. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Regulation of nuclear generating facilities in Canada is informed 
by philosophical principles similar to those of many European juris- 
dictions; fundamental has been the principle that safety is, in the 
final analysis, the responsibility of the owner/operator who must 
demonstrate that the facility does not pose an undue risk during 
normal operation or postulated accident conditions. Regulation by 
performance rather than prescription offers the advantage that the 
licensee has the freedom to develop ways to meet safety objec- 
tives and that safety and licensing issues will tend to be technical 
rather than legalistic. Another feature of the Canadian approach, 
also probably similar to many other jurisdictions, was the informal 
nature of the regulatory process in the early years of the nuclear 
programme, a result of the novelty of the technology and the few 
people involved. Such informality often facilitates speedy resolution 
of issues at a technical committee meeting level, however, there 
has been the drawback that inconsistencies in the application and 
meeting of regulatory requirements have arisen. The maturation of 
the Canadian nuclear power programme has seen both an expan- 
sion in numbers of the regulatory authority and a progressively 
greater degrees of technical committee meeting specificity in regu- 
latory requirements. Changes in the socio-political environment 
have also affected the regulatory process, requiring greater efforts 
on the part of both regulator and operator to make the regulatory 
process more intellectually accessible to a wider public. For the fu- 
ture, the challenge will be to evolve a more formalized approach to 
power reactor regulation that more explicitly define the various 
roles, responsibilities, requirements and processes involved, while 
maintaining the integrity of the original model for regulation: that 


the responsibility for safety lies squarely on the shoulders of the 
operator. (author). 19 refs. 


24181 (IAEA-TECDOC-738, pp. 177-183) Licensing the 
CANDU 3 heavy water commercial power rector in the United 


144 ERA Vol. 19, No. 9 


States of America. Rib, L. (AECL Technologies, Rockville, MD 
(United States)); Pendergast, D. International Atomic Energy 
Agency, Vienna (Austria). Mar 1994. (CONF-9306351-: Technical 
committee meeting on advances in heavy water reactors, Toronto 
(Canada), 7-10 Jun 1993). In Advances in heavy water reactors: 
Proceedings of a technical committee meeting held in Toronto, 
Canada, 7-10 June 1993. 271p. Order Number DE94629485. 
Source: OSTI; NTIS (US Sales Only); INIS. 

AECL, developer of the CANDU heavy water moderated, natural 
uranium fuelled reactor, has embarked on a program to extend the 
proven and reliable CANDU technology to a system especially de- 
signed for future electric utility markets. The system, designated 
CANDU 3, is a 450 megawatt plant that incorporates such features 
as modular construction, utilization of natural uranium fuel, 37 
months construction schedule, computer controlled operation, high 
availability, a long lifetime with replaceable components and other 
features that will contribute to improved safety and reliability. It is 
our expectation that we can share in what we believe to be an 
emerging market for nuclear power plants in the United States and 
the rest of the world. A licensing program has been initiated with 
the goal of receiving standard design certification approval and ulti- 
mately a construction license from the US Nuclear Regulatory 
Commission. There are unique aspects of CANDU reactors which 
raise licensing issues not yet addressed by US NRC requirements. 
AECL has reviewed these technical issues. There are some which 
require the development of review processes and criteria specific 
to CANDU 3. The NRC has also begun to review some aspects of 
CANDU 3 inherent characteristics and design goals. Some initial 
findings have been issued recently with recommendations to the 
Commissioners. These are consistent with our confidence that 
there will be no major difficulties in meeting NRC requirements of 
to demonstrate equivalent levels of safety. (author). 2 refs, 3 figs, 1 
tab. 


24182 (IAEA-TECDOC—744) OSART guidelines. 1994 edi- 
tion: Reference document for IAEA Operational Safety Review 
Teams (OSARTs). International Atomic Energy Agency, Vienna 
(Austria). May 1994. 250p. Order Number DE94631074. Source: 
OSTI; NTIS (US Sales Only); INIS. 

These guidelines have been prepared to provide a basic struc- 
ture and common reference both across the various areas covered 
by an OSART mission and across all the missions in the pro- 
gramme. As such, they are addressed, principally, to the team 
members of OSART missions but they will also provide guidance 
to a host nuclear plant preparing to receive a mission. The guide- 
lines are intended to help each expert to formulate his review in 
the light of this own experience. They are not all inclusive and 
should not limit the expert's investigations, but are better consid- 
ered as illustrating the adequate requirements for his review. 


24183 (INIS-mf-13907, pp. 444-450) Benchmark set for 
WWER code verification. Makai, M. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics). 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A benchmark set has been collected to help the Hungarian 
nuclear authorities in licensing WWER-440 core calculation and in- 
core measurement processing model. The verification-validation 
procedures is based on the comparison of test cases with pre cal- 
culated reference solution. The test cases include experiments on 
the critical facility ZR-6, mathematical benchmarks as well as mea- 
surements on operating WWER-440 units. (author). 12 refs., 1 tab. 


24184 (NUREG—0750-Vol.39-No.4) Nuclear Regulatory Com- 
mission issuances, April 1994: Volume 39, No. 4. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. Apr 1994. 67p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 





This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


24185 (NUREG—0940-Vol.13-No.1-Pt.3) Enforcement ac- 
tions: Significant actions resolved, industrial licensees: 
Quarterly progress report, January-March 1994. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Enforcement. Jun 1994. 114p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (January-March 
1994) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to industrial licensees with 
respect to these enforcement actions. It is anticipated that the in- 
formation in this publication will be widely disseminated to mangers 
and employees engaged in activities licensed by the NRC, so that 
actions can be taken to improve safety by avoiding future violations 
similar to those described in this publication. 


24186 (NUREG—1021-Rev.7-Suppl.1) Operator licensing ex- 
aminer standards: MRevision 7, Supplement 1. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Reactor Controls and Human Factors. Jun 1994. 115p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

The Operator Licensing Examiner Standards provide policy and 
guidance to NRC examiners and establish the procedures and 
practices for examining licensees and applicants for reactor opera- 
tor and senior reactor operator licenses at power reactor facilities 
pursuant to Part 55 of Title 10 of the Code of Federal Regulations 
(10 CFR 55). The Examiner Standards are intended to assist NRC 
examiners and facility licensees to better understand the initial and 
requalification examination processes and to ensure the equitable 
and consistent administration of examinations to all applicants. 
These standards are not a substitute for the operator licensing 
regulations and are subject to revision or other internal operator |i- 
censing policy changes. Revision 7 was published in January 1993 
and became effective in August 1993. Supplement 1 is being 
issued primarily to implement administrative changes to the requali- 
fication examination program resulting from the amendment to 10 
CFR 55 that eliminated the requirement for every licensed operator 
to pass an NRC-conducted requalification examination as a condi- 
tion for license renewal. The supplement does not substantially 
alter either the initial or requalification examination processes and 
will become effective 30 days after its publication is noticed in the 
Federal Register. The corporate notification letters issued after the 
effective date will provide facility licensees with at least 90 days 
notice that the examinations will be administered in accordance 
with the revised procedures. 


2108 Economics 
Refer also to citation(s) 24130, 24165, 24345, 24542, 27119, 27120 


24187 (HW-67475-Del.) Supplementary birch production. 
Lang, L.W.; Judson, B.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 21 Nov 1960. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012094. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

In response to specific requests of the AEC and as part of a 
Combined Operations over-all review, a number of engineering 
studies have been made of alternative methods for increasing 
availabiltiy of neptunium at Hanford. The report updates an earlier 
study in which recycling of both natural and enriched uranium was 
considered for Hanford. The earlier study showed that recycled 
natural uranium would provide appreciable gains in neptunium 
availability but at an excessive cost. Recycle of the slightly 
enriched uranium streams proved a more economical means of re- 
alizing smaller but still significant gains in neptunium production. 
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Subsequent to the earlier report, a feasible and immediately appli- 
cable scheme for UF blending has been conceived demonstrating 
further advantages for recycling the enriched uranium. Approxi- 
mately 34 kilograins of supplementary neptunium could be 
produced at Hanford during the next seven to eight years by up- 
grading irradiated E-metal and NPR uranium through a blending 
operation at Oak Ridge (rather than in the diffusion cascades) and 
then recycling the material through the Hanford reactors. (cf Table 
1) Such a scheme would conserve uranium-236 for use as a 
source of neptunium-237 in the reactors without incurring major 
capital costs. Oak Ridge Operations personnel have estimated that 
capital needs for the requisite UF, blending operation wouid not 
exceed $50,000 (Ref. 6). The program would not require extensive 
development efforts to demonstrate technical feasibility and would 
not interfere appreciably with normal fuel cycle operations. 
Production-scale recycling of E-metal could thus start immediately. 


24188 (IAEA-TECDOC-—735) Energy and economic tables 
1950-1991. International Atomic Energy Agency, Vienna (Austria). 
Feb 1994. 5938p. Order Number DE94628318. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This publication, prepared by the Planning and Economic Stud- 
ies Section of the Division of Nuclear Power, presents summaries 
of data contained in the IAEA Energy and Economic Data Bank 
(EEDB). The data for each country are presented in a standardized 
format and in consistent system units. Aggregated data for the 
whole world, and for eight world subdivisions, are also presented in 
the same format. 


24189 (IAEA-TECDOC-—739) Case study on the feasibility of 
small and medium nuclear power plants in Egypt. International 
Atomic Energy Agency, Vienna (Austria). Apr 1994. 275p. Order 
Number DE94629717. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA agreed to co-operate with the Arab Republic of Egypt 
in performing a case study on the feasibility of small and medium 
power reactors (SMPRs) as a technical assistance project. The 
major objective of this study is to examine the feasibility of SMPRs 
to supply a portion of the future electrical energy requirements in 
the long term power programme of Egypt. The IAEA is grateful to 
all who provided information and assisted in the drafting and 
review of the report, in particular to the Advisory Group which per- 
formed the study in a co-operative effort. It is hoped that the report 
will meet the interests of policy makers, managers, engineers and 
economists in Member States, particularly in developing countries, 
and that it will provide a useful basis for specific studies to prepare 
decisions on SMPR projects. Refs, figs and tabs. 


24190 (INIS-mf—13907, pp. 49-66) Limitations of actinide re- 
cycle and waste disposal consequences: A global analysis. 
Baetsle, L.H. (Centre d’Etude de I’'Energie Nucleaire, Mol (Bel- 
gium)); Raedt, C. de. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109—: International conference on 
reactor physics and reactor compuations, Tel Aviv (israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The paper emphasizes the impact of Light Water Reactor - 
Mixed Oxides introduction on the subsequent actinide management 
and fate of reprocessed and depleted uranium. The spent fuel from 
LWR-MOX contains in principle 75% of the initially produced pluto- 
nium. This new source term has to be considered together with the 
minor actinides from the conventional reprocessing. Subsequent 
LWR-MOX reprocessing in the first step in a very long term Pu + 
minor actinides management. Recycling of Pu + minor actinides in 
fast reactors to significantly reduce the Pu and minor actinides in- 
ventory (e.g. a factor of 10) is a very slow process which requires 
the development and operation of a large park of actinide burner 
reactors during an extended period of time. The overall feasibility 
of the P and T option will greatly depend on the massive introduc- 
tion during the next century of fast neutron reactors as a 
replacement to the present LWR generation of nuclear power 
plants. (authors). 11 refs., 6 tabs., 2 figs. 


24191 (INIS-mf-13907, pp. 104-107) Management of 
transuranics using Integral Fast Reactor fuel cycle. Wade, D.C. 
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(Argonne National Lab., IL (United States)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109-—: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The 50 years of activities following the discovery of self- 
sustained fission chains have given rise to a buildup of roughly 900 
tonnes of manmade transuranics. The formation of the transuranics 
is initiated by the parasitic neutron capture on the abundant 
isotope (U25®) of uranium ore to produce Pu?9° and the minor ac- 
tinides are formed via the unavoidable parasitic neutron capture on 
the transuranic isotopes themselves. of the total, 260 tonnes of 
Pu?3° were generated for use in weapons while the remainder 
were generated as a byproduct of electrical power produced worlkd- 
wide by the commercial thermal nuclear power industry. What to 
be done with these actinides? The options for disposition include 
interminable storage, burial, or recycle for use. The pros and cons 
of each option are being vigorously debated regarding the impact 
upon the issues of human and ecological risk both current and fu- 
ture; weapon proliferation potential both current and future; and 
total life cycle benefits and costs. (authors). 1 fig. 


24192 (INIS-mf-13907, pp. 108-114) Some physics consid- 
erations in actinide and fission product transmutation. Rief, H. 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Takahashi, H. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The OECD NEA and the CEC have been carrying studies of 
new transmutations strategies in an international network. It has 
been shown that an integration of transmutation techniques could 
reduce substantially the long-term radiation hazard from commer- 
cial waste. Transmutation could also contribute to a safe and even 
beneficial de-commissioning of nuclear weapons. An additional 
benefit of this more economic use of fuel could be a reduction of 
radiation hazards from uranium mining. In the search for transmu- 
tation concepts accelerator driven sub-critical actinide and isotope 
incinerators have attracted a great deal of attention especially in 
Japan and the US. One reason is the fact that actinide fuelled (crit- 
ical) reactors pose a particular problem of control as they are 
characterized by a small delayed neutron fraction coupled with a 
small Doppler effect and a positive void coefficient. In this context 
a new formula relating to the accelerator energy requirements with 
the amount of fission product transmutation and the multiplication 
factor of the system was developed.Also one point kinetic studies 
dealing with fast transients as a function of reactivity insertion in 
accelerator driven systems were carried out. They show that such 
booster behave quite benignly even if they are only slightly subcriti- 
cal. (author). 6 refs., 4 figs. 


24193 (INIS-mf—13907, pp. 515-523) Physics of future equi- 
librium state of nuclear energy utilization. Sekimoto, H. (Tokyo 
Inst. of Tech. (Japan). Research Lab. for Nuclear Reactors). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The governing equations for future equilibrium nuclear state are 
presented and their characteristics are discussed. These equations 
are solved for several typical cases. In the present study on the 
equilibrium state, two coincidences are found. The first is the 
coincidence on the neutron balance performed by the nuclides sat- 
isfying the equilibrium condition. The finite neutron multiplication 
factor is near unity. The second is the coincidence on the toxicity. 
The produced long-life fission product toxicity is near the inciner- 
ated natural fuel toxicity. (author). 2 refs., 2 tabs., 4 figs. 
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24194 (SKB-TR-93-28) Plan 93. Costs for management of 
the radioactive waste from nuclear power production. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Jun 1993. 105p. Order Number DE94630992. Source: OSTI; NTIS; 
INIS. 

The Swedish nuclear power utilities are responsible for adopting 
such measures as are necessary in order to ensure the safe man- 
agement and disposal of spent nuclear fuel and radioactive waste 
from the Swedish nuclear power reactors. In order to fulfill this re- 
sponsibility, the nuclear power utilities have commissioned SKB, 
the Swedish Nuclear Fuel and Waste Management Co., to plan, 
build and operate the necessary facilities and systems. This report 
presents a calculation of the costs for implementing all of these 
measures. The facilities and systems that exists are: * transporta- 
tion system for radioactive waste products. * central interim storage 
facility for spent nuclear fuel, CLAB. * final repository for radioac- 
tive operational waste, SFR 1. Future facilities under planning are: 
* encapsulation pliant for spent nuclear fuel, EP. * deep repository 
for spent fuel and other long-lived waste. * final repository for de- 
commissioning waste. The cost calculations also include costs for 
research and development, including the Aspo hard rock labora- 
tory, and for decommissioning and dismantling of the reactor 
plants, etc. The amounts of waste to be handled are dependent 
upon the total operating time of the nuclear power plant. The total 
future costs of the Swedish waste management system, commenc- 
ing from 1994, have been calculated to be SEK 48.3 billion in 
January 1993 prices considering operation of all reactors up to and 
including the year 2010. These costs will be incurred over a period 
of about 60 years. SEK 9.3 billion has been spent up to the end of 
1993. In case of 25 or 40 years of reactor operation the total future 
costs will be SEK 45.9 or 55.5 billion respectively. This cost calcu- 
lation is presented annually to SKI, the Swedish Nuclear Power 
Inspectorate, wich uses it as a basis to propose a fee on the nu- 
clear electricity production to cover all future expenses. The fee for 
1993 is on average 0.019 SEK/kWh. 
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24195 (HW-56293) Nuclear physics research operation 
monthly report, May 1958. Faulkner, J.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
6 Jun 1958. 12p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract ACO6-76RL01830. Order Number 
DE94010932. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report contains brief discussions on reactor physics on: 
metallurgy; production piles; separation plants; plutonium recycle 
program; and cross section measurements. 


24196 (INIS-mf-13907) Reactor physics and reactor com- 
putations: Proceedings of the internal conference on reactor 
physics and reactor computations. Ronen, Y. (Ben-Gurion Univ. 
of the Negev, Beersheba (Israel)); Elias, E. (eds.). Israel Nuclear 
Society, Yavne (Israel); European Nuclear Society (ENS), Bern 
(Switzerland). Jan 1994. 814p. (CONF-940109-—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). Order Number DE94627122. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mathematical methods and computer calculations for nuclear and 
thermonuclear reactor kinetics, reactor physics, neutron transport 
theory, core lattice parameters, waste treatment by transmutation, 
breeding, nuclear and thermonuclear fuels are the main interests of 
the conference. 
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Refer also to citation(s) 24109, 24244, 24248, 24252, 24366, 
24369, 24372, 24373, 24374, 24418, 24435, 24455, 24490, 24527, 
24548, 24552, 24580, 24594, 24628, 25413, 25688 


24197 (CEA-CONF-11754) First massively parallel algo- 
rithm to be implemented in Apollo-Il code. Stankovski, Z. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 





Mecanique et de Technologie. 1994. 10p. (CONF-940109-: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). Order Number DE94629559. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The collision probability (CP) method in neutron transport, as ap- 
plied to arbitrary 2D XY geometries, like the TDT module in 
APOLLO-Il, is very time consuming. Consequently RZ or 3D exten- 
sions became prohibitive. Fortunately, this method is very suitable 
for parallelization. Massively parallel computer architectures, espe- 
cially MIMD machines, bring a new breath to this method. In this 
paper we present a CM5 implementation of the CP method. Paral- 
lelization is applied to the energy groups, using the CMMD 
message passing library. In our case we use 32 processors for the 
standard 99-group APOLLIB-II library. The real advantage of this 
algorithm will appear in the calculation of the future fine multigroup 
library (about 8000 groups) of the SAPHYR project with a mas- 
sively parallel] computer (to the order of hundreds of processors). 
(author). 3 tabs., 4 figs., 4 refs. 


24198 (HW-68761) Review material for reactor physics 
primer. Lockwood, E.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. Mar 1961. 
124p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. Order Number DE94011081. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report contains questions and answers on topics in reactor 
physics. 


24199 (IEN-51/93) Basis calculation of phase cross sec- 
tion library in a low power fast reactor neutronic simulation. 
Jachic, J. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, 
RJ (Brazil). Sep 1993. 29p. (In Portuguese). Order Number 
DE94629560. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to implement the utilization of the efficient multidimen- 
sional cubic SPLINE interpolation, we determine the phase library 
bases for net like relevant state components. A generic cubic sur- 


face and a weighted plane pertinent alternative interpolating 
methods used capable to generate cross sections values for fixed 
coordinates from cell code calculated data points is used. It is veri- 
fied that the phase library bases increases or decrease smoothly 
and monotonically with the spectrum asymmetry and total flux 
buckling. This justifies its use in cross section updating avoiding 
cell calculations. (author). 


24200 (IEN-53/93) Review of Kaganove’s solution for the 
reactor point kinetics equations. Couto, R.T.; Santo, A.C.F. de. 
Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 
Sep 1993. 29p. Order Number DE94629561. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A review of Kaganove’s method for the reactor point kinetics 
equations solution is performed. This was method chosen to calcu- 
late the power in ATR, a computer program for the analysis of 
reactivity transients. The reasons for this choice and the adaptation 
of the method to the purposes of ATR are presented. (author). 


24201 (IEN—54/93) The lumped-parameter method for the 
evaluation of temperature feedback reactivity and assessment 
of safety limits in nuclear reactors. Couto, R.T. Instituto de En- 
genharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Sep 1993. 
34p. Order Number DE94629562. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The method of lumped parameters used to calculate the average 
temperatures of the fuel, clad, and coolant regions of the core of a 
nuclear reactor is described. It was applied in ATR - a computer 
code for the analysis of reactivity transients - to evaluate the tem- 
perature feedback reactivity and to assess safety limits in reactors 
operations. The method was improved and was developed for re- 


actors loaded with fuel elements composed of either rods or plates. 
(author). 


24202 (INIS-mf-13907, pp. 3-14) Advances in heuristically 
based generalized perturbation theory. Gandini, A. (ENEA, 
Casaccia (Italy)). Ben-Gurion Univ. of the Negev, Beersheba (Is- 
rael). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
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Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A distinctive feature of heuristically based generalized perturba- 
tion theory methodology consists in the systematic use of 
importance conservation concepts. As well known, this use leads 
to fundamental reciprocity relationship. Instead, the alternative vari- 
ational and differential one approaches make a consistent use of 
the properties and adjoint functions. The equivalence between the 
importance and the adjoint functions have been demonstrated in 
important cases. There are some instances, however, in which the 
commonly known operator governing the adjoint function are not 
adequate. In this paper ways proposed to generalize this rules, as 
adopted with the heuristic generalized perturbation theory method- 
ology, are illustrated. When applied to the neutron/nuclide field 
characterizing the core evolution in a power reactor system, in 
which also an intensive control variable (p) is defined, these rules 
leas to an orthogonality relationship connected to this same control 
variable. A set of p-mode eigenfunctions may be correspondingly 
defined and an extended concept of reactivity (generalizing that 
commonly associated with the multiplication factor) proposed as 
more directly indicative of the controllability of a critical reactor sys- 
tem. (author). 25 refs. 


24203 (INIS-mf—13907, pp. 25-29) Application of the general 
perturbation theory for axial fast flux reconstruction with uti- 
lization of the calculated and measured fast flux. Pos, |. (Paksi 
Atomeroemue Vallalat, Paks (Hungary)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). in Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The conventional type of the WWER-440 reactors have a very 
efficient in-core measurement system. The accuracy of the calcu- 
lated power and flux distribution can be improved using of the 
signals of the in-core system. In this paper a method is presented 
for the determination of more exact flux or power distribution inside 
the reactor core than the simple calculation. We used the general 
perturbation theory to improve these distributions. The application 
of our method to get of more perfect relative axial fast flux is 
shown in this paper. (author). 4 refs., 2 figs. 


24204 (INIS-mf-13907, pp. 30-39) Sensitivity analysis of 
core parameters to fuel manufacturing uncertainties. Willer- 
moz, G. (Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Paris-La-Defense (France)); Marrot, J.F.; 
Bruna, G. Ben-Gurion Univ. of the Negev, Beersheba (israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Heterogeneities cannot be avoided at the manufacturing stage of 
nuclear fuel. In the project, control parameters are always best es- 
timate computed, so that heterogeneities in the fuel affect them as 
an uncertainty. These heterogeneities cannot be only represented 
by a mean value and a standard deviation: their joint distribution 
must be evaluated according to post-manufacture statistical analy- 
sis. In order to improve the nuclear fuel performances and respect 
the safety rules, FRAMATOME has developed an original analysis 
method based on stochastic approach and the generalized pertur- 
bation theory. The joint low of the pointwise power variation is 
given by the sensitivity matrix, determined by the generalized 
perturbation theory, using the first order Taylor stochastic develop- 
ment. (authors). 8 refs., 5 figs. 


24205 (INIS-mf—13907, pp. 40-46) Iteration of adjoint equa- 
tions. Lewins, J.D. (Cambridge Univ. (United Kingdom). Dept. of 
Engineering). Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jan 1994. (CONF-940109-: International conference on reactor 
physics and reactor compuations, Tel Aviv (Israel), 23-26 Jan 
1994). In Reactor Physics and reactor computations: Proceedings 
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of the international conference on reactor physics and reactor com- 
putations. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Adjoint functions are the basis of variational methods and now 
widely used for perturbation theory and its extension to higher or- 
der theory as used, for example, in modelling fuel burnup and 
optimization. In such models, the adjoint equation is to be solved in 
a critical system with an adjoint source distribution that is not zero 
but has special properties related to ratios of interest in critical sys- 
tems. Consequently the methods of solving equations by iteration 
and accumulation are reviewed to show how conventional methods 
may be utilized in these circumstances with adequate accuracy. 
(author). 3 refs., 6 figs., 3 tabs. 


24206 (INIS-mf-13907, pp. 504-512) Direct calculations of 
kinetic parameters. Decurnex, C. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Lab. de Genie Atomique); Ligou, F.J. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new method is proposed for the calculation of kinetic parame- 
ters. The adjoint fluxes are no longer necessary so that, standard 
codes devoted to steady state reactors can be used after minor 
modifications. Moreover, the usual procedures of group condensa- 
tion and homogenization are discussed regarding the kinetic 
information which must be saved. The EPFL critical assembly 
CROCUS is proposed as benchmarking tool and influence on ki- 
netic parameters of the plutonium recycling in nuclear power plant 


~ 


is analyzed. (authors).7 refs., 2 figs., 2 tabs. 


24207 (INIS-mf—13907, pp. 598-608) An advanced method 
of heterogeneous reactor theory for 3 dimensions calcula- 
tions. Kochurov, B.P. (institute for Teoretical and Experimental 
physic, Moscow (Russian Federation)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-—: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

An advanced method for heterogeneous reactor theory is pre- 
sented including general formulation of 3 dimensional few-group 
heterogeneous reactor equation in dipolar approximation, its 
approximate difference form and method of calculation of heteroge- 
neous reactor cell parameters. On the basis of this new 
approaches computer codes capable of solving 3 dimensional 
space and space-time problems for heterogeneous reactors with 
large number of channels were developed. Some numerical results 
were developed. Some numerical results of validations are pre- 
sented. (author). 16 refs., 4 tabs. 


24208 (INIS-mf-13907, pp. 609-616) Influence of different 
node edge flux approximations on the accuracy of the Laplace 
eigenfunction nodal method. Kromar, M. (Ljubljana Univ. (Yu- 
gosiavia)); Pregl, G. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (israel), 23-26 
Jan 1994). in Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A nodal method for solution of neutron diffusion equation in rect- 
angular geometry is presented. It is based on eigenfunctions of the 
Laplace operator. Computer memory requirements are the same 
as in conventional nodal methods, since only average partial cur- 
rents and average neutron flux are treated as unknowns. Unknown 
coefficients of the eigenfunctions are calculated from node corner 
flux derivatives. A new algorithm for the determination of corner 
point value is proposed. The results obtained poor test problems 
show very good agreement with reference solutions. (authors). 10 
refs., 1 figs., 4 tabs. 
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24209 (INIS-mf-—13907, pp. 633-640) Coarse mesh-boundary 
element scheme for neutron diffusion problems in hexagonal 
geometry. Coppa, G.G.M. (Politecnico di Torino, Turin (Italy)); 
Ravetto, P.; Varda, G.; Bovio, L.; Montagnini, B.; Doriath, J.Y. Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A two-step procedure is proposed to establish a coarse mesh 
scheme to solve the multigroup diffusion system of equations in 
hexagonal geometry, for reactor core evaluations. First a response 
matrix for the hexagonal cell is determined, through the solution of 
a set of diffusion problems for the hexagonal cell, associated to 
several different boundary assignments. This solution is obtained 
by means of the boundary element technique applied with a suit- 
able fine discretization. Afterwards, the full system is treated, 
applying volume balance equations and cell boundary continuity 
conditions. Results for hexagon response matrix are presented and 
discussed. (authors). 11 refs., 1 tab. 


24210 (INIS-mf-13907, pp. 664-671) Neutron transport as- 
sembly calculation with non-zero net current boundary 
condition for group constant generation. Cho, N.Z. (Korea Ad- 
vanced Institute of Science and Technology, Department of Nuclear 
Engineering, Taejon (Korea, Republic of)); Jo, C.K. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
The assembly homogenization code CASMO-3 that is currently 
in wide use assumes zero net current boundary condition for fuel 
assembly. This assumption is not strictly valid in actual reactors. 


This paper develops an homogenization method that can treat any 
actual boundary condition, i.e., non-zero net current boundary con- 
dition, by modifying CASMO-3. The method is applied to two 
benchmark problems. The results indicate that the effect of non- 
zero net current boundary condition are significant. (authors). 5 
refs., 4 figs., 3 tabs. 


24211 (INIS-mf—13907, pp. 695-702) Transport theory stud- 
ies of simple slab lattices. Sjoestrand, N.G. (Chalmers Univ. of 
Technology, Goeteborg (Sweden). Dept. of Reactor Physics). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Siab lattices with different numbers of identical cells have been 
studied using one-speed neutron transport theory. The numerical 
work was done with the S, method using angular approximations 
up to 96th order. A simple scheme was used to obtain homoge- 
nized cross sections and diffusion coefficients as a function of the 
number of cells. The results were compared to those of the buck- 
ling approximation corrected for the fine structure in the neutron 
flux. It was found that at already lattices of a few cells this approxi- 
mation gives satisfactory results. (author). 7 refs., 3 tabs. 


24212 (INIS-RU-375, pp. 216-220) Computer-aided design 
system for early stages of biological shielding designing. 
Karabasov, A.S.; Feoktistov, |.Yu. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550—: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuciear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 





CADS application at early stages of designing the biological 
shielding of reactors is considered. The module program complex 
operates with IBM-compatible PCs. 


24213 (INIS-RU-375, pp. 221-227) KAMA - feasibility study 
design system of radiation shield of the frame type. Vyrskij, 
M.Yu.; Kamyshev, N.L.; Pugachev, B.L.; Romanovskij, A.Yu.; 
Sysoev, V.N. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF-9009550-: 5. 
All-Union scientific conference on ionizing radiation protection of 
nuclear-technical installations, Protvino (Russian Federation), 19-21 
Sep 1990). In 5. All-Union conference on ionizing radiation protec- 
tion of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The software for KAMA design system intended for designing the 
frame-type radiating ptotection is described. The program capacity 
is 62 K. Translation time is 1 min. 5 refs. 


24214 (JAERI-M—93-046, pp. 135-141) Measurement of 
doppler effect up to 2000degC at FCA: integral data analyses. 
Okajima, Shigeaki (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Oigawa, Hiroyuki; 
Mukaiyama, Takehiko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1993. (CONF-9211225—: 1992 symposium on nuclear 
data, Tokai (Japan), 26-27 Nov 1992; INDC(JPN)-163/L). In Pro- 
ceedings of the 1992 symposium on nuclear data. 393p. Order 
Number DE93012393. Source: OST; NTIS; INIS. 

For the improvement of the Doppler effect calculation accuracy 
in high temperature range, new experimental devices were 
developed to measure Doppler effect up to 2000degC and mea- 
surements were carried out at Fast Critical Assembly of JAERI. For 
the measurements, two methods were used: the one is a sample 
reactivity measurement and the other is a foil activation measure- 
ment with laser heating. In the analyzing the experimental data, a 
new cell calculation code of ultra-fine groups, PEACO-X, was used 
to generate effective cross sections of the Doppler sample, which 
took into account the resonance overlapping effect between the 
2381) of the Doppler sample and the tungsten structural material of 
experimental devices. The calculation of the Doppler effect under- 
estimated the measured Doppler reactivity worths for the sample 
reactivity method, while it showed a good agreement with the mea- 
sured Doppler ratio for the foil activation method. (author). 


24215 (JAERI-M—93-046, pp. 142-155) Benchmark tests of 
JENDL-3 and ENDF/B-VI: Integral data analyses. Kobayashi, 
Kaoru (Hitachi Ltd., Ibaraki (Japan). Energy Research Lab.); Zuk- 
eran, Atsushi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1993. (CONF-$211225—-: 1992 symposium on nuclear data, 
Tokai (Japan), 26-27 Nov 1992; INDC(JPN)-163/L). In Proceedings 
of the 1992 symposium on nuciear data. 3938p. Order Number 
DE93012393. Source: OSTI; NTIS; INIS. 

Benchmark tests for fast and thermal reactor cores were carried 
out with the MCNP-3B code. Differences between measured and 
calculated k,y’s (unit: %Ak) were 0.13 (GODIVA; uranium fast 
core), -0.30 (JEZEBEL; plutonium fast core), -0.32 (PNL-1; pluto- 
nium thermal core) and 0.68 (PNL-2) based on the JENDL-S3 file, 
and -0.14, -0.55, -0.20 and 0.38, respectively, based on the ENDF/ 
B-VI file. Calculated leakage spectra of GODIVA, based on both 
files, give underpredicted values in the energy range of leakage 
neutrons from 2 to 5 MeV, while those of JEZEBEL agreed well 
with experimental values. Calculated lattice parameters of k's, 
p**'s, 6°5’s and 68’s of TRX cores were predicted with the same 
accuracy for both files. (author). 
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Refer also to citation(s) 24091, 24128, 24334, 24361, 24378, 
24383, 24419, 24423, 24431, 24482, 24495, 24505, 24512, 24517, 
24521, 24536, 24545, 24561, 24563, 24572, 24578, 24601, 24602, 
24624, 24632, 24713, 24718 


24216 (BNL-NUREG-60270) Preliminary assessment of 
pump IST effectiveness. DiBiasio, A.; Grove, E.; Carbonaro, J. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 17p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
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(United States). DOE Contract AC02-76CH00016. (CONF-940774-— 
3: 3. ASME/NRC symposium on valve and pump testing, 
Washington, DC (United States), 18-21 Jul 1994). Order Number 
DE94013019. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary review of Inservice Testing (IST) effectiveness for 
Code Class 1, 2, and 3 pumps at nuclear power plants was per- 
formed. IST requirements are specified by ASME Section XI, and 
the Operations and Maintenance Standard (OM Part 6). The INPO 
NPRDS database was used to provide failure reports for these 
components for 1988 to 1992. This time frame coincides with the 
issuance of Generic Letter 89-04, which resulted in a more consis- 
tent application of the requirements by the licensees. For this time 
period, 2585 pump failures were reported. A review of these fail- 
ures indicated that the majority (71.6%) were due to external 
leakage, and were excluded from this study since these events 
typically do not affect pump operability and are not detected by the 
measurement of IST parameters. Of the remaining 733 events, a 
review was performed to identify the primary failure causes, failure 
modes, and method of detection. Plant testing programs, consist- 
ing of IST, surveillance testing, and special testing, detected 
approximately 40% of these occurrences. Others were detected 
through operational abnormalities, routine and incidental observa- 
tions, alarms, and while performing maintenance. This paper 
provides a discussion of the results of the study. 


24217 (BNL-NUREG-60271) Preliminary assessment of 
vaive IST effectiveness. Grove, E.; DiBiasio, A.; Carbonaro, J. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 17p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-940774— 
2: 3. ASME/NRC symposium on valve and pump testing, 
Washington, DC (United States), 18-21 Jul 1994). Order Number 
DE94013030. Source: OSTI; NTIS; GPO Dep. 

A preliminary review of 1ST effectiveness for Code Class 1, 2, 
and 3 valves at nuclear power plants was performed. These re- 
quirements are specified by ASME Section 11, and the Operations 
and Maintenance Standards (OM-10). The INPO NPRDS database 
was used to provide failure reports for these components for 1988 
to 1992. This time period coincides with the issuance of Generic 
Letter 89-04, which resulted in a more consistent application of the 
requirements by the licensees. For this time period, 8593 vaive fail- 
ures were identified. From the review of the NPRDS database, the 
primary failure causes and failure modes for motor operated 
(MOV), air operated (AOV), and check valves (CV) were identified. 
Solenoid operated valves (SOV) were not reviewed in this study. 
Plant testing programs were effective in identifying approximately 
60% of the CV failures, 46% of the AOV failures, and 44% of the 
MOV failures. 


24218 (DOE-STD—-1065-94) Guideline to good practices for 
postmaintenance testing at DOE nuclear facilities. USDOE, 
Washington, DC (United States). Jun 1994. 41p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94014953. Source: OSTI; NTIS; GPO Dep. 

Purpose of this guide is to provide contractor maintenance orga- 
nizations with information that may be used for development and 
implementation of a postmaintenance testing process for struc- 
tures, systems, and components at DOE nuclear facilities. It is 
intended to be an example guideline for the implementation of 
DOE Order 4330.4A, Maintenance Management Program, Chapter 
2, Element 9, Postmaintenance Testing. 


24219 (IAEA-IWG-NPPCI-94/2) Management of ageing of 
motor operated isolating valve. Working material: Report of a 
meeting held in Espoo, Finland, 7-10 December 1993. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and instrumenta- 
tion. 1994. 123p. Sponsored by Technical Research Centre of 
Finland, Espoo (Finland). (CONF-931275—: Meeting on manage- 
ment of ageing of motor operated isolating valve, Espoo (Finland), 
7-10 Dec 1993). Order Number DE94628046. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The objective of the Consultants’ meeting held from 7 to 10 
December 1993, Helsinki/Espoo, Finland was to prepare a back- 
ground and implementation plan for the CRP. National reports on 
research topics were also presented. Refs, figs and tabs. 
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24220 (IAEA-IWG-NPPCI-94/2, pp. 22-38) Summary of 
motor-operated valve research program supported by United 
States Nuclear Regulatory Commission. Weidenhamer, G.H. 
(Nuclear Regulatory Commission, Rockville, MD (United States)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. Sponsored by Technical Research Centre of Finland, 
Espoo (Finland). (CONF-931275-: Meeting on management of 
ageing of motor operated isolating valve, Espoo (Finland), 7-10 
Dec 1993). In Management of ageing of motor operated isolating 
valve. Working material: Report of a meeting held in Espoo, Fin- 
land, 7-10 December 1993. 123p. Order Number DE94628046. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Research activities supported by the United States Nuclear Reg- 
ulatory Commission in the field of motor-operated valves aging are 
described. 


24221 (IAEA-IWG-NPPCI-94/2, pp. 39-50) Prioritization of 
motor operated valves based on risk importances. Vesely, W.E. 
(SAIC (United States)); Weidenhamer, G.H. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1994. Sponsored 
by Technical Research Centre of Finland, Espoo (Finland). (CONF- 
931275-: Meeting on management of ageing of motor operated 
isolating valve, Espoo (Finland), 7-10 Dec 1993). In Management 
of ageing of motor operated isolating valve. Working material: Re- 
port of a meeting held in Espoo, Finland, 7-10 December 1993. 
123p. Order Number DE94628046. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The pliant Probabilistic Risk Assessment (PRA) can be a poten- 
tially useful and powerful tool for helping to define an effective 
response to GL 89-10. The plant PRA can be used to prioritize the 
Motor Operated Valves (MOV) dynamic test. The plant PRA can 
also be used to determine test schedules for the MOVs. In order 
for the PRA to be validly used to respond to GL 89-10, various is- 
sues need to be validly addressed. Eleven issues are specifically 
identified and responses to these issues are outlined. The issues 
of joint MOV importance, PRA truncation, and validation of the pro- 
posed approach are specifically highlighted and more detailed 
response considerations are described. As in all PRA applications, 
sensitivity studies and uncertainty considerations should be incor- 
porated in the PRA evaluations. 4 refs, 3 tabs. 


24222 (IAEA-IWG-NPPCI-94/2, pp. 51-57) ARPO a.s. valve 
diagnostics and fatigue life monitoring system. Josifko, R. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. Sponsored by Technical Research Centre of Finland, 
Espoo (Finland). (CONF-931275-: Meeting on management of 
ageing of motor operated isolating valve, Espoo (Finland), 7-10 
Dec 1993). In Management of ageing of motor operated isolating 
valve. Working material: Report of a meeting held in Espoo, Fin- 
land, 7-10 December 1993. 123p. Order Number DE94628046. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A system for quick (i.e. in real time) determination of fatigue life 
in critical points of a valve or piping is described. The method used 
is based on the knowledge of the valves stress response to a unity 
(or, for example 100 deg C.) temperature shock (calculated in ad- 
vance on a large computer) combined with the data describing 


pressure, temperature and flow-rate changes, read continuously 
from the valve. 4 figs. 


24223 (IAEA-IWG-NPPCI-94/2, pp. 58-76) Ageing research - 
programme of studies related to motor operated valves used 
in Indian nuclear power plants. Raj, V.V. (Bhabha Atomic Re- 
search Centre, Trombay, Bombay (India). Reactor Safety Div.); 
Babar, A.K.; Chowdhury, L. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and instrumentation. 1994. Sponsored by Technical 
Research Centre of Finland, Espoo (Finland). (CONF-931275-: 
Meeting on management of ageing of motor operated isolating 
valve, Espoo (Finland), 7-10 Dec 1993). In Management of ageing 
of motor operated isolating valve. Working material: Report of a 
meeting held in Espoo, Finland, 7-10 December 1993. 123p. Order 
Number DE94628046. Source: OSTI; NTIS (US Sales Only); INIS. 
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Ageing research programme of studies related to motor operated 
valves used in Indian nuclear power plants is outlined. 2 refs, figs. 


24224 (IAEA-IWG-NPPCI-94/2, pp. 94-105) "RESURS” - The 
Russian scientific-technical programme for NPP equipment 
litetime monitoring, estimation, prediction and management. 
Emelyanov, V. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Nuclear Power Plant Control 
and Instrumentation. 1994. Sponsored by Technical Research Cen- 
tre of Finland, Espoo (Finland). (CONF-931275-: Meeting on 
management of ageing of motor operated isolating valve, Espoo 
(Finland), 7-10 Dec 1993). In Management of ageing of motor op- 
erated isolating valve. Working matenal: Report of a meeting held 
in Espoo, Finland, 7-10 December 1993. 123p. Order Number 
DE94628046. Source: OSTI; NTIS (US Sales Only); INIS. 

RESURS programme is described implementation of which will 
allow to work out regulatory-methodological basis providing legal 
and technical solution of NPP equipment lifetime management, 
prediction, monitoring and estimation problems. 


24225 (INIS-mf—13907, pp. 140-149) The use of Monte Carlo 
techniques to determine few-group nodal discontinuity fac- 
tors. Henry, A.F. (Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Nuclear Engineering); Mohamed, A.S.G. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method is described for determining homogenized, few-group 
cross sections and discontinuity factor for nodal model of small, 
tightly coupled reactor by performing several full-core Monte Carlo 
calculations that simulate different reactor conditions, editing nodal 
parameters from the results, and interpolating to find the parame- 
ters for intermediate situation. The scheme is applied to a 
simplified model for Advanced Neutron Source Reactor. Provided a 
fairly elaborated interpolation method is used when control rods are 
partially inserted in a node, the scheme appears to be acceptably 
accurate. However, statistical errors in the Monte Carlo calculations 
make it difficult to evaluate accuracy precisely. (authors). 7 refs., 1 
tab., 1 fig. 


24226 (INIS-mf-13939) Thermohydraulic analysis of reac- 
tor core. Konstantin, P.; Jordanov, J. Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena 
Energetika. 1993. 15p. (In Bulgarian). (CONF-9306350—: Energy 
forum '93: conference on energy problems of Bulgaria, Varna (Bul- 
garia), 22-24 Jun 1993). Order Number DE94629563. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The thermohydraulic analysis is important for the reliable and 
safety operation of NPP. It includes determination of thermal and 
hydrodynamical characteristics of the core (distribution of fluid pa- 
rameters, temperature fields in heat exchangers, conditions for 
heat transfer crisis) at nominal operation regimes, nominal transi- 
tion regimes and nonstationary regimes caused by various 
accidental situations. The authors present a subchannel method of 
thermohydraulic analysis. The calculations of the beginning of boil- 
ing, mass steam content, creeping coefficient, etc. are performed 
with the COBSIM programme. The thermohydraulic analysis of the 
core during the stationary operation is made by the BUTECO pro- 
gramme. (author). 


24227 (WINCO-1175) Vortex diode jet performance and 
theory. Houck, E.D. Westinghouse Idaho Nuclear Co., inc., Idaho 
Falls, ID (United States). Dec 1993. 61p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94013369. Source: OSTI; NTIS; GPO Dep. 
Fluidics is the technology dealing with the use of a flowing liquid 
or gas in various devices for controls and fluid transfers. Existing 
fluidic technology transfers fluid at approximately the same rate as 
air lifts and jets. A vortex diode combined in parallel with a jet (vor- 
tex diode jet) produces significantly higher transfer rates’ and 
retains the fluidic system advantages. This paper presents the 





proof of concept research and gives design parameters for the vor- 
tex diode jet. The goal of this research was to develop a vortex 
diode jet that would improve fluidic system transfer rates, and to 
develop and verify the,design equations. Proven design equations 
could then be used to design, and model vortex diode jet systems. 
This research has shown that vortex diode jets improve fluidic sys- 
tem transfer rate by up to 60 percent and can be modelled with the 
design equations. 
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Refer also to citation(s) 24085, 24243, 24334, 24345, 24347, 
24349, 24374, 24381, 24384, 24385, 24390, 24391, 24392, 24395, 
24398, 24401, 24405, 24407, 24417, 24421, 24433, 24438, 24439, 
24440, 24442, 24444, 24449, 24450, 24451, 24452, 24454, 24459, 
24460, 24467, 24468, 24469, 24473, 24474, 24475, 24476, 24477, 
24479, 24480, 24481, 24484, 24489, 24492, 24496, 24498, 24500, 
24506, 24507, 24508, 24509, 24511, 24516, 24520, 24523, 24529, 
24531, 24532, 24533, 24539, 24540, 24543, 24544, 24546, 24558, 
24564, 24565, 24566, 24568, 24570, 24571, 24573, 24574, 24576, 
24577, 24585, 24588, 24591, 24593, 24596, 24597, 24600, 24627, 
2/113, 271197, 27118 


24228 (BNCC-—91) Letter to Mr. Frank Rom, National Aero- 
nautics and Space Administration, Lewis Research Center, 
Cleveland, Ohio. Albaugh, F.W. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 May 
1965. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94012860. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. FUEL ELEMENTS/specifications; NASA; 
BATTELLE PACIFIC NORTHWEST LABORATORIES; SPECIFICA- 
TIONS; FABRICATION; PROCUREMENT; PROPOSALS 


24229 (CNIC—00799) Study on dynamic measurement of 
fuel pellet length during loading into cladding tube. Zhang Kai 
(Fifth Research Design Inst. of Nuclear Industry, Zhengzhou 
(China)). China Nuclear Information Centre, Beijing, BJ (China). 
Sep 1993. 8p. (in Chinese). (FRDINI0006.). Order Number 
DE94630743. Source: OSTI; NTIS (US Sales Only); INIS. 

Various methods are presented for measuring the pellet length in 
the cladding tube (zirconium tube) during the loading process of 
the preparation of single rod of nuclear fuel assembly. These meth- 
ods are used in former Soviet Union, west European countries and 
China in the manufacturing of nuclear power plant element. Differ- 
ent methods of dynamic measurement by using mechanics, optics 
and electricity and their special features are analysed and dis- 
cussed. The structure and measuring principle of a developed 
measuring device,and its measuring precision and system devia- 
tion are also introduced. Finally, the length of loaded pellets is 
checked with analog pellets. The results are as expected and show 
that the method and principle used in the measuring device are 
feasible. It is an ideal and advanced method for the pellet loading 
of single cladding tube. The principle mentioned above can also be 
used in other industries. 


24230 (HW-63115) Effect of increased nickel content in 
canning baths. Strand, C.A. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 2 Feb 1960. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012526. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

Canning bath Al-Si, supplied from offsite vendors and reclaimed 
lathe turnings in the 313 building, is used in the production of | & E 
fuel elements. A study was made of the effect of increasing the Ni 
content to over 0.5% in the canning baths, in order that all of the 
X-8001 scrap could be reclaimed. Effect on bond quality, weld in- 
tegrity, and canning bath operation was studied. Based on adverse 
weld quality, slight loss in reactivity, and potential for furnace chan- 
nel plugging, it is recommended that the present Ni specification of 
0.5% maximum remain unchanged. 


24231 (HW-64444) Resume of KER Loop irradiation tests 
for 1957, 1958, and 1959. Kratzer, W.K. General Electric Co., 
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Richland, WA (United States). Hanford Atomic Products Operation. 
28 Mar 1960. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014315. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

In 1957 three of the four high temperature recirculating loops in 
KE Reactor were put into service and in 1958 the fourth loop was 
started up. The primary purpose of the loops has been high tem- 
perature irradiation testing of fuel elements in support of the NPR 
fuel element development program, although tests have been run 
to provide information for PRTR fuel development and high temper- 
ature aluminum corrosion programs. Coolant technology studies 
relating to activity build-up, crude formation, corrosion, failure de- 
tection, and decontamination are carried on in conjunction with the 
fuel element tests. The purpose of this document is to provide a 
resume of all fuel element test irradiations in the KER Loops from 
the time they started up to the end of CY-1959. A description of 
each test, its operating conditions, a chronological history of each 
loop, and a bibliography of documents pertaining to the tests are 
included. Supplements to this report will be issued periodically to 
bring the information up to date. 


24232 (HW-68260) A standard AISi braze wetting test for 
aluminum components used in the lead-dip process. Burgess, 
C.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 1 Feb 1961. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94012522. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Wetting of the aluminum components by aluminum-silicon braz- 
ing alloy is a major factor influencing the quality of the fuel 
elements. Several process variables associated with the impact ex- 
trusion of aluminum components influence the resulting Al surface. 
In addition, these processing variables interact with the HAPO 
component production cleaning process to give varying results. 
Purpose of this document is to define the parameters for selecting, 
preparing) testing and evaluating the AISi wetting potential of alu- 
minum components used in the lead-dip process, and to provide a 
tool for measuring the acceptability of aluminum components for 
the preparation of fuel elements. 


24233 (HW-69592) Report on the projection weided brazed 
closure for Zircaloy-2 clad fuel elements. Ard, P.A.; Steinkamp, 
W.l. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 15 May 1961. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014374. Source: OSTI; NTIS; 
GPO Dep. 

The projection welded brazed closure is being studied as a pos- 
sible alternate method of closing coextruded Zircaloy-2 clad 
uranium fuel elements for the NPR. This closure consists essen- 
tially of projection welding the Zircaloy-2 cap to the element 
cladding followed by a fast resistance heating of the cap and 
exposed uranium face under pressure to braze the cap to the ura- 
nium face. The work to date has been entirely on 0.593 inch OD 
rods and 1.050 inch OD by 0.500 inch ID tubular elements. This 
closure has the advantage that the entire closure is completed in 
less than 5 seconds on one machine and consequently the ele- 
ment is at a temperature which would be detrimental to the 
Zircaloy-2 cladding and uranium bond for a very short time. The 
amount of uranium removed for this closure is reduced by a factor 
of 10 over conventional braze closure methods with a substantial 
savings in uranium and acid milling time. A braze material which is 
not toxic can be used to bond the cap to the uranium. 


24234 (HW-81547-RD) N-Reactor fuel development pp. 51 
through 57, HW-80908. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 30 Mar 1964. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011308. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The imminent use of pressurized water-cooled, metallic uranium 
fuel elements on a large scale in the N-Reactor not only represents 
an extrapolation from previous Hanford fuel technology, it repre- 
sents the only production-scale application of this concept in this 
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country or abroad. Provision of a supporting technology is and will 
continue to be a major activity at Hanford as only a limited amount 
of directly applicable R&D will be available from other sites. The 
major benefit to be achieved through an extensive and continuing 
fuel program is attainment of the full capabilities entailed in the ba- 
sic fuel concept at much reduced costs. The initial N-Reactor fuel 
design represents an estimate of what is required for adequate 
performance. While the design is intentionally conservative, some 
features may not fully provide the level of performance required to 
sustain relatively unhampered reactor operation. Production-scale 
irradiation experience will provide the feed-back required to give 
direction to a continuing program to correct any excesses or defi- 
ciencies in the initial fuel design. Reduction of unwarranted 
conservatism in the design will lower fuel fabrication costs; correc- 
tion of deficiencies will lower irradiation costs through increased 
time operated efficiency. In addition to design optimization, direct 
savings in fuel fabrication costs will result from developing im- 
proved processing methods that will permit higher process yields at 
the same or higher quality levels. Establishment of an economic 
design point relative to the initially-goaled operating conditions will 
not in itself attain the objective of achieving the full capability of the 
coextruded fuel concept. 


24235 (HW-82046) AISi slopovers: studies, method of 
elimination and results. Schaffer, J.D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 7 
Dec 1963. 10p. Sponsored by USDOE, Washington. DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010643. Source: OSTI; NTIS; GPO Dep. 

Declassified 

During fuel element assembly, a dip-brazing process., the alu- 
minum can which is ultimately a jacket for a uranium core is 
protected from the molten AISi solution by a steel sleeve. Once the 
can is inserted into the sleeve and thermal expansion is complete, 
upset metal rings prevent molten AlSi from flowing between the 
can and sleeve, a situation that warrants rejection. Passage of 
molten solution beyond upset metal to a point on the can wall not 
removed during the subsequent facing operation is called an “AISi 
Slopover” or “Slop.” With discovery of a solution which would mask 
8001-F aluminum alloy from molten AISi, efforts were directed to- 
wards using this solution to eliminate AlSi stopovers. With proper 
application and control, PWR 125 proved that cans coated with 
PX1288 did not alloy AISi in the molten state to pass beyond the 
upset metal region during canning. Since this material has been 
used on total production, the CPR rate has been greatly reduced. 
Percentage of rejects attributable to the CPR category is 0.5%. 


24236 


(INIS-BR-3342) A calculation methodology applied 
for fuel management in PWR type reactors using first order 
perturbation theory. Rossini, M.R. Instituto de Pesquisas Energet- 
icas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 166p. (In 


Portuguese). Order Number DE94628074. Source: 
(US Sales Only); INIS. 

An attempt has been made to obtain a strategy coherent with 
the available instruments and that could be implemented with fu- 
ture developments. A calculation methodology was developed for 
fuel reload in PWR reactors, which evolves cell calculation with the 
HAMMER-TECHNION code and neutronics calculation with the Cl- 
TATION code.The management strategy adopted consists of fuel 
element position changing at the beginning of each reactor cycle in 
order to decrease the radial peak factor. The bi-dimensional, two 
group First Order perturbation theory was used for the mathemati- 
cal modeling. (L.C.J.A.). 


OSTI; NTIS 


24237 (INIS-mf-13907, pp. 190-196) The neutrons flux den- 
sity calculations by Monte Carlo code for the double 
heterogeneity fuel. Gurevich, M.|. (Russian Research Centre ’Kur- 
chatov Institute’, Moscow (Russian Federation)); Brizgalov, V.I. 
Ben-Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 


Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 


This document provides the calculation technique for the fuel el- 
ements which consists of the one substance as a matrix and the 
other substance as the corn embedded in it. This technique can be 
used in the neutron flux density calculation by the universal Monte 
Carlo code. The estimation of accuracy is presented too. (authors). 
6 refs., 1 fig. 


24238 (INIS-mf-13907, pp. 534-543) A practical extended 
discharge burnup design optimization technique using Penn 
State’s fuel management package. Feltus, M.A. (Pennsylvania 
State Univ., University Park, PA (United States). Dept. of Nuclear 
Engineering). Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Jan 1994. (CONF-940109-: International conference on reactor 
physics and reactor compuations, Tel Aviv (Israel), 23-26 Jan 
1994). In Reactor Physics and reactor computations: Proceedings 
of the international conference on reactor physics and reactor com- 
putations. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper addresses the advantages and disadvantages using 
a very high fuel burnup, reinsertion, and low leakage designs in the 
advance fuel cycle light water reactor cores as a technique to re- 
duce vessel fluence, and total volume of spent fuel discharged into 
the waste management stream. The results demonstrate how to at- 
tain high practical burnup core design using Penn State Fuel 
Management Package (PSFMP). This package was used to scope 
out fuel management strategies, that can be verified directly with 
standard utility and vendor design calculations, such as CASMO 
and SIMULATE. This paper presents such a direct comparison be- 
tween the PSFMP and CASMO-3/SIMULATE-3 results. This paper 
focuses on the practical use of such advanced fuel design to: (a) 
achieve very high discharge burnup, (b) produce low leakage at 
the periphery, (c) have 24 month cycles, (d) maintain safety mar- 
gins, peak power levels, thermal hydraulic limits, and non-positive 
moderator temperature coefficient. Evaluation of practical and opti- 
mal extended burnup core designs, using the PSFMP, will show 
that very high core designs are not only attainable, but are most 
cost-effective and beneficial to the environment in terms of waste 
reduction. (author). 12 refs., 4 figs. 


24239 (KFK-5121) Forced and gravity reflood experiments 
in hexagonal bundle lattices: Final report. Wiehr, K.; Erbacher, 
F.; Just, W.; Harten, U.; Schmidt, H. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung. Nov 1993. 
147p. (In German). Order Number DE94778958. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes reflooding experiments in two different fuel 
rod simulator bundles (FRSB) with hexagonal lattices in different 
bundle geometries and different pitch over diameter (p/d) ratios. 
The bundles consist of 16 electrically heated fuel rod simulators 
with a cosine shaped axial power profile. The tight bundle (p/ 
d=1,06) has steel claddings with integrated helical fins as spacers, 
whereas the wider bundle (p/d=1,24) is equipped with grid spacers 
and with Zircaloy claddings typical of a convoy PWR. This report 
delivers mainly the data base for modelers in order to verify and 
further develop reflooding codes (e.g. ATHLET, RELAP) for hexag- 
onal fuel lattices. Presently this is of immediate interest for the 
hexagonal fuel elements of Russian VVER’s and other advanced 
reactor concepts. The experimental data of a total of 45 experi- 
ments (most of them with forced feed and some of them with 
gravity feed) are stored on data tapes and data discs of the KfK 
IBM 3090. To find the proper experiments described for calcula- 
tions, this report contains schematic figures of the test loop, the 
instrumentation of the bundle and the whole test section. The test 
parameters are listed in tables. To facilitate the identification of the 
experiments, the cladding temperatures of the inner 37 fuel rod 
simulators, the axial cladding temperatures and the total pressure 
drop of the bundle are plotted. A user description for the experi- 
mental data and the corresponding measuring channel list of each 
experiment enables to find the proper test. In the appendix the ma- 
terial properties to model the rod simulator are given. (orig.) 
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Refer also to citation(s) 24154, 24157, 24491, 24537, 24543, 
24569, 24595, 24677 


24240 (ANL/RA/CP-81611) The causes for premature satu- 
ration with backpropagation training. Vitela, J.E. (Universidad 
Nacional Autonoma de Mexico, Mexico City (Mexico). Instituto de 
Ciencias Nucleares); Reifman, J. Argonne National Lab., IL (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940699— 
3: Institute of Electrical and Electronics Engineers world congress 
on computational intelligence, Lake Buena Vista, FL (United 
States), 28 Jun - 2 jul 1994). Order Number DE94012464. Source: 
OSTI; NTIS; GPO Dep. 

The mechanism that causes the output nodes of feedforward 
multilayer networks mapped with sigmoid functions to prematurely 
saturate during backpropagation training are described. The neces- 
sary conditions for the occurrence of this undesirable phenomenon 
are also presented. Simulation results demonstrate the adequacy 
of the presented necessary conditions. 


24241 (CONF-9406126—2) A methodology for evaluating 
“new” technologies in nuclear power plants. Korsah, K.; Clark, 
R.L.; Holcomb, D.E. Oak Ridge National Lab., TN (United States). 
[1994]. 18p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Agreement 1886-8179-8L. From 1994 joint Instrument Society of 
America and Electric Power Research Institute conference; Or- 
lando, FL (United States); 5-8 Jun 1994. Order Number 
DE94012735. Source: OSTI; NTIS; INIS; GPO Dep. 

As obsolescence and spare parts issues drive nuclear power 
plants to upgrade with new technology (such as optical fiber com- 
munication systems), the ability of the new technology to withstand 
stressors present where it is instalied needs to be determined. In 
particular, new standards may be required to address qualification 
criteria and their application to the nuclear power plants of tomor- 
row. This paper discusses the failure modes and age-related 
degradation mechanisms of fiber optic communication systems, 
and suggests a methodology for identifying when accelerated aging 
should be performed during qualification testing. 


24242 (HW-57867) Results of tests investigating panellit 
protection to a “O” process tube without a rear pigtail. Hes- 
son, G.M.; Fitzsimmons, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 24 Oct 1958. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014193. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

On occasion a rear pigtail of a reactor fails and is blown free 
from its connectors. The coolant water then discharges into the 
rear face area. This in itself is not a particularly hazardous condi- 
tion and need not necessarily require a reactor shutdown. It would 
be desirable, then, to continue operating the reactor in this condi- 
tion until a shutdown is convenient. A question which does arise, 
however, is whether the Panellit protection procedures are ade- 
quate to guard against the hazards of an accidental flow reduction 
to a tube operating in this manner. The result of a loss of a rear 
pigtail is an increase in coolant flow rate and, consequently, a re- 
duced Panellit pressure. Furthermore, with the rear pigtail missing, 
the coolant flow no longer discharges through the Parker fitting on 
the rear header. Critical flow through this Parker fitting strongly in- 
fluences the course of events following an accidental flow reduction 
to a normal “O” geometry tube. While it was strongly believed that 
the concepts developed and the Panellit procedures devised for a 
normal “O” geometry tube would apply to the case of a tube with a 
missing rear pigtail, evidence could only be obtained by transient 
experimentation. This document presents the results of a brief ex- 
perimental program which supplies this evidence. 


24243 


(HW-58409) Three dimensional flux control. Owsley, 
G.F. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 17 Dec 1958. 12p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012546. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Recent correlations of slug rupture data have indicated that the 
failure rate increases markedly with specific slug power. After the 
fact flux traverses have shown that a large share of the ruptures 
have occurred in conjunction with flux peaks significantly higher 
than normally expected. If more complete in-core flux information 
were available, it is expected that a major portion of the ruptures 
could be shown as having been caused by abnormally high flux 
peaks. However, at present.there is neither means for continuously 
monitoring flux distribution nor an operating control system which 
can be used for effectively controlling the flux distribution in the 
longitudinal as well as the radial direction. It appears feasible to 
undertake a program at this time having the specific objective of 
controlling and lowering the maximum to average slug power in the 
Hanford Reactors. There is every reason to believe that a marked 
decrease in the rupture rate would result from such a course of ac- 
tion. The purpose of this document is to systematically examine 
the justification for longitudinal flux control, the apparent obstacles 
and limitations to efficient control, and a feasible course of action 
designed to fulfill the desired flux distribution objectives. 


24244 (HW-59115) Total control vs reactivity parameters. 
Simpson, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 5 Feb 1959. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012876. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

Changes in pile operating parameters, such as fuel exposure, 
paver, and reactivity gain upon water loss affect the potential 
reactivity of the operating, pile and, therefore, the amount of en- 
richment required to operate under the desired conditions. Similarly 
a change in ECT (through enrichment location) changes the 
amount of enrichment.needed to maintain a constant reactivity. 
Many of the factors which influence the operating reactivity have 
quite different effects upon the reactivity of the dry pile with the ball 
3X system inserted; therefore, changes in operating parameters 
may cause sizeable changes in requirements for supplementary 
control to maintain sub-criticality in the dry pile. It is the purpose of 
this document to summarize these trends in disaster control re- 
quirements for the K piles. The trends are presented as graphs of 
supplementary control requirements against a single varying pa- 
rameter. All other parameters are held fixed as specified on each 
graph. The fuel element (central orifice zone) for all examples is 
the K-2 slug. In general, the slopes of these curves are only 
slightly dependent upon the specific values assigned the fixed pa- 
rameters, although the magnitude of the control requirements may 
be quite dependent on these values. Unless otherwise noted any 
dependence of the slope upon the fixed parameter values is not 
important for the purposes of this document. It is emphasized that 
the graphs are intended to be descriptive of supplementary control 
trends rather than definitive in terms of actual magnitude. 


24245 (HW-63080) Local control strength change due to 
overboring. Bowers, C.E.; Montague, D.G. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
16 Dec 1959. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014196. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The possibility of overboring in existing Hanford reactors to in- 
crease slug size has been suggested as a means of increasing 
production. The effect on control system strength of such a modifi- 
cation is, of course, one of the factors which must be considered. 
This report presents the results of a study requested by the Reac- 
tor Physics Unit of the local buckling of control rods as a function 
of the migration area. The migration area varies for different lattice 
make-ups, but due to the complexity, calculation of T and L? for 
changes in slug and hole size was not done here; instead, the 
range of values given by the “Giant” Program was assumed. 


24246 (HW-63793) Use of poison splines to reduce non- 
equilibrium losses, KE Reactor. Franklin, F.C. General Electric 
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Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 5 Feb 1960. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94012538. Source: OST!; NTIS; GPO Dep. 

Declassified. 

A significant reduction in non-equilibrium losses is possible 
through the use of poison splines for reactivity and heat distribution 
control during reactor startups. The curves presented show the re- 
sults of an analysis of recent KE Reactor poison spline startup 
usage. These curves demonstrate the magnitude of gains possible 
at other reactors through the use of poison splines for turnaround 
control. 


24247 (HW-64280) The poison spline system. Smithers, 
R.M. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 10 Mar 1960. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012821. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor start-up; HANFORD PRODUCTION REACTORS /reactor 
control systems; REACTOR COMPONENTS; NUCLEAR POI- 
SONS; BORON; ALUMINIUM; SEALS; COST 


24248 (HW-67513) An evaluation of five possible HCR 
sleeve materials for K Reactor. Bunch, W.L.; Agar, J.D. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 23 Nov 1960. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012424. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The graphite stacks of the K reactors have been distorted to the 
extent that steel balls from the ball 3X system have entered some 
of the horizontal contro] rod channels and have interferred with the 
proper operation of the control system. One possible method of 
eliminating this potential hazard and attendant recurring production 
loss would be to place stationary sleeves around the horizontal 
control rods. Liners or sleeves in the vertical-ball and rod channels 
would prevent future leakage of balls into the moderator but would 
not eliminate the potential for balls already in the moderator to en- 
ter the horizontal control rod channels. For either horizontal or 
vertical liners it would be desirable to use an uncooled material 
which could withstand the reactor environment and which would 
not adversely affect the operation and production capacity of the 
reactor. The nuclear properties of five different materials have been 
reviewed to determine the maximum temperature which might be 
attained by each material when used as an uncooled sleeve, the 
effect each would have on the reactivity of the reactor, and the ef- 
fect of each on the control capacity of the horizontal rod system. 
The five materials considered were: Inconel, a 300 series stainless 
steel, Zircaloy-2, aluminum oxide, and zirconium silicate. 


24249 (HW-69897) Production test IP-416 horizontal rod 
calibrations, H Reactor. Vaughn, A.D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 9 
Jun 1961. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012550. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this test is to obtain data concerning the reactiv- 
ity effect of horizontal control rods in the E-N loading at H Reactor. 
The accurate calibration of the control rods will then provide more 
accurate measurement of the other reactivity variables associated 
with the E-N loading. 


24250 (HW-71377) Possibilities for relaxing process tube 
flow trip requirements for Hanford reactors. Waters, E.D.; Hes- 
son, G.M.; Batch, J.M. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 17 Oct 1961. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014186. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this report is to describe a means of relaxing the 
process tube flow trip requirements as now specified for the 
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Hanford reactors. The results of such a relaxation would be a liber- 
alization of flow trip settings on the Panellit pressure gages and 
higher outlet water temperature limits for sane process tubes. 


24251 (HW-72591) Instrumentation studies, Status report. 
Stiede, W.L.; Monnie, D.|. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Mar 1962. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010571. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

Two computer codes (1- and 6-node models) were used in the 
calculations. For the 1-node model, standard reactor kinetics,heat 
transfer, and instrument delay equations were programmed for 
analog and digital computers; effects of full-pile reactivity insertions 
were calculated. The 6-node model contains the time-dependent 
diffusion equations and heat transfer and instrument delay equa- 
tions; it was programmed for the analog computer only, and was 
used to calculate effects of local reactivity insertions. Three types 
of protection had to be provided: period, rate, and level. The reac- 
tors covered include B, D, DR, F, C, H, and K. Results indicate 
that if the rod system withdrawal speed was reduced, the Zone 
Temperature Monitor would meet the established criteria over an 
adequate high level range, whereas the ability of a percentage trip 
instrument to meet the criteria would be unduly dependent on pro- 
cedure. The conclusions relative to the older reactors should apply 
qualitatively to K reactor high-level protection. 


24252 (HW-77121) Interim report experience with PT IP- 
467-C reducing minimum downtime. Fredsall, J.R. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 29 Mar 1963. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94014197. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The length of the minimum outage, or period of time during 
which a reactor must remain subcritical following a shutdown from 
equilibriu, is a direct function of the available excess reactivity. in 
reactors with unlimited safety system capacities, it is quite feasible 
to “build in” sufficient excess to allow complete override of the 
shutdown xenon transient, and thus, in effect, reduce the “mini- 
mum downtime” to zero. Present Hanford production reactors do 
not possess this unlimited capacity, and thus total pile reactivity 
must be restricted by minimum safety strength conditions. Any ef- 
fort to increase the pile reactivity must therefore be tailored to 
satisfy existing Total control and Speed-of-control criteria. Produc- 
tion Test IP-467-C. “Reducing Minimum Downtime,” was designed 
to evaluate the economic benefits of a system in which base reac- 
tivity can be increased in periods of minimum control requirements, 
and correspondingly decreased when reactivity or safety considera- 
tions become more demanding. The purpose of this document is to 


summarize initial operating history and results obtained under the 
production test. 


24253 (HW-79642) Summary report, Flexible VSR’s and 
VSR channel sleeve development programs. Kempf, F.J. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Nov 1963. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010509. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

(VSR = vertical safety rod.) This report summarizes results of 
development programs which have evaluated vertical rod channel 
sleeving materials and provided flexible vertical rods, acceptable 
for both interim use before rod channel sleeving, and for subse- 
quent use in sleeved channels. B,C is the rod material; graphite 
and Al oxide are among the sleeve materials. 


24254 (HW-80894) New K Reactor aluminum HCR: Tem- 
perature study. Agar, J.D. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 17 Feb 1964. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012098. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 





Recent (HCR) Horizonal Control Rod operating problems at the 
K Reactors, caused primarily by graphite stack distortion, have 
stimulated several designs of HCR’s capable of operating under 
adverse conditions. One such design is an aluminum HCR, not 
completely dissimilar to the present HCR’s, conceived by the Re- 
search and Engineering Operation of I.P.D. The successful use of 
aluminum as a structural material is strongly dependent upon the 
operating temperature of the aluminum. This study was conducted 
to determine anticipated operating temperatures of the HCR during 
reactor operation at the present K Reactor conditions. 


24255 (HW-81875) N-Reactor co-product target element 
rupture detection study. Alired, D.O. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 27 
Apr 1964. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014203. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

At present there seem to be some uncertainties concerning the 
needs of rupture detection for the co-producer programs Also in 
question is the method by which ruptures of the target elements 
should be detected and located. The purpose of this report is to 
discuss the waste and hazard control of tritium (H°) (the product of 
the co-producer program), which will determine rupture detection 
needs, and to discuss methods by which rupture detection and lo- 
cation may be accomplished. The scope of the report considers 
first, adaptation of the present rupture monitoring system, and sec- 
ond, monitoring systems using H® analyzers, together with the 


costs and time required to develop and use each method of rup- 
ture detection. 


24256 (IAEA-IWG-NPPCI-92/3) Guidelines for control room 
systems design. Working material: Report of an advisory 
group meeting held in Vienna, 15-19 June 1992. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and instrumentation. 1992. 
275p. (CONF-9206449-: Advisory group meeting on guidelines for 
control room system design, Vienna (Austria), 15-19 Jun 1992). Or- 
der Number DE94628076. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The present volume contains: issues for discussion, report pre- 
pared by an Advisory Group Meeting held from 15 to 19 June 1992 
and reports presented by the national delegates. A separate ab- 
stract was prepared for each of the reports. Refs and figs. 


24257 (IAEA-IWG-NPPCI-92/3, pp. 126-134) Presentation of 
the: Disturbance analysis system (SAS 2) based on expert 
technology. Gemst, P. van (ABB Atom AB, Vaesteraas (Sweden)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1992. (CONF-9206449-: Advisory group meeting on 
guidelines for control room system design, Vienna (Austria), 15-19 
Jun 1992). In Guidelines for control room systems design. Working 
material: Report of an advisory group meeting held in Vienna, 15- 
19 June 1992. 275p. Order Number DE94628076. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purpose of the SAS II project was to design a disturbance 
analysis system for the Forsmark 2 (BWR) based on expert real 
time technology. The system is based on the existing EOPs (Emer- 
gency Operation Procedures) and shall be a tool for the shift 
supervisor to follow up the safe shut-down of the plant after inci- 
dents. Four critical safety functions are described in the EOPs. For 
each critical function a set of symptoms and critical process func- 
tions are defined. The main conclusion for the SAS Il project is that 
expert systems can be used in real time for this type of post distur- 
bance analysis. In order to use the expert system more optimum 
for such tasks more research is required to evaluate the typical 
characteristics of expert systems. 


24258 (IAEA-IWG-NPPCI-$2/3, pp. 135-139) Presentation of 
the: Control room design for the ABB Atom BWR 90. Gemst, 
P. van (ABB Atom AB, Vaesteraas (Sweden)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1992. (CONF- 
9206449-: Advisory group meeting on guidelines for control room 
system design, Vienna (Austria), 15-19 Jun 1992). In Guidelines for 
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control room systems design. Working material: Report of an advi- 
sory group meeting held in Vienna, 15-19 June 1992. 275p. Order 
Number DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

The control room design for the ABB Atom BWR 90 is a further 
development of the Forsmark 3 and Oskarshamn 3 control rooms. 
These control rooms are provided with modern electronic for the | 
and C with CRTs for operator support functions and for control of 
the control rods. The control room for BWR 90 is based on CRTs 
with a panel for overview presentation. The contro! room is the up- 
per level of the digital | and C system. Hardware and software 
component and modules for this | and C are selected from the 
ABB Master product family. Such components and modules are in 
use for many applications and can be regarded as proven design. 
The | and C contains sections and levels. 


24259 (IAEA-IWG-NPPCI-92/3, pp. 140-174) Communica- 
tions and man-machine support systems for control rooms. 
Naser, J. (Electric Power Research Inst., Palo Alto, CA (United 
States)). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Working Group on Nuclear Power Plant Control and 
Instrumentation. 1992. (CONF-9206449-: Advisory group meeting 
on guidelines for control room system design, Vienna (Austria), 15- 
19 Jun 1992). In Guidelines for control room systems design. 
Working material: Report of an advisory group meeting held in Vi- 
enna, 15-19 June 1992. 275p. Order Number DE94628076. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Communications and computing architecture as well as activities 
centered integrated workstations as man-machine support systems 
for control rooms are discussed. 


24260 (IAEA-IWG-NPPCI-92/3, pp. 175-187) National prac- 
tices and approaches on control rooms systems and C and | 
systems for Canadian CANDU nuclear stations. Olmstead, R.A. 
(AECL CANDU, Mississauga, ON (Canada)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1992. (CONF- 
9206449-: Advisory group meeting on guidelines for control room 
system design, Vienna (Austria), 15-19 Jun 1992). In Guidelines for 
control room systems design. Working material: Report of an advi- 
sory group meeting held in Vienna, 15-19 June 1992. 275p. Order 
Number DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

A design team has completed 60% of the detailed design of the 
CANDU 3 - a 4 450 MW(e) Pressurized Heavy Water Reactor 
(PHWR) that is presently undergoing the NRC prelicensing pro- 
cess. It was realized that advanced digital systems technology 
could be applied to achieve substantial benefits for an electrical 
utility operating a CANDU 3 plant or retrofitting CANDU 3 technol- 
ogy in older plants. Some benefits have been achieved from the 
design and application of digital systems. The paper describes the 
systems in sufficient detail to quantify the benefits and identify the 
innovative design and application features from which they were 
derived. 8 refs, 3 figs. 


24261 (IAEA-IWG-NPPCI-92/3, pp. 188-208) State of the art 
control room technologies in Japan. Fujita, Yushi (Mitsubishi 
Atomic Power Industries, Inc., Tokyo (Japan)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1992. (CONF- 
9206449-: Advisory group meeting on guidelines for control room 
system design, Vienna (Austria), 15-19 Jun 1992). In Guidelines for 
control room systems design. Working material: Report of an advi- 
sory group meeting held in Vienna, 15-19 June 1992. 275p. Order 
Number DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

Both PWR and BWR utilities and vendor groups have completed 
the development of new advanced control rooms (ACR) for APWR 
and BWR. The ACR is characterized by a compact CRT-based op- 
erator console which requires only one operator to control the 
whole plant. Touch-sensitive screens are used for soft-control oper- 
ations. Results of a validation test indicated that ACR has a good 
potential for operational improvements, yet there are some prob- 
lems that need to be resolved before actual implementation. 7 refs. 


24262 (IAEA-IWG-NPPCI-92/3, pp. 209-214) Time for tailor- 
ing human-machine interface technology to humans. Fujita, Y. 
(Mitsubishi Atomic Power Industries, Inc., Tokyo (Japan)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
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Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1992. (CONF-9206449-: Advisory group meeting on 
guidelines for control room system design, Vienna (Austria), 15-19 
Jun 1992). In Guidelines for contro! room systems design. Working 
material: Report of an advisory group meeting held in Vienna, 15- 
19 June 1992. 275p. Order Number DE94628076. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purpose of this paper is to report our experience and at- 
tempt some general discussions which will stress the need for 
more emphasis on user-oriented approaches than on the conven- 
tional technology-oriented approaches. In the first half of this 
paper, a state of the art HMI (Advanced human-machine interface) 
technologies recently developed for Japanese PWRs are summa- 
rized. These include a compact advanced control room, an alarm 
handling systems, and an integrated knowledge-based operator 
support systems. Then follow discussions about problems and rec- 
ommended future efforts. 9 refs, 1 fig. 


24263 (IAEA-IWG-NPPCI-92/3, pp. 215-221) Ebunka: Do 
cultural differences matter?. Fujita, Yushi (Mitsubishi Atomic 
Power Industries, Inc., Tokyo (Japan)); Toquam, J.L.; Wheeler, 
B.W.; Tani, Mamoru; Mo-ori, Taizo. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1992. (CONF-9206449—: 
Advisory group meeting on guidelines for control room system de- 
sign, Vienna (Austria), 15-19 Jun 1992). In Guidelines for control 
room systems design. Working material: Report of an advisory 
group meeting held in Vienna, 15-19 June 1992. 275p. Order 
Number DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this paper is to summarize findings obtained from 
the CRES (Control Room Evaluation System) and also to provide a 
general discussion of cross-cultural research in the nuclear power 
plant industry. The first half of this paper presents an overview of 
the CRES program. This is followed by discussions of cross-cultural 
research, including: (1) cross-cultural differences identified in the 
CRES data; (2) general concerns about cross-cultural research; 
and (3) roles of cross-cultural research. 5 refs, 1 fig., 1 tab. 


24264 (IAEA-IWG-NPPCI92/3, pp. 229-238) SPDS develop- 
ment for Russian’s NPP. Gorelov, A.l. (Research and 
Development Inst. of Power Engineering (RDIPE), Moscow (Rus- 
sian Federation)); Proshin, V.A. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1992. (CONF-9206449-: 
Advisory group meeting on guidelines for control room system de- 
sign, Vienna (Austria), 15-19 Jun 1992). In Guidelines for control 
room systems design. Working material: Report of an advisory 
group meeting held in Vienna, 15-19 June 1992. 275p. Order 
Number DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

This article describes safety parameters display system which 
was developed for implementation on the nuclear power plants and 
on the special services for nuclear safety surveillance and manage- 
ment, on the operation support centers. 1 fig. 


24265 (IAEA-IWG-NPPCI-92/3, pp. 239-244) Process moni- 
toring systems of Loviisa NPS. Rinttila, E. (Imatran Voima Oy 
(IVO), Helsinki (Finland)). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and instrumentation. 1992. (CONF-9206449-: Advi- 
sory group meeting on guidelines for control room system design, 
Vienna (Austria), 15-19 Jun 1992). In Guidelines for control room 
systems design. Working material: Report of an advisory group 
meeting held in Vienna, 15-19 June 1992. 275p. Order Number 
DE94628076. Source: OSTI; NTIS (US Sales Only); INIS. 

Process monitoring systems of Loviisa nuclear power plant, their 
design principles, components and operation are described. 1 fig. 


24266 
Furet, J. 


(IAEA-IWG-NPPCI-92/3, pp. 245-273) French report. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Direction de la Surete des Installations Nucleaires). Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 


tion. 1992. (CONF-9206449-: Advisory group meeting on 
guidelines for control room system design, Vienna (Austria), 15-19 
Jun 1992). In Guidelines for control room systems design. Working 
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material: Report of an advisory group meeting held in Vienna, 15- 
19 June 1992. 275p. Order Number DE94628076. Source: OSTI; 
NTIS (US Sales Only); INIS. 

French achievements in control rooms improvement are de- 
scribed, directed to process increasing amounts of information in 
more reliable ways. Figs. 


24267 (IAEA-IWG-NPPCI-93/3) Guidelines for control room 
systems design. Working material. Report. international Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Piant Control and Instrumentation. 1993. 159p. Or- 
der Number DE94628077. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report contains comprehensive technical and methodologi- 
cal information and recommendations for the benefit of Member 
States for advice and assistance in "NPP control room systems” 
design backfitting existing nuclear power plants and design for fu- 
ture stations. The term "Control Room Systems’ refers to the entire 
human/machine interface for the nuclear stations - including the 
main control room, back-ups control room and the emergency con- 
trol rooms, local panels, technical support centres, operating staff, 
operating procedures, operating training programs, communica- 
tions, etc. Refs, figs and tabs. 


24268 (IAEA-IWG-NPPCI-93/3, pp. 92-99) Process monitor- 
ing systems of Loviisa NPS. Manninen, T. (Imatran Voima Oy 
(IVO), Helsinki (Finland)). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. 1993. In Guidelines for control 
room systems design. Working material. 159p. Order Number 
DE94628077. Source: OSTI; NTIS (US Sales Only); INIS. 

The new process computer systems at Imatran Voima Oy’s Lovi- 
isa NPS in Finland have been in operation since January 1990. In 
all, three computer systems were replaced in this large project., 
one for each reactor and one for the training simulator. Replace- 
ment was completed in schedule and without disturbing the pliant 
operation after a complex implementation programme stretching 
over three years. The new systems were connected and tested 
alongside the old without interfering with their operation, the final 
exchange being done during normal plant operation. Besides the 
performance and availability requirements, extendibility and up- 
gradeability were among the main design requirements. After two 
years of operation and after implementation of several new func- 
tions and extensions the system have well proven to meet these 
requirements. (author). 3 refs, 1 fig. 


24269 (IAEA-IWG-NPPCI-93/3, pp. 100-110) Control room 
systems and C and | systems for Canadian CANDU nuclear 
stations. National practices and approaches. Olmstead, R.A. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuclear Power Plant 
Control and instrumentation. 1993. In Guidelines for control room 
systems design. Working material. 159p. Order Number 
DE94628077. Source: OSTI; NTIS (US Sales Only); INIS. 

A design team has completed 60% of the detailed design for the 
CANDU 3 - a 450 mw(e) Pressurized Heavy Water Reactor 
(PHWR) that is presently undergoing the NRC prelicensing pro- 
cess. It was realized that advanced digital systems technology 
could be applied to achieve substantial benefits for an electrical 
utility operating a CANDU 3 plant or retrofitting CANDU 3 technol- 
ogy in older plants. Some benefits have been achieved from the 
design and application of digital systems. The paper describes 
these systems in sufficient detail to quantify the benefits and iden- 
tify the innovative design and application features from which they 
were derived. 8 refs, 3 figs. 


24270 (IAEA-IWG-NPPCI-93/3, pp. 111-118) State of the art 
of human factors engineering for control room systems in 
Japan. Fujita, Yushi (Mitsubishi Atomic Power Industries, Inc., 
Tokyo (Japan)). International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Nuclear Power Plant Control 
and Instrumentation. 1993. In Guidelines for control room systems 
design. Working material. 159p. Order Number DE94628077. 
Source: OSTI; NTIS (US Sales Only); INIS. 





IEC-964 introduced a concept of "control system” which is de- 
fined as "An integration of man-machine interface, control room 
staff, operating procedures, training program, and associated facili- 
ties or equipment which together sustain the proper functioning of 
the control room”. This rather new concept views a control room 
not as an aggregation of man-machine interfaces alone but as a 
system which is consisted of the four elements; man-machine 
interface, control room staff, operating procedures, and training pro- 
gramme. This is based on an idea that these four elements need 
to be tightly coupled so that control room operators can serve their 
roles. The purpose of this review is to give an overview of human 
factors engineering efforts relevant to the four elements which have 
been made recently in Japan. In order to highlight new trends, this 
review is selective rather than comprehensive. 18 refs, 1 fig. 


24271 (IAEA-IWG-NPPCI-93/3, pp. 119-124) SPDS develop- 
ment for RBMK unit. Gorelov, A.J. (Research and Development 
Inst. of Power Engineering (RDIPE), Moscow (Russian Federa- 
tion)); Proshin, V.A. international Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuclear Power Plant 
Control and Instrumentation. 1993. In Guidelines for control room 
systems design. Working material. 159p. Order Number 
DE94628077. Source: OSTI; NTIS (US Sales Only); INIS. 

Serious upgrades and improvements are made and planned in 
Russia to enhance safety of the nuclear power plants with the 
RBMK- reactor types. An important part of these measures is im- 
provement in the area of safety parameters’ presentation. Safety 
Parameters Display System is developed for implementation on the 
plants and on the special services for nuclear safety surveillance 
and management, on the operation support centres. The SPDS’s 
development and implementation are made within and with the 
large scale actions (which include | and C systems upgrades) to- 
wards enhance safety and reliability of RBMK nuclear plants in 
Russia. This fact influence upon work schedule and requires spe- 
cial efforts to co-ordinate various types of activities. There are 
many features on this type of reactor that determine detailed set of 
the safety parameters and functions. Main of these features and 
existent | and C and MCR are described. Safety parameters are 
grouped into three levels; besides that number of channels’ param- 
eters is decreased by means of calculations. SPDS functional and 
technical requirements are developed on the basis of deep knowl- 
edge of the plant features, safety parameters’ list, operational 
experience, instructions and task analysis. Special group of spe- 
cialists is involved to solve "human factor” problems. (author). 


24272 (IAEA-IWG-NPPCI-93/3, pp. 125-139) Electricite de 
France N4 control room and | and C system. Furet, J. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1993. In Guidelines for contro] room systems design. Working 
material. 159p. Order Number DE94628077. Source: OSTI; NTIS 
(US Sales Only); INIS. 

EDF activities in developing a new type of control room for the 
future series N4(1400 MWe) are described. 7 figs. 


24273 (IAEA-IWG-NPPCI-93/3, pp. 141-150) Control room 
systems upgrades for operating nuclear power plants. Naser, 
J.A. (Electric Power Research Inst., Palo Alto, CA (United States). 
Nuclear Power Div.); Sun, B.K.H. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1993. In Guidelines for 
control room systems design. Working material. 159p. Order Num- 
ber DE94628077. Source: OSTI; NTIS (US Sales Only); INIS. 

The integration of | and C systems in general and control room 
systems in particular enhances the nuclear power plant goals of 
improved availability and reliability, enhanced safety, reduced oper- 
ations and maintenance costs, and improved productivity. Two 
major aspects which supports this integration are discussed in this 
paper. The first is the plant communications and computing archi- 
tecture which provides the infrastructure which allows the 
integration. Open systems concepts are utilized to guarantee inter- 
operability of systems and interchangeability of equipment. The 
second is the activities centered integrated workstation which sup- 
plies the interface between the human and the plant systems. It 
implements common man-machine interfaces and supports the im- 
plementation of diagnostics and decision aids. Work in both of 
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these areas as described in this paper is being done as part of the 
EPRI and Utility Instrumentation and Control Upgrade Program. 3 
figs. 


24274 (IAEA-IWG-NPPCI-93/3, pp. 151-154) Control room 
system evaluation of outage: Some notes on methods. Rollen- 
hagen, C. (Vattenfall AB, Vaellingby (Sweden)); Jacobsson, L. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1993. In Guidelines for control room systems design. Working 
material. 159p. Order Number DE94628077. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present paper discusses some experiences made in the pro- 
cess of evaluating control room system function during outage in 
nuclear power plants. It is recommended that a control room evalu- 
ation project should focus on both problem identification and 
problem solving. For the phase of problem solving, a technique 
called system groups are discussed. The method suggests that 
problem solving within the organization can be used within a group 
setting and that a wide variety of functions should be represented 
in the group. It is concluded that this method seems well suited to 
promote problem solving and that communication between different 
groups, risk awareness and management support are enhanced in 
system groups. (author). 2 refs. 


24275 (IAEA-IWG-NPPCI-93/4) Co-ordinated research pro- 
gramme on operator support systems in nuclear power plants. 
Working material: Report of a research co-ordination meeting 
held in Budapest, Hungary, 5-8 October 1993. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and Instrumentation; Hun- 
garian Academy of Sciences, Budapest (Hungary). Atomic Energy 
Research Inst. 1993. 350p. (CONF-9310332-: Research co- 
ordination meeting on operator support systems in nuclear power 
plants, Budapest (Hungary), 5-8 Oct 1993). Order Number 
DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

In September 1991 the Co-ordinated Research Programme 
(CRP) on "Operator Support Systems (OSSs) in Nuclear Power 
Plants” was approved in the framework of the Project "Man- 
Machine Interface Studies”. The main objective of the programme 
is to provide guidance and technology transfer in the development 
and implementation of OSSs. This includes the experience with 
man-machine interfaces and closely related issues such as control 
and instrumentation, the use of computers, and operator qualifica- 
tion. The first Co-ordinated Research Meeting held in Vienna, 
13-16 October 1992, prepared a summary report which defined the 
tasks and the responsibilities of the CRP participants. A time 
schedule and future actions were also agreed upon at this meet- 
ing. The second meeting was held in Budapest, Hungary, from 5 to 
8 October 1993 and was sponsored by the KFKI Atomic Energy 
Research Institute. The meeting reviewed the progress of the tasks 
defined by the first meeting, considered reports on national activi- 
ties in the subject area, and agreed on time schedule and future 
actions. The present volume contains: (1) report prepared by the 
CRP meeting, (2) reports presented by the national delegates, and 
(3) CRP background and working plan. Refs, figs and tabs. 


24276 (IAEA-IWG-NPPCI-93/4, pp. 28-40) Operator support 
systems in Argentine nuclear power plants. Batistic, J. (Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina)); 
Goldstein, M.; Palamidessi, R.; Pereira da Laz, R. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and Instrumentation; Hun- 
garian Academy of Sciences, Budapest (Hungary). Atomic Energy 
Research Inst. 1993. (CONF-9310332-: Research co-ordination 
meeting on operator support systems in nuclear power plants, 
Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated research pro- 
gramme on operator support systems in nuclear power plants. 
Working material: Report of a research co-ordination meeting held 
in Budapest, Hungary, 5-8 October 1993. 350p. Order Number 
DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

The Argentine coordinated research programme directed to up- 
date the man-machine interface at the Atucha 1 and Embalse 
NPPs is described. 6 refs. 
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24277 (IAEA-IWG-NPPCI-93/4, pp. 41-55) Operator support 
system for power unit control in abnormal modes of opera- 
tion. Kurka, J. (EGU Praha, a.s., Prague (Czech Republic)). 
international Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion; Hungarian Academy of Sciences, Budapest (Hungary). Atomic 
Energy Research Inst. 1993. (CONF-9310332-: Research co- 
ordination meeting on operator support systems in nuclear power 
plants, Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated re- 
search programme on operator support systems in nuclear power 
plants. Working material: Report of a research co-ordination meet- 
ing held in Budapest, Hungary, 5-8 October 1993. 350p. Order 
Number DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

| and C system technology, partly Soviet and partly Czechoslo- 
vakian, used on the NPP Dukovany units represents the control 
technology standard of late 70-ties and it becomes the weak part 
of the whole system. The modernization of the system, therefore, 
is necessary and it is already in preparation. The specification of 
both the scope and the depth of upgrading/replacement is being 
carried out within the framework of the PHARE program. The sec- 
ond phase of the program aimed at the final specifications of 
requirements on new | and C system is in progress. The output will 
serve as detailed specification for bid invitation for control system 
supplier. Parallely, the preparation of specification for WWER-440 
full-scope plant simulator for operator training is in progress as 
well. In the case of two units with WWER-1000 MW reactors, the 
completion of construction of which was even threaten for a certain 
period of time, essential changes have taken place in the design of 
both the | and C systems and the reactor core. 7 figs. 


24278 (IAEA-IWG-NPPCI-93/4, pp. 57-67) Diagnostic orien- 
tation in control of disturbance situations. Hukki, K. (Academy 
of Finland, Helsinki (Finland)); Norros, L. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation; Hungarian 
Academy of Sciences, Budapest (Hungary). Atomic Energy Re- 
search Inst. 1993. (CONF-9310332-: Research co-ordination 
meeting on operator support systems in nuclear power plants, 
Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated research pro- 
gramme on operator support systems in nuclear power plants. 
Working material: Report of a research co-ordination meeting held 
in Budapest, Hungary, 5-8 October 1993. 350p. Order Number 
DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

The object of the study is diagnostic judgement in the control of 
dynamic processes. The starting point was the known difficulty pro- 
cess operators have in utilizing knowledge of process dynamics in 
disturbance situations that require both diagnostic and prognostic 
actions. A model of the diagnostic judgement process as a con- 
struction of coherent interpretation of the situation is outlined, and 
comprehensive data from simulated disturbance handling by 6 
crews of a PWR type nuclear power plant was analysed. The 
phase of analysis included evaluation of the adequacy of task 
performance, utilization of available process information, and evalu- 
ation of the interpretation of disturbance situations. The results 
suggest that a functional orientation towards task performance al- 
lows a more coherent and comprehensive interpretation of the 
situation and more adequate task performance. Coherence of inter- 
pretation seems to be reflected in a higher subjective certainty 
compared with crews with an incoherent interpretation. (author). 15 
refs, 2 figs, 2 tabs. 


24279 (IAEA-IWG-NPPCI-93/4, pp. 77-99) Hungarian na- 
tional report on activities related to operator support systems 
for nuclear power plants. Adorjan, F. (Hungarian Academy of 
Sciences, Budapest (Hungary). Atomic Energy Research Inst.); 
Lux, |.; Vegh, J.; Vegh, E. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation; Hungarian Academy of Sci- 
ences, Budapest (Hungary). Atomic Energy Research Inst. 1993. 
(CONF-9310332-: Research co-ordination meeting on operator 
Support systems in nuclear power plants, Budapest (Hungary), 5-8 
Oct 1993). In Co-ordinated research programme on operator sup- 
port systems in nuclear power plants. Working material: Report of 
a research co-ordination meeting held in Budapest, Hungary, 5-8 
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October 1993. 350p. Order Number DE94630746. Source: OSTI; 
NTIS (US Sales Only); INIS. 

According to the summary report of the Co-ordinated Research 
Meeting on "Operator Support Systems in Nuclear Power Plants”, 
13-16 October 1992, the national reports shall cover the following 
topics: General summary of the national activity; description of the 
results in the framework of the CRP; overview of the OSS related 
recent national activity. Accordingly, in the first section we give an 
overview of the operator support systems developed in Hungary. 
The second section summarizes the data collected in order to 
comply with the Tasks 4.1.1 and 4.1.2 of the CRP. In the third 
section we summarize the most recent works pertaining to the de- 
velopment and application of OSS at nuclear power plants. 


24280 (IAEA-IWG-NPPCI-93/4, pp. 100-109) Human reliabil- 
ity analysis using simulated human model. Fujita, Yushi 
(Mitsubishi Atomic Power Industries, Inc., Tokyo (Japan)); Yanagi- 
sawa, Ichiro; Sakuta, Hiroshi. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation; Hungarian Academy of Sci- 
ences, Budapest (Hungary). Atomic Energy Research Inst. 1993. 
(CONF-9310332—: Research co-ordination meeting on operator 
support systems in nuclear power plants, Budapest (Hungary), 5-8 
Oct 1993). In Co-ordinated research programme on operator sup- 
port systems in nuclear power plants. Working material: Report of 
a research co-ordination meeting held in Budapest, Hungary, 5-8 
October 1993. 350p. Order Number DE94630746. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purposes of the present paper are to detail CAMEO and to 
claim that simulated human models such as CAMEO can improve 
human reliability analysis (HRA). 11 refs, 4 figs. 


24281 (IAEA-IWG-NPPCI-93/4, pp. 110-134) Task 4.2.2: 
Task report prepared for the second CRP meeting 5-8 October 
1993, Budapest, Hungary. Fujita, Yushi (Mitsubishi Atomic Power 
Industries, Inc., Tokyo (Japan)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation; Hungarian Academy of 
Sciences, Budapest (Hungary). Atomic Energy Research inst. 
1993. (CONF-9310332-: Research co-ordination meeting on oper- 
ator support systems in nuclear power plants, Budapest (Hungary), 
5-8 Oct 1993). In Co-ordinated research programme on operator 
support systems in nuclear power plants. Working material: Report 
of a research co-ordination meeting held in Budapest, Hungary, 5- 
8 October 1993. 350p. Order Number DE94630746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is a preliminary report on Task 4.2.2. of IAEA Coordinated 
Research Program on Operator Support Systems in Nuclear Power 
Plants. The purposes of Task 4.2.2 are defined as follows: evalu- 
ate functions assigned to operators, maintenance personnel, or 
plant management staff; identify where operator support systems 
(OSS) can support those functions in a productive way. In this re- 
port, discussion is made of (i) a framework for evaluating functions 
assigned to operators, maintenance personnel, or plant manage- 
ment staff, and (ii) where OSS can be most beneficial to support 
these functions. In addition, recommendations for future efforts are 
made. 


24282 (IAEA-IWG-NPPCI-93/4, pp. 135-159) Report on task 
4.1.3. - Survey of anticipated functional requirement for opera- 
tor support systems. Silvani, V. (ENEA-DISP, Roma (ltaly)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion; Hungarian Academy of Sciences, Budapest (Hungary). Atomic 
Energy Research Inst. 1993. (CONF-9310332-: Research co- 
ordination meeting on operator support systems in nuclear power 
plants, Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated re- 
search programme on operator support systems in nuclear power 
plants. Working material: Report of a research co-ordination meet- 
ing held in Budapest, Hungary, 5-8 October 1993. 350p. Order 
Number DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a preliminary report summarizing some topics related to 
the surveillance activity on anticipated functional requirements of 
the Operator Support Systems (OSS’s) in NPP’s. Additional 
information are expected will be available by analyzing the ques- 
tionnaire. Functionalities examined are those referring to system 





functions, user's needs, technology trend, standard status. For 
practical purposes this document is divided in two main sections: 
the first section presents a summary of major OSS requirements 
and related problems as derived from the existing literature; the 
second section presents a study of OSS to be used to support the 
operator training presently under development in ENEA. Finally, 
appendix 2 reports a summary of major functions performed by the 
OSS's presently in operation or under development in laboratories. 
Refs, 1 tab. 


24283 (IAEA-IWG-NPPCI-93/4, pp. 160-170) National report 
Kema, The Netherlands. IAEA CRP on OSS; meeting 1994. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Contro! and Instrumenta- 
tion; Hungarian Academy of Sciences, Budapest (Hungary). Atomic 
Energy Research Inst.; Keuring van Elektrotechnische Materialen 
NV, Arnhem (Netherlands). 1993. (CONF-9310332—: Research co- 
ordination meeting on operator support systems in nuclear power 
plants, Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated re- 
search programme on operator support systems in nuclear power 
plants. Working material: Report of a research co-ordination meet- 
ing held in Budapest, Hungary, 5-8 October 1993. 350p. Order 
Number DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

The following Kema’s OSS-related activities are discussed: Task 
analysis of Dodewaard plant. This analysis was based on Hierar- 
chical Task Analysis method (HTA); CORECH Survey: survey of 
possible problems in advanced control rooms in Europe; evaluation 
of COPMA, phototyping by entering specific procedure of Dutch 
NPP; PINC (Program for maintaining level of nuclear competence) 
SBWR/GE program on MMI; replacement of Dodewaard’s process 
presentation system. Functions: Reporting, alarm system, process 
diagram, operational info, archiving/analysis; procedural support, 
overviews (SPDS-like); flexibility, extendibility. 


24284 (IAEA-IWG-NPPCI-93/4, pp. 171-206) National report 


from Norway. Haugset, K. (Institutt for Energiteknikk, Halden (Nor- 
way). OECD Halden Reaktor Projekt). International Atomic Energy 


Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation; Hungarian Academy of 
Sciences, Budapest (Hungary). Atomic Energy Research Inst. 
1993. (CONF-9310332-: Research co-ordination meeting on oper- 
ator support systems in nuclear power plants, Budapest (Hungary), 
5-8 Oct 1993). In Co-ordinated research programme on operator 
support systems in nuclear power plants. Working material: Report 
of a research co-ordination meeting held in Budapest, Hungary, 5- 
8 October 1993. 350p. Order Number DE94630746. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The only activity in Norway that is directly relevant for the 
present CRP is performed by institutt for energiteknikk, the Norwe- 
gian Energy Research Institute. This institute is responsible for 
conducting the OECD Halden Reactor Project. This research 
project has as one of its main items a programme on ”"Man- 
Machine Systems Research (MMSR)”. The main objective with this 
programme is to improve operational safety and efficiency of nu- 
clear plants through introduction of new technology in the control 
room. This activity is divided into four main chapters; Development 
of computerised operator support systems; development of 
advanced control rooms; human factors activities related to intro- 
duction of new technology in the control room; software verification 
and validation. All these activities are relevant to the present CRP. 
A short description of each item is therefore given. 1 fig. 


24285 (IAEA-IWG-NPPCI-93/4, pp. 207-248) The concept of 
information support system for operational personnel of oper- 
ating NPPs. Dunaev, V.G. (Consyst Co. Ltd., Moscow (Russian 
Federation)); Golovanov, V.V. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation; Hungarian Academy of Sci- 
ences, Budapest (Hungary). Atomic Energy Research Inst. 1993. 
(CONF-9310332-: Research co-ordination meeting on operator 
support systems in nuclear power plants, Budapest (Hungary), 5-8 
Oct 1993). In Co-ordinated research programme on operator sup- 
port systems in nuclear power plants. Working material: Report of 
a research co-ordination meeting held in Budapest, Hungary, 5-8 
October 1993. 350p. Order Number DE94630746. Source: OSTI; 
NTIS (US Sales Only); INIS. 


22 NUCLEAR REACTOR TECHNOLOGY 
2204 Control Systems 


The paper has been prepared on the materials of the concept 
developed by the order of "Rosenergoatom” concern. In the 
present paper the main definitions, the principal objectives and 
functions of the operator support system (OSS) are stated, a brief 
analysis of operation features of some existing operator information 
systems is presented, the main trends of development of operator 
information support system are given, the way and the sequence 
for implementation of the systems for operating NPPs are re- 
viewed. In this proposed concept in the first place are considered 
the information support systems for the operators of the power unit 
main control rooms, however, the presented principles may be ap- 
plied while designing information support systems for operators of 
other control rooms of NPP. 4 refs. 


24286 (IAEA-IWG-NPPCI-93/4, pp. 249-259) State of devel- 
opment and implementation of operator support systems at 
RBMK NPPs. Sazonov, N.A. (Research and Development Inst. of 
Power Engineering, Moscow (Russian Federation)). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and Instrumentation; Hun- 
garian Academy of Sciences, Budapest (Hungary). Atomic Energy 
Research Inst. 1998. (CONF-9310332-: Research co-ordination 
meeting on operator support systems in nuclear power plants, 
Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated research pro- 
gramme on operator support systems in nuclear power plants. 
Working material: Report of a research co-ordination meeting held 
in Budapest, Hungary, 5-8 October 1993. 350p. Order Number 
DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

State of development and implementation of operator support 
systems at RBMK NPPs is described. 7 refs. 


24287 (IAEA-IWG-NPPCI93/4, pp. 260-289) Progress report 
of operator support systems in Rumanian nuclear power 
plants. Bengulescu, D. (institute of Atomic Physics, Bucharest (Ro- 
mania)). International Atomic Energy Agency, Vienna (Austria). 
international Working Group on Nuclear Power Plant Control and 
Instrumentation; Hungarian Academy of Sciences, Budapest (Hun- 
gary). Atomic Energy Research Inst. 1993. (CONF-9310332-: 
Research co-ordination meeting on operator support systems in 
nuclear power plants, Budapest (Hungary), 5-8 Oct 1993). In Co- 
ordinated research programme on operator support systems in 
nuclear power plants. Working material: Report of a research co- 
ordination meeting held in Budapest, Hungary, 5-8 October 1993. 
350p. Order Number DE94630746. Source: OSTI; NTIS (US Sales 
Only); INIS. 

National activities on the development of operator support sys- 
tems in Rumanian nuclear power plants are described. 6 figs. 


24288 (IAEA-IWG-NPPCI-93/4, pp. 290-319) Operator sup- 
port systems activities at EPRI. Naser, J.A. (Electric Power 
Research Inst., Palo Alto, CA (United States)). international Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation; Hungarian 
Academy of Sciences, Budapest (Hungary). Atomic Energy Re- 
search Inst. 1993. (CONF-9310332-: Research co-ordination 
meeting on operator support systems in nuclear power plants, 
Budapest (Hungary), 5-8 Oct 1993). In Co-ordinated research pro- 
gramme on operator support systems in nuclear power plants. 
Working material: Report of a research co-ordination meeting held 
in Budapest, Hungary, 5-8 October 1993. 350p. Order Number 
DE94630746. Source: OSTI; NTIS (US Sales Only); INIS. 

The integration of operator support systems supports the nuclear 
power pliant goals of improved availability and reliability, enhanced 
safety, reduced operations and maintenance costs, and improved 
productivity. Two major aspects which supports this integration are 
discussed in this paper. The first is the plant communications and 
computing architecture which provides the infrastructure that allows 
the integration to exist in a easy to implement manner. Open sys- 
tems concepts are utilized to guarantee interoperability of systems 
and interchangeability of equipment. The second is the EPRI Plant- 
Window System which supplies the interface between the human 
and the piant systems. It implements common human-machine 
interfaces amongst systems and supports the implementation of di- 
agnostic and decision aids. Work in both of these areas is being 
done as part of the EPRI Instrumentation and Control Upgrade 
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Program. A number of operator support systems have been devel- 
oped and are in various stages of implementation, testing and 
utilization. Two of these, the RWCU and the EOPTS, are described 
here. 5 refs, 14 figs. 


24289 (IAEA-IWG-NPPCI-93/5) Guidelines for verification 
and validation of software related to nuclear power plant con- 
trol and instrumentation. Working material: Report prepared 
by the consultancy held in Vienna, 6-10 September 1993. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control! and Instrumenta- 
tion. 1993. 137p. (CONF-930915—: International symposium on the 
advanced nuclear power systems - design, technology and strate- 
gies for their deployment, Vienna (Austria), 5-11 Sep 1993). Order 
Number DE94630747. Source: OSTI; NTIS (US Sales Only); INIS. 

The main purpose of the consultancy organized by the IAEA and 
held form 6 to 10 September 1993 was to prepare an extended 
outline of a new technical document in which a current status of 
Verification and Validation of software related to NPP | and C 
systems and guidance on the practical use of Verification and Vali- 
dation methods for solving special problems in design, operation 
and maintenance of nuclear power plants are to be presented. The 
present volume contains: (1) report of the meeting; (2) reports pre- 
sented by the national delegates; and (3) technical draft document. 
Ref and figs. 


24290 (IAEA-IWG-NPPCI-93/5, pp. 13-20) IAEA consultancy 
on guidelines for validation, verification and licensing of soft- 
ware related to NPP Control! and Instrumentation. Andersson, 
O. (Forsmark NPP, Osthammar (Sweden)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1993. (CONF- 
930915—: International symposium on the advanced nuclear power 
systems - design, technology and strategies for their deployment, 
Vienna (Austria), 5-11 Sep 1993). In Guidelines for verification and 
validation of software related to nuclear power plant control and 
instrumentation. Working material: Report prepared by the consul- 
tancy held in Vienna, 6-10 September 1993. 137p. Order Number 


DE94630747. Source: OSTI; NTIS (US Sales Only); INIS. 
The experience of using computer based technology in safety re- 
lated systems of nuclear power plants is described. 


24291 (IAEA-IWG-NPPCI-93/5, pp. 21-46) Verification, vali- 
dation and licensing of digital safety | and C. Mertens, U. 
(Siemens AG Unternehmensbereich KWU, Erlangen (Germany)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1993. (CONF-930915-: International symposium on the 
advanced nuclear power systems - design, technology and strate- 
gies for their deployment, Vienna (Austria), 5-11 Sep 1993). In 
Guidelines for verification and validation of software related to nu- 
clear power plant control and instrumentation. Working material: 
Report prepared by the consultancy held in Vienna, 6-10 Septem- 
ber 1993. 137p. Order Number DE94630747. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The process of verification, validation and licensing of digital 
safety instrumentation and control systems for nuclear power 
plants is described. 


24292 (IAEA-IWG-NPPCI-93/5, pp. 47-64) Verification and 
validation issues for digitally-based NPP safety systems. Ets, 
A.R. (Smartware Associates, Inc., Laurel, MD (United States)). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and instrumenta- 
tion. 1993. (CONF-930915-: International symposium on the 
advanced nuclear power systems - design, technology and strate- 
gies for their deployment, Vienna (Austria), 5-11 Sep 1993). In 
Guidelines for verification and validation of software related to nu- 
clear power plant contro! and instrumentation. Working material: 
Report prepared by the consultancy held in Vienna, 6-10 Septem- 
ber 1993. 137p. Order Number DE94630747. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The trend toward standardization, integration and reduced costs 
has led to increasing use of digital systems in reactor protection 
systems. While digital systems provide maintenance and perfor- 
mance advantages, their use also introduces new safety issues, in 
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particular with regard to software. Current practice relies on verifi- 
cation and validation (V and V) to ensure the quality of safety 
software. However, effective V and V must be done in conjunction 
with a structured software development process and must consider 
the context of the safety system application. This paper present 
some of the issues and concerns that impact on the V and V pro- 
cess. These include documentation of systems requirements, 
common mode failures, hazards analysis and independence. 
These issues and concerns arose during evaluations of NPP safety 
systems for advanced reactor designs and digital | and C retrofits 
for existing nuclear plants in the United States. The pragmatic 
lessons from actual systems reviews can provide a basis for fur- 
ther refinement and development of guidelines for applying V and 
V to NPP safety systems. (author). 14 refs. 


24293 (IAEA-IWG-NPPCI-93/5, pp. 65-97) Verification, vali- 
dation and licensing of software related to NPP control and 
instrumentation: Elements for software qualification in EDF 
context. Schomberg, R. (Electricite de France (EDF), 78 - Chatou 
(France)); Leret, E. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuclear Power Plant 
Control and Instrumentation. 1993. (CONF-930915—: International 
symposium on the advanced nuclear power systems - design, 
technology and strategies for their deployment, Vienna (Austria), 
5-11 Sep 1993). in Guidelines for verification and validation of soft- 
ware related to nuclear power plant contro] and instrumentation. 
Working material: Report prepared by the consultancy held in Vi- 
enna, 6-10 September 1993. 137p. Order Number DE94630747. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Issues related to verification, validation and licensing of software 
related to nuclear power plant control and instrumentation are dis- 
cussed. 5 figs. 


24294 (IAEA-IWG-NPPCI-93/5, pp. 99-102) Our point of 
view. Hamar, K. (Hungarian Atomic Energy Commission, Budapest 
(Hungary). Nuclear Safety Inspectorate). International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1993. (CONF- 
9$30915-: International symposium on the advanced nuclear power 
systems - design, technology and strategies for their deployment, 
Vienna (Austria), 5-11 Sep 1993). In Guidelines for verification and 
validation of software related to nuclear power plant contro! and 
instrumentation. Working material: Report prepared by the consul- 
tancy held in Vienna, 6-10 September 1993. 137p. Order Number 
DE94630747. Source: OSTI; NTIS (US Sales Only); INIS. 

Design and structure of the reactor safety instrumentation and 
control systems for WWER 440/V213 are described. Issues of up- 
grading the reactor safety protection system are discussed. 


24295 (IAEA-IWG-NPPCI-94/3) Nuclear power plant control 
and instrumentation 1993. Working material: Proceedings of 
the regular meeting held in Paris, 21 - 22 October 1993. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. 239p. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). Order 
Number DE94628078. Source: OSTI; NTIS (US Sales Only); INIS. 

The regular meeting of the International Working Group on Nu- 
clear Power Plant Control and Instrumentation (IWG-NPPCl) was 
organized in order to summarize operating experience of nuclear 
power plant control systems, gain a general overview of activities 
in development of modern control systems and receive recommen- 
dations on the further directions and particular measures within the 
Agency’s programme. The meeting was held at the Merlin-Gerin 
Headquarters in Paris and was attended by twenty one national 
delegates and observers from 17 countries. The present volume 
contains: (1) report on the meeting of the IWG-NPPCI, Paris, 21- 
22 October 1993, (2) report by the scientific secretary on the major 
activities of IAEA during 1991-1993 in the NPPCI area, and (3) re- 
ports of the national representatives to the International Working 
Group on NPPCI. The papers and discussions with practical expe- 
rience and described actual problems encountered. Emphasis was 
placed on the technical, industrial and economic aspects of the in- 
troduction of modem control systems and on the improvement of 
plant availability and safety. Refs, figs and tabs. 





24296 (IAEA-IWG-NPPCI-94/3, pp. 13-40) Report by the sci- 
entific secretary on major IAEA activities during 1991-1993. 
Kossilov, A. (International Atomic Energy Agency, Vienna (Austria). 
Div. of Nuclear Power). international Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Nuclear Power 
Plant Control and instrumentation. 1994. (CONF-9310329-: The 
regular meeting of the International Working Group on Nuclear 
Power Plant Control and Instrumentation 1993, Paris (France), 21- 
22 Oct 1993). In Nuclear power plant contro! and instrumentation 
1993. Working material: Proceedings of the regular meeting held in 
Paris, 21-22 October 1993. 239p. Order Number DE94628078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Activities of the International Working Group on Nuclear Power 
Plant Control and Instrumentation are described. 


24297 (IAEA-IWG-NPPCI-94/3, pp. 57-68) Belgian national 
report on | and C activities in nuclear facilities. Naisse, J.C. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power piant control and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Some 60% of the electricity in BELGIUM are covered by seven 
nuclear power plants (all of PWR type). As commissioning of a new 
NPP was postponed since die in 1989, the Belgian electricity equip- 
ment plan had to be modified in consequence: two new power 
plants (450 MWe each) presently in commissioning phase and two 
others in design phase are of gas fired combined cycle type. | and 
C activities in NPPs in between the years 1991 and 1993 were 
thus related to improvement of: safety of operation for the existing 
plants; operability of the existing plants; training of operating crews. 
Other | and C activities are linked with construction of waste stor- 
age facilities and with decommissioning. (author). 4 figs. 


24298 (IAEA-IWG-NPPCI-94/3, pp. 69-73) Instrumentation 
and control in the Canadian nuclear power program - 1993 
Status. Lepp, R.M. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Labs.). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1994. (CONF-9310329-: 
The regular meeting of the International Working Group on Nuclear 
Power Plant Control and Instrumentation 1993, Paris (France), 21- 
22 Oct 1993). In Nuclear power plant contro! and instrumentation 
1993. Working material: Proceedings of the regular meeting held in 
Paris, 21-22 October 1993. 239p. Order Number DE94628078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes status of control and instrumentation equip- 
ment of Canadian CANDU reactors. 7 refs. 


24299 (IAEA-IWG-NPPCI-94/3, pp. 75-87) National report 
on nuclear power plant control and instrumentation in Czech 
Republic. Rubek, J. (Power Research Inst., Prague (Czech Re- 
public)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. 1994. (CONF-9310329-: The regular meeting of 
the International Working Group on Nuclear Power Plant Control 
and Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nu- 
clear power plant control and instrumentation 1993. Working 
material: Proceedings of the regular meeting held in Paris, 21-22 
October 1993. 239p. Order Number DE94628078. Source: OST]; 
NTIS (US Sales Only); INIS. 

The report presents a review of Czech nuclear power plants and 
the current status of their control and instrumentation systems. The 
activities aimed at the improvement of control of Czech nuclear 
power plants are described. The report provides an information 
about adaptation of the unit control system to the frequency control 
mode of operation. The current status in the development of opera- 
tor support systems is summarized as well. (author). 


24300 (IAEA-IWG-NPPCI-94/3, pp. 89-110) French N4 
PWRs instrumentation and control implementation progress. 
Dumas, J.L. (Electricite de France (EDF), 92 - Clamart (France)). 
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international Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power plant contro! and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The main features of the French N4 PWR's series in the field of 
instrumentation and control are the computerized control room and 
the generalization of CAD systems. The | and C architecture as 
well as the CAD enter their main integration phase after satisfac- 
tory development and testing. The computerized control room is 
ready to be brought into operation. Despite the complexity of the 
project, the overall schedule remains unchanged, leading to a con- 
nection to grid by mid 1995. (author). 


24301 (IAEA-IWG-NPPCI-94/3, pp. 111-121) Nuclear Power 
Plant | and C activities in Hungary. Hetzmann, A. (Paks Nuclear 
Power Plant, Budapest (Hungary)); Toth, Z. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1994. (CONF- 
9310329-: The regular meeting of the International Working Group 
on Nuclear Power Plant Control and Instrumentation 1993, Paris 
(France), 21-22 Oct 1993). In Nuclear power plant control and in- 
strumentation 1993. Working material: Proceedings of the regular 
meeting held in Paris, 21-22 October 1993. 239p. Order Number 
DE94628078. Source: OSTI; NTIS (US Sales Only); INIS. 

In the first part the paper introduces the status of the nuclear 
energy in Hungary. In the second chapter the upgrading and back- 
fitting activities performed during last two years are indicated in the 
following items: System improvements and new system installa- 
tions; reconstruction of the core monitoring system; upgrading of 
the radiation monitoring system; activities for increasing of the seis- 
mic safety; installation of an ultrasonic reactor pressure vessel test 
equipment. System and equipment upgrading; application of quali- 
fied transmitters; replacement of the limit value monitors in the 
non-safety-related systems; upgrading of the refueling machine; 
upgrading of the diagnostic system on units 1 and 2; expansion of 
the simulation range of the full scope simulator; control rod drive 
inspection equipment; other upgradings and modifications under 
progress. The upgrading of the core monitoring system as a 
largest project of the plant is shown in details. In the third part the 
paper gives a short introduction into the | and C activities at the re- 
search reactor of the Atomic Energy Research Institute of Hungary. 
Finally the authors give a picture about future concepts of the NPP 
Paks. (author). 4 figs. 


24302 (IAEA-IWG-NPPCI-94/3, pp. 123-129) Nuclear power 
plant control and instrumentation activities in Italy. Gherardi, 
G. (ENEA, Bologna (Italy). Dipt. Energia Nucleare da Fissione); 
Lantieri, A. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. 1994. (CONF-9310329—: The regular meeting of 
the International Working Group on Nuclear Power Plant Control 
and Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nu- 
clear power plant control and instrumentation 1993. Working 
material: Proceedings of the regular meeting held in Paris, 21-22 
October 1993. 239p. Order Number DE94628078. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The range of research activities being conducted at ENEA within 
the advanced reactor programme is presented. The overall objec- 
tive of these activities is to maintain a vital level of knowledge to 
held to restore the use of nuclear power in the country. In particu- 
lar for control systems and instrumentation (C and |), the aim is to 
define rules and design criteria, by evaluating the impact of newly 
formulated safety goals on the C and | design and to develop a 
conceptual design of C and | for an advanced reactor. A survey of 
the activities on the same items by the national industry is also 
presented. (author). 1 tab. 


24303 (IAEA-IWG-NPPCI-94/3, pp. 131-139) Status of Ko- 
rean NPP | and C development. Park, S.J. (Korea Atomic Energy 
Research Inst. (Korea, Republic of)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
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Power Plant Control and Instrumentation. 1994. (CONF-9310329-: 
The regular meeting of the International Working Group on Nuclear 
Power Plant Control and Instrumentation 1993, Paris (France), 21- 
22 Oct 1993). In Nuclear power plant control and instrumentation 
1993. Working material: Proceedings of the regular meeting held in 
Paris, 21-22 October 1993. 239p. Order Number DE94628078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Status of Korean activities in development of instrumentation and 
control equipment for nuclear power plants is described. 


24304 (IAEA-IWG-NPPCI-94/3, pp. 141-144) Nuclear power 
plant control and instrumentation developments in the Nether- 
lands. Plas, Y. van der (Ministry of Social Affairs and Employment, 
The Hague (Netherlands). Nuclear Safety Dept. (KFD)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power plant contro! and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper describes the status of the NPP control instrumenta- 
tion in The Netherlands. Continuous modernization is going on in 
two NPP'’s in operation since the early seventies. Today legal obli- 
gations for periodical safety evaluation, as well as probabilistic 
safety analysis lead to thorough backfitting programmes. Important 
backfitting items are renewal of reactor protection systems, exten- 
sion of emergency power capacities and redundancies, physical 
protection of vital | and C, introduction of the latest diagnostic and 


process presentation systems and replacement of a training simu- 
lator. (author). 


24305 (IAEA-IWG-NPPCI-94/3, pp. 145-147) Activities in the 
field of research reactor instrumentation and control in Poland 
(1993 status). Mikulski, A.T. (Institute of Atomic Energy, Otwock- 
Swierk (Poland)). International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Nuciear Power Plant 
Contro! and Instrumentation. 1994. (CONF-9310329-: The regular 
meeting of the International Working Group on Nuclear Power 
Plant Contro! and Instrumentation 1993, Paris (France), 21-22 Oct 
1993). In Nuclear power plant contro! and instrumentation 19993. 
Working material: Proceedings of the regular meeting held in 
Paris, 21-22 October 1993. 239p. Order Number DE94628078. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The activity in the filed of instrumentation and control in Poland 
in the last two years was limited only to research reactors and con- 
centrated on two topics which are discussed in the paper: 
operation of vibration diagnostic system for EWA reactor; and mod- 
ifications and validation of | and C for MARIA reactor. 


24306 (IAEA-IWG-NPPCI-94/3, pp. 149-157) Report on nu- 
clear power plant instrumentation and control in Russia. 
Kondratjev, V.V. (Research and Development Inst. of Power Engi- 
neering, Moscow (Russian Federation)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and instrumentation. 1994. (CONF- 
9310329-: The regular meeting of the International Working Group 
on Nuclear Power Plant Control and Instrumentation 1993, Paris 
(France), 21-22 Oct 1993). In Nuclear power plant contro! and in- 
strumentation 1993. Working material: Proceedings of the regular 
meeting held in Paris, 21-22 October 1993. 239p. Order Number 
DE94628078. Source: OSTI; NTIS (US Sales Only); INIS. 

The report describes the status and changes, occurred in the 
NPP's contro! and protection systems (CPS) of Russia and some 
tendencies, having determined the C and | development in near fu- 
ture as well. In contrast to the absence of revolutionary technical 
and technology achievements, however, many highly significant 
structural changes have occurred in nuclear industries connected 
not only with political processes in former USSR countries but also 
with deep economic reforms in Russia. The following areas are 
briefly described: status of different nuclear power reactors in 
Russia; changes in structures of nuclear power industry; new de- 
velopments in neutrons detectors; the CPS electronic equipment 
and its architecture; diagnostics and ultrasonic monitoring; safety 
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parameters display system; information about the international 
project on the RBMK safety analysis. (author). 


24307 (IAEA-IWG-NPPCI-94/3, pp. 159-173) Nuclear power 
plant control and instrumentation activities in Spain during 
1991 - 1993. Blasco, J. (Consejo de Seguridad Nuclear, Madrid 
(spain)). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Working Group on Nuclear Power Plant Control and 
Instrumentation. 1994. (CONF-9310329-: The regular meeting of 
the International Working Group on Nuclear Power Plant Control 
and Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nu- 
clear power plant control and instrumentation 1993. Working 
material: Proceedings of the reguiar meeting held in Paris, 21-22 
October 1993. 239p. Order Number DE94628078. Source: OST]; 
NTIS (US Sales Only); INIS. 

Nuclear power plant control and instrumentation activities in 
Spain during 1991-1993 are discussed. 


24308 (IAEA-IWG-NPPCI-94/3, pp. 175-179) Nuclear power 
plant control and instrumentation in Switzerland. Voumard, A. 
(Swiss Federal Nuclear Safety Inspectorate, Villigen (Switzerland)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power plant contro] and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In Switzerland four NPPs are in operation and none is planned 
or under construction. The two oldest NPPs have been backfitted 
with an additional safety system. In the field of | and C, efforts are 
essentially directed to maintaining high performance and at the 
same time to improve the safety of the plants in operation. Three 
units are over 20 years old and a significant part of their | and C 
equipment has been or has to be replaced. This is an ongoing pro- 
cess which is carried out stage by stage mostly during the annual 
shutdown. There is a trend to replace hard-wired technique through 
p-processor-based programmable systems. Software V and V 


methodologies are therefore a very important current topic. (au- 
thor). 1 tab. 


24309 (IAEA-IWG-NPPCI-94/3, pp. 181-190) National report 
on nuclear power plant control and instrumentation in the 
United Kingdom. Baxter, S. (AEA Technology, Winfrith (United 
Kingdom). Winfrith Control and Instrumentation Systems Dept.). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
international Working Group on Nuclear Power Plant Control and 
instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power plant control and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper describes the status of the Nuclear Power Plant Con- 
trol and Instrumentation in the United Kingdom. Developments 
continue in an evolutionary rather than revolutionary manner. As a 
consequence the basic technologies and philosophies have not 
changed in any significant way since the last national report in 
1991. Within the intervening period the industry has started to ad- 
dress and overcome some of the concerns relating to the use of 
software based solutions in safety critical or safety related systems. 
The main driving force behind this move is the processes of devel- 
oping and approving the licensing case for the UK’s one new 
nuclear power plant at Sizewell B which relies on a computer 
based system for primary plant protection. Other issues which have 
emerged are concerned with the increasing emphasis placed on 
any new C and | system to realize economic benefits as well as 
technical advances. Indeed given the high levels of safety already 
in existence on UK nuclear plant it is economic arguments rather 
than safety pressures that is bringing about new installations of 
equipment. The following topics are discussed: Overview of the UK 
Nuclear Power Plant Industry; UK Nuclear Power Plant Status; 
Current C and | Issues. (author). 





24310 (IAEA-IWG-NPPCI-94/3, pp. 191-230) Regulatory re- 
quirements for replacement of analog systems with digital 
upgrades. Mauck, J.L. (Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Instrumentation and Controls Branch). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. (CONF-9310329-: The regular meeting of the 
International Working Group on Nuclear Power Plant Control and 
Instrumentation 1993, Paris (France), 21-22 Oct 1993). In Nuclear 
power plant contro] and instrumentation 1993. Working material: 
Proceedings of the regular meeting held in Paris, 21-22 October 
1993. 239p. Order Number DE94628078. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Regulatory requirements for replacement of analog systems with 
digital upgrades are discussed. 


24311 (IAEA-IWG-NPPCI-94/3, pp. 231-234) Nuclear power 
plant control and instrumentation activities in Argentina dur- 
ing the period 1991-1993. Lorenzetti, J.R. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Nuclear Power Plant Control and Instrumentation. 1994. (CONF- 
9310329-: The regular meeting of the International Working Group 
on Nuclear Power Plant Control and Instrumentation 1993, Paris 
(France), 21-22 Oct 1993). In Nuclear power plant control and in- 
strumentation 1993. Working material: Proceedings of the regular 
meeting held in Paris, 21-22 October 1993. 239p. Order Number 
DE94628078. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief resume of the activities in the different areas of control 
and instrumentation is included. Argentina has two plants in opera- 
tion and one plant under construction. Instrumentation and Control 
efforts were related to cope with obsolescence of equipments and 
to upgrade the man machine communication. (author). 


24312 (IAEA-TECDOC—738, pp. 222-229) Evolution of the 
CANDU ICS-90* control room design. Malcom, J.S. (AECL 
CANDU, Mississauga, ON (Canada)); Popovic, J.R.; Moore, R.F.; 
Lupton, L.R. International Atomic Energy Agency, Vienna (Austria). 
Mar 1994. (CONF-9306351—: Technical committee meeting on ad- 
vances in heavy water reactors, Toronto (Canada), 7-10 Jun 1993). 
In Advances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1999. 
271p. Order Number DE94629485. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The design of the CANDU Control Room and the associated de- 
sign process has evolved considerably over several generations of 
plants, from the first commercial scale demonstration CANDU at 
Douglas Point through to the large scale CANDUs at Darlington, 
and beyond, for the next generation of CANDU piant, ICS-90*, rep- 
resented by new designs like CANDU 3. In the early plants, the 
control room configuration was based on designers’ projections of 
control interface requirements. With succeeding generations, of de- 
signs, there has been an evolution towards: increasing attention to 
formal requirements definition, incorporation into the Human Ma- 
chine Interface (HMI) of a larger base of operational experience, 
more systematic consideration of Human Factors (HF) aspects of 
the design and the application of a more powerful computer based 
HMI. For the newest plant, the CANDU 3, a Human Factors Engi- 
neering Program Plan (HFEPP) defines the overall HF engineering 
process, the associated requirements and HF engineering stan- 
dards to be followed in each stage, and for all HMi aspects of the 
control room and plant design. The CANDU 3 control room also 
incorporates several new design innovations that will facilitate oper- 
ating crew performance improvements. These are based on past 
experience with operating CANDU plants, incorporated with the 
use of formal design and validation methods plus results from 
Canadian research program to support control centre design and 
operation. For example, there are design improvements to facili- 
tate: operator tracking of plant state, problem solving, alarm 
filtering, annunciation system interrogation, special safety system 
testing features, etc. The present paper will expand and elaborate 
on each of the above topics. (author). 7 refs, 2 figs, 1 tab. 


24313 (IAEA-TECDOC-—738, pp. 237-248) The plant ana- 
lyst's workbench: A tool to assist in plant data monitoring 
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and diagnostics. Thompson, P.D. (Point Lepreau Generating Sta- 
tion, Lepreau, New Brunswick (Canada)); Gay, M.K.; Xian, C.; 
Thompson, J.W. International Atomic Energy Agency, Vienna (Aus- 
tria). Mar 1994. (CONF-9306351—: Technical committee meeting 
on advances in heavy water reactors, Toronto (Canada), 7-10 Jun 
1993). In Advances in heavy water reactors: Proceedings of a 
technical committee meeting held in Toronto, Canada, 7-10 June 
1993. 271p. Order Number DE94629485. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Inherent in the safe operation of a nuclear power-generating fa- 
cility is the monitoring and assessment of many process 
parameters. In general, these activities are performed on an "in- 
stantaneous” basis, without any significant consideration of the 
history of the signals to that point in time. With the advent of so- 
phisticated data transfer and storage facilities comes the ability to 
permanently store any recorded plant data. With the stored data of 
each measured parameter is a statistical "signature” of the normal 
behaviour of that parameter. This signature is useful both to the 
system engineer and to the safety analyst. This paper describes 
the development of an easy-to-use WINDOWS-based tool, the 
Plant Analyst's Workbench (PAW) that allows the system engineer 
or safety analyst to rapidly assess whether the behaviour of any 
measured plant parameter is consistent with historical norms. The 
use of the tool in generating a suite of parameter data for use in a 
safety assessment is demonstrated. The use of the tool in perform- 
ing a weekly review of overall plant performance, including the 
automatic generation of an overall performance report, is 


described. Several examples of the use of the tool in identifying ac- 
tual plant performance anomalies are presented. (author). 22 figs. 


24314 (INIS-mf—13907, pp. 231-237) The investigation of 
reactor physics with the aid of Nitrogen-16 isotope gamma- 
radiation method. Tsypin, S.G. (The Scientific and Engineering 
Centre for Nuclear and Radiation Safety of Gosatomnadzor, 
Moscow (Russian Federation)). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(israel), 23-26 Jan 1994). in Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The data on WWER (PWR) 440, 1000 MWt physical investiga- 
tions as well as data on field energy distribution, thermal power 
distribution and other parameters which are important for achieving 
information about the processes taking place in the reactor WWER 
(PWR) active core are given in this report. Nontraditional investiga- 
tion measuring method is being used. As a source of information 
on the physical nuclear processes in the reactor active core, 
gamma radiation of isotope Nitrogen 16 (reaction O-16(n,p)N-16 in 
water coolant) is used. Some data given in the report on physical- 
nuclear characteristics (for example the determination of Axial 
Offset energy distribution) in the reactor active core is received by 
combined using of neutron and gamma radiation from isotope Ni- 
trogen 16. The measurements were held on operating Nuclear 
Power Plants: Armenian (1-st unit, 440 MWt), south Ukrainian (1-st 
unit, 1000 MWt), and Kalinin (1-st and 2-nd units, 1000 MW1). (au- 
thor). 9 refs., 3 tabs., 2 figs. 


24315 (INIS-mf—-13907, pp. 734-741) intercomparison of 
rod-worth measurement techniques in a low-enriched uranium 
HTR assembly. Williams, T. (Paul Scherrer Inst. (PSI), Wuerenlin- 
gen (Switzerland). Lab. fuer Reaktorphysik und Systemtechnik); 
Chawla, R. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109—: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The measurement of absorber-rod worths in a radial reflector of 
a low enrichment uranium HTR pebble bed system is described. 
Particular emphasis is placed on the choice of complementary 
measurement techniques to ensure that sensitivities to systematic 
errors in the calculated parameters used in the analysis is mini- 
mized. (authors). 8 refs., 3 tabs., 3 figs. 
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24316 (NEA-NSC-DOC-—93-10) Computational/experimental 
trends of control rod worth in large fast reactor decoupled 
cores. Salvatores, M. (CEA Centre d’Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. d’Etudes des Reacteurs). 
Nuclear Energy Agency, 75 - Paris (France). Oct 1992. 11p. Order 
Number DE94629575. Source: OSTI; NTIS (US Sales Only); INIS. 

A benchmark, based on the ZPPR-13A critical experiment 
performed at Argonne National Laboratory, was specified to investi- 
gate the reasons for the observed calculation/experiment trends in 
a series of large core ZPPR experiments. In fact the analysis of 
control rod worths at different radial positions and the analysis of 
radial distributions of reaction rates (such as the fission rate of Pu- 
239), did show in general different C/E values at core centre and 
at core periphery. Motivation for the benchmark came from the fact 
that at the Super Phenix start-up an extensive program of control 
rod measurements has been performed. Measurements of the re- 
activity worth of isolated rods of the inner and outer rod rings, and 
measurements of the inner and outer ring rods banks, had been 
extensively analysed in the frame of an European task force and 
no significant trend on the observed C/E values was pointed out. 
The present benchmark, has allowed to confirm that spatial C/E 
trends on control rod worth measured at different radial positions in 
large fast reactor cores can be traced back by a large extent to 
basic data uncertainties and to approximations in the diffusion co- 
efficient definition. 


24317 (STUDSVIK-NS—93-10) Assessment of TRAC-PF1/ 
MOD2 against an inadvertent steam line isolation valve clo- 
sure in the Ringhals 2 power plant. Nilsson, Lars. Studsvik 
Ecosafe, Nykoeping (Sweden). 1993. 64p. Order Number 
DE94630748. Source: OSTI; NTIS; INIS. 

Transients caused by inadvertent closure of a steam line isola- 
tion valve (SLIV) in one of the three loops occurred in the Ringhals 
2 pressurized water reactor in 1986 and 1988. Both transients 
have been simulated with the frozen version of TRAC-PF1/MOD1 
computer code. After release of the MOD2 version it was decided 
to make a recalculation of the second SLIV transient in order to fa- 
cilitate a comparison of the performance and of the results of the 
two versions. Another reason for making new calculations was that 
a too large High Pressure Safety Injection (HPSI) mass flow rate 
was used in the first TRAC simulation. No measured data for the 
HPS! flow were available. It was assumed, however, to be equal to 
the specified, nominal flow rate in the new simulation. Two cases 
were thus simulated with TRAC-PF1/MOD2. In case 1 the same 
input was used as in MOD1-simulation. Case 2 was run with a re- 
duced, nominal HPSI flow. In both cases necessary adaptations of 
the input has to be made to MOD2. The results are compared with 
earlier MOD1-results and with recorded station data of the tran- 
sient. Comparison between results from the MOD1- and the 
MOD2-simulations for case 1 show almost identical results. In case 
2 TRAC-PF1/MOD2 shows very good agreement with measured 
station data. An improved agreement was obtained by the de- 
creased HPSI flow especially for primary system parameters 
compared with the previous MOD1 results. The TRAC results, 
however, still give a somewhat faster cool-down during the initial 
stage of the transient than shown in the station recordings. 


2205 Environmental Aspects 


Refer also to citation(s) 23857, 24062, 24070, 24127, 24535, 
24666, 24721, 27116, 27118, 27132 


24318 (BNWL-302) Pacific Northwest Laboratory monthly 
activities report, July 1966. Fawcett, S.L.; Albaugh, F.W.; Paul, 
R.S. Pacific Northwest Lab., Richland, WA (United States). Aug 
1966. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014392. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Direct AEC sponsored programs report that: a new mathematical 
simulation model to handle reactor effluent dispersion was started, 
final arrangements were concluded for the proposed test of the ef- 
fectiveness of activated carbon for inorganic ion removal at the 
Richland Water Plant, the whole body counter used to measure the 
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burdens of radionuclides in Richland school children is being cali- 
brated for persons of small size and with different weight to height 
ratios; controlled intake of oysters that have accumulated zinc-65 is 
being used as one phase of this calibration. Assistance to Douglas 
United Nuclear is reported for missions 1, 10, 11, 13, and 14. Top- 
ics discussed here include: diffusion bonding of nickel-aluminium, 
PCTR experiments, code development, aluminium jacketed ura- 
nium fuel elements, and radiochemical analysis of radioarsenic in 
effluents. The General Electric N-Reactor department reports 
on:analysis and theoretical interpretation for ice and water, 
radiometallurgical examination on Al canned targets containing ce- 
ramic cores, inspection of irradiated zircaloy-2 clad _ fuel 
rods,resonance absorption cross section calculations, and visual in- 
spection of Inconel steam generator tubes. Isochem reports on: 
dissolution of zircaloy studies, subcritical neutron interaction experi- 
ments, carbon monoxide disproportionation on exposure to bismuth 
oxide, dissolution rates of British alloys in nitric acid, Sr and rare 
earth presence in Purex acid wastes, and recovery of Pu form 
sump wastes. Vitro Engineering reports that consultation services 
were provided on hydrodynamical theory pertaining to design of hy- 
draulic line elbows. The Hanford Occupational Health Foundation 
prepares to interpret batteries of personnel tests. Technical assis- 
tance from the atmospheric sciences section, environmental 
studies section, dosimetry technology section, personnel dosimetry 
section and biology department are given. (GHH) 


24319 (BNWL-CC—492) Comparison of upstream and 
downstream river temperatures, 1964-1965. Corley, J.P. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 8 Apr 1966. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012863. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Heat discharged to the Columbia River in reactor cooling water 
is one of the more important pollutants from Hanford operations. 
The effect of this heat on river temperatures has been studied for 
several years, primarily because of the potential effect on the 
Columbia River fisheries. This document presents a summary of 
recent river temperature experience, with comparison data for a 
better perspective. 


24320 (DUN-5999) Reactor inventory and discharge sum- 
mary FY 1970. Fairweather, E.F. Douglas United Nuclear, Inc., 
Richland, WA (United States). 1 Jul 1969. 380p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94014627. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This report provides a reactor discharge summary for fiscal year 
1970 for Hanford reactors. 


24321 (HAN-84700) Statement for conference on pollution 
of the upper Columbia River. Wildman, R.D. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 2 Apr 1963. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94014623. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report discusses Hanford’s contribution to river water tem- 
peratures and describes the Pasco and Richland Water Treatment 
Plants. 


24322 (HW-14157) Compilation of data on composition of 
bismuth phosphate process metal wastes. Leitz, F.J. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Aug 1949. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94014385. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The available information on the ionic and radiochemical compo- 
sition of current and aged bismuth phosphate process wastes is 
tabulated here for the convenience of those concerned with metal 
recovery. In addition to its application in the design of research and 
development experiments, the compilation may serve to suggest 
specific needs for additional analytical data. For convenience in 
chemical calculation, molar compositions have been calculated for 





the ionic constituents based on the g/1 values usually reported. The 
dates of radiochemical analyses required for decay calculations 
should be available from the Analytical Sections at ORNL and HW. 


24323 (HW-57185) Existing reactor containment program. 
Rogers, G.J.; Meacock, M.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Aug 1958. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010625. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A request was made for preliminary data on those engineering 
and study items to be included in the scope of work covered by 
Project CG-79L, “Confinement of Radioactive Particulate Matter in 
105 Building Exhaust Air’. Time has not been available, of course, 
to accomplish any significant amount of additional engineering 
work. However, an effort was made to assemble all the information 
which is currently at hand regarding these items. The results are 
presented. 


24324 (HW-74699) A feasibility study: The application of 
cooling towers for reduction of Hanford Plant heat load to the 
Columbia River. Peck, G.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 24 Aug 1962. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014388. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Hanford production reactor operation requires the rejection of 
very large heat loads. At the present time the heat load is rejected 
to the Columbia River by the reactor effluent. At low river flows the 
hot effluent can have appreciable effects on river temperatures. 
The purpose of this study is to evaluate the feasibility and costs of 
Cooling Towers as a means of reducing the heat load rejected to 
the Columbia River. After evaluation of published information, avail- 
able data, and Hanford plant conditions, it is concluded that: (1) 
That an induced draft cooling tower, because of its longer cooling 
range,, would be an effective cooling device for reduction of gross 
heat load rejected to the Columbia River. Additional study will be 
required to determine effective use on an area to area basis. (2) 
That a basically wood, counter-flow, induced draft cooling tower 
could be installed for approximately $1600 to $2000 per megawatt 
capacity. This cost is a probable minimum and might be increased 
by the cost of auxiliary features required for radiation control. (3) 
That additional study and developmental testing would be required 
to determine the extent of contamination problems which would 
result from the cooling tower installation. These problems would in- 
clude the degree of contamination buildup both within the cooling 
tower and the surrounding area, the effect on operation and main- 
tenance, and the economics and use of materials other than wood. 
(4) That certain areas of consideration which affect the installation 
of cooling towers at Hanford be studied. These areas (beyond the 
scope of this report) which require study are: cooling economics 
for reactors, total effluent facilities, and impact of atmospheric load- 
ing of contaminated moisture on the Hanford Plant area. 


24325 (HW-76996-A) Interim report |: Production test IP- 
581-A, half-plant high flocculation pH test at B Reactor. Geier, 
R.G. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 31 Oct 1963. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012091. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

A half-plant high flocculation pH test began at B Reactor on 
September 24, 1963. The purpose of the test was to determine 
whether operation of the water plant flocculation basins ad filters at 
a pH higher than 7.0 with subsequent coolant pH adjustment to 6.6 
is beneficial as far as radioactivity in the effluent is concerned. It is 
planned to increase the flocculation basin pH in steps to a maxi- 
mum of 7.6. Although primarily an effluent activity test, fuel 
discharged after a metal cycle at each water plant condition will be 
monitored by visual examination. Thus, it will be possible to deter- 
mine whether the frequency of occurrence of localized corrosion is 
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influenced by the various modes of operation. This report dis- 
cusses the results obtained from a 20 column fuel discharge, 
obtained prior to the start of the test. 


24326 (HW-81379-H) Supplement C to Production Test IP- 
669-AC depleted uranium irradiation: Smaller reactors. Gross, 
P.D. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 22 Oct 1965. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94010635. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

Short communication. DEPLETED URANIUM/irradiation; HAN- 
FORD PRODUCTION REACTORS; IRRADIATION 


24327 (INIS-BR-3364) An assessment of the radiological 
consequences of accidents in research reactors. Ferreira, 
N.L.D. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1992. 181p. (In Portuguese). Order Number 
DE94630492. Source: OSTI; NTIS (US Sales Only); INIS. 

This work analyses the radiological consequences of accidents 
in two types of research reactors: a 5 MWt open pool reactor and 
a 50 MWt PWR reactor. Two siting cases have been considered: 
the reactor located near to a large population center and sited in a 
rural area. The influence of several factors such as source term, 
meteorological conditions and population distribution have been 
considered in the present analysis. (author). 


24328 (INIS-mf-13918, pp. 165-170) Impact of the Temelin 
nuclear power plant on the hydrosphere and other en- 
vironmental components. Hansliik, E—. (Vyzkumny Ustav 
Vodohospodarsky T. G. Masaryka, Prague (Czech Republic)). Min- 
isterstvo Zivotniho Prostredi, Prague (Czech Republic); Rendel 
Science and Environment (Londor/Prague), Prague (Czech Repub- 
lic); Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Elektrotechnicka; Czech Technical Univ., Prague (Czech 
Republic). Faculty of Civil Engineering; Czech Association of Civil 
Engineers, Prague (Czech Republic). Concrete Society; Water Re- 
sources Development and Construction, Prague (Czech Republic); 
Vodni Stavby Praha - Water Works and Engineering Construction, 
Prague30 Apr 1993. (in Czech). (CONF-9309391-: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). In Proceed- 
ings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 3: Waste man- 
agement and environmental problems in construction industry. 
240p. Order Number DE94629084. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In 1989-1992, work on the state task Research into the impact 
of the Temelin Nuclear Power Plant on the Hydrosphere and other 
Components of the Environment’ was under way in the T.G. 
Masaryk Water Research Institute, Prague, in collaboration with 
other institutions. A summary is presented of the basic findings 
about the occurrence of radioactive and non-radioactive sub- 
stances in the hydrosphere and its hydrobiological characteristics 
and thermal conditions, this in the wider environs of the Temelin 
nuclear power plant. Results are also given of aerial surveys of the 
reference level of soil contamination due to natural and artificial 
radionuclides. Using design data on the discharged substances un- 
der operational of emergency situations, the impact of the Temelin 
nuclear power plant with an output of 2000 MW on the quality of 
water and soil was estimated. (author) 10 refs. 


24329 (NRPA-1994:2) Radioactive fallout in Norway from 
the Chernobyl accident: Studies on the behaviour of radioce- 
sium in the environment and the possible health impacts. 
Strand, P. Statens Straalevern, Oesteraas (Norway). Jan 1994. 
241p. Order Number DE94630480. Source: OSTI; NTIS; INIS. 
The Chernobyl accident had considerable consequences for Nor- 
way. Except for the areas in the former USSR, around Chernobyl 
some areas in Norway received fallout which gave the highest con- 
tamination levels. The natural and semi natural ecosystems will 
produce food products with high activity levels of radiocesium for 
several decennium. Cost-effective countermeasures were imple- 
mented, and they reduced the doses considerable, especially for 
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critical groups. Doses received over the next 50 years will probably 
cause cancer in 500 persons. 63 refs., 5 figs., 6 tabs. 


24330 (NUREG/CR-2907-Vol.12) Radioactive materials re- 
leased from nuclear power plants: Annual report 1991, Volume 
12. Tichler, J. (Brookhaven National Lab., Upton, NY (United 
States)); Doty, K.; Congemi, J. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Information Resources 
Management; Brookhaven National Lab., Upton, NY (United 
States). May 1994. 357p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (BNL-NUREG-—51581-Vol.12). Source: OSTI; 
NTIS; INIS; GPO. 

Releases of radioactive materials in airborne and liquid effluents 
from commercial light water reactors during 1991 have been com- 
piled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report 
supplements earlier annual reports issued by the former Atomic 
Energy Commission and the Nuclear Regulatory Commission. The 
1991 release data are summarized in tabular form. Data Covering 
specific radionuclides are summarized. 


24331 (RL-REA-2008) Production test IP-740 phosphate 
capture subsequent to filtering: Final report. Frymier, J.W.; Pit- 
man, R.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 5 May 1965. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014605. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Alum is used as the coagulating agent in the water treatment 
process at Hanford. The bicarbonates present in Columbia River 
water react with the alum to form a loosely knit aluminum hydrox- 
ide molecule. Finely divided particulate matter and large organic 
molecules present in raw water are adsorbed by the floe particles. 
Partial is accomplished by settling in the basins; however, gravity 
filter beds remove the greater part of the suspension load. A poly- 
acrylamide is added to the filter inlet stream to form a binding net 
around the floe particle. The floe particle is now more resistant to 
shearing and a greater amount of small particles are retained in 
the filter bed. The objective of this test was to re-capture parent 
isotopes of phosphorous and arsenic that had passed through the 
fitters by secondary alum coagulation. The size and density of the 
floe particle would be increased by employing bentonite for the nu- 
cleus. The larger particles should now pass through the reactor 
with minimum residence time for activation. A polyacrylamide 
would again be used to net or toughen the floe particle. 
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Refer also to citation(s) 23506, 23511, 23512, 23513, 23516, 
23519, 23520, 23521, 23524, 23529, 23530, 23540, 23542, 23543, 
23544, 23564, 23790, 23791, 23915, 24064, 24124, 24125, 24230, 
24231, 24232, 24234, 24235, 24242, 24243, 24244, 24245, 24246, 
24247, 24248, 24249, 24250, 24251, 24252, 24253, 24254, 24255, 
24305, 24318, 24319, 24320, 24321, 24322, 24323, 24324, 24325, 
24327, 24331, 24634, 24636, 24639, 24640, 24642, 24647, 24658, 
24659, 24660, 24661, 24662, 24663, 24664, 24665, 24666, 24667, 
24668, 24669, 24720, 24722 


24332 (ANSTO/E-711) The science and engineering of HI- 
FAR safety. Connolly, J.W. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights, NSW (Australia)); Clancy, 
B.E.; Beathie, D.R.H.; Robinson, G.S.; Godfrey, R.M.; Harrington, 
B.V. Australian Nuclear Science and Technology Organisation, Lu- 
cas Heights, NSW (Australia). Dec 1993. 156p. Order Number 
DE94630829. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the HIFAR Safety Document was first issued, major 
improvements have occurred in the quality of data and in the meth- 
ods of calculation which are available for deterministic analysis of 
the behaviour of the reactor in normal or in accident conditions. 
Many such analyses have been carried out but the results have 
been reported in a wide range of internal memoranda and in exter- 
nal reports. In this report the most significant of the improved 
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methods are described and the results of some of those analyses 
are reviewed. Principal areas covered are reactor physics of the 
core and reflector, the dynamics of the control systems, thermal 
hydraulic aspects important to safety margins, and the emergency 
core cooling system. Abnormal events discussed are inadvertent 
reactivity insertion sequences and the loss of coolant accident. 
Where possible, consistent sets of data are provided for use in fu- 
ture analyses. 35 refs., 23 tabs., 28 figs. 


24333 (BNCC-98) Low-temperature hydriding of Zircaloy- 
2. Winegardner, W.K.; Richman, R.B. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
1 Jun 1965. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012861. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Short communication. ZIRCALOY 2/hydridation; HANFORD 
PRODUCTION REACTORS; HYDRIDATION; CORROSION; 
WEAR; ALUMINIUM; MECHANICAL VIBRATIONS; MATERIALS 
TESTING 


24334 (BNWC-—8-4A) Reactor and Materials Technology 
monthly report, April 1965. Albaugh, F.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
14 May 1965. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94012856. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report details activities of the Reactor and Materials Tech- 
nology Department during the month of April 1965. 


24335 (BNWC-8-5-Del.) Battelle-Northwest monthly activi- 
ties report, May 1965. Pacific Northwest Lab., Richland, WA 
(United States). 15 Jun 1965. 1938p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94014840. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details Battelle Pacific Northwest Laborato- 
ries activities for the month of May 1965. 


24336 (BNWC-—8-6-A) Reactor and materials technology 
monthly report, June 1965. Albaugh, F.W. Pacific Northwest Lab., 
Richland, WA (United States). 15 Jul 1965. 69p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014622. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This monthly report details reactor and materials technology ac- 
tivities during the month of June 1965. 


24337 (BNWL-467) Pacific Northwest Laboratory monthly 
activities report, May 1967. Fawcett, S.L. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1967. 92p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94014382. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This report details Pacific Northwest Laboratory activities for the 
month of May 1967. 


24338 (BNWL-CC—190) K area hot test hole temperatures. 
Cox, J.H. Battelle-Northwest, Richland, WA (United States). Pacific 
Northwest Lab. 4 Aug 1965. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94012864. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report details a K area test with the following objectives: 
find the temperature range within a graphite sample carrier; find 
the temperature range with a solid graphite bar; find the tempera- 
ture range with a test hole; determine the temperature difference 
between the old and new graphite sample boats; compare the tem- 
perature of a sample load and a solid bar in the same location; 
and find the temperature range in which the graphite samples are 
irradiated in all test holes. Results and conclusions are presented. 


24339 (DOE/ER/10772-1) NCSU Reactor Sharing Program: 
Final technical report, [September 1, 1980—-August 29, 1992]. 





Perez, P.B. North Carolina State Univ., Raleigh, NC (United 
States). Dept. of Nuclear Engineering. 10 Nov 1993. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-80ER10772. Order Number DE94014601. Source: OST]; 
NTIS; INIS; GPO Dep. 

The Nuclear Reactor Program at North Carolina State University 
provides the PULSTAR Research Reactor and associated facilities 
to eligible institutions with support, in part, from the Department of 
Energy Reactor Sharing Program. Participation in the NCSU Reac- 
tor Sharing Program continues to increase steadily with visitors 
ranging from advance high school physics and chemistry students 
to Ph.D. level research from neighboring universities. 


24340 (DPE-971-Vol.2-Del.Ver.} Savannah River Plant - 
Project 8980 engineering and design history: Volume Ill. Du 
Pont de Nemours (E.|.) and Co., Wilmington, DE (United States). 
Engineering Dept. Jan 1957. 570p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-744). Order Number DE94014075. Source: OSTI; NTIS; 
GPO Dep. 

This volume provides an engineering and design history of the 
100 area of the Savannah River Plant. This site consisted of five 
separate production reactor sites, 100-R, P, L, K, and C. The 
document summarizes work on design of the reactors, support fa- 
cilities, buildings, siting, etc. for these areas. 


24341 (DPE-975-Del.) Savannah River Plant, Project 8980: 
Engineering and design history of power and electrical facili- 
ties: Volume 6. Du Pont de Nemours (E.|.) and Co., Wilmington, 
DE (United States). Engineering Dept. Jan 1957. 649p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACOS9- 
76SR00001. (SR/H-743). Order Number DE94014074. Source: 
OSTI; NTIS; GPO Dep. 

This section of the Engineering-and Design History presents a 
comprehensive account of the planning and extensive evaluation of 
the problems involved in reaching basic decisions for the design 
and installation of power facilities at the Savannah River Plant. The 
problems were complicated by the urgency of Pro. viding early 
start-up of facilities at a time when critical material shortages were 
acute, combined with basic requirements for reliable operation and 
unusual degrees of flexibility to meet a variety of production de- 
mands. Part | describes in detail the steam and water facilities, 
alternative schemes, and other considerations which were evalu- 
ated as a prelude to the final design of equipment and facilities. 
Included are discussions relating to steam boiler installations, elec- 
tric power generation, diesel engine plants, mater supply for 
cooling, process and domestic use, and the numerous water 
treatment procedures employed for specific application. A compre- 
hensive description of the development and design of electric 
power facilities is presented in Part Il of this volume. 


24342 (DPE-2410-Del.Ver.) Savannah River Plant engineer- 
ing, design, and construction history of “S” projects and other 
work, January 1961—December 1964: Volume 2. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). Engineer- 
ing Dept. Mar 1970. 659p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. (SR/H-741). Or- 
der Number DE94014072. Source: OSTI; NTIS; GPO Dep. 

The work described in this volume of “S” Projects History is an 
extension of the type of work described in Volume |. E.l. du Pont 
de flemours & Company had entered into Contract AT (07-2)-I with 
the United States Atomic Energy Commission to develop, design, 
construct, install, and operate facilities to produce heavy water, fis- 
sionable materials, and related products. Under this contract,, Du 
Pont constructed and operated the Savannah River Plant. The 
engineering, design, and construction for most of the larger “S” pro- 
jects was performed by the Engineering DeDartment. For some of 
the large and many of the smaller projects the Engineering Depart- 
ment was responsible only for the construction because the Atomic 
Energy Division (AED) of the Explosives Department handled the 
other phases. The Engineering Department Costruction Division 
also performed the physical work for many of the plant work or- 
ders. This volume includes a general description of the Du Pont 
Engineering Department activities pertaining to the engineering, de- 
sign, and construction of the “S” projects at the Savannah River 
Plant; brief summaries of the projects and principal work requests; 
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and supplementary informaticn on a few subjects in Volume | for 
which final data was not available at the closing date. Projects and 
other plant engineering work which were handled entirely by the 
Explosives Department — AED are not included in this history. 


24343 (DPES—1403-Vol.3-Del.Ver.) Savannah River Plant 
construction [100 Area History]: Volume 3. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Jan 1957. 
300p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H—-737). Order Number 
DE94013517. Source: OSTI; NTIS; GPO Dep. 

This report discusses five Reactor (100) Areas constructed at 
SRP. They were designated as 100-C, K, L, P and R. A minimum 
distance of two miles separated any two of the areas which were 
laid out in the form of a semi-circle, Each area contained approxi- 
mately 40 permanent buildings and facilities for a total of 200 
buildings for all of the 100 Areas. Construction was started on the 
R Area first and this was the first area to be completed and ac- 
cepted by Operations. Construction of the other areas was started 
and completed in the following sequence: P, L, K and C. The dif- 
ference in the design and construction of the various facilities in 
these areas is noted under the individual building discussion on the 
following pages of this section of the Construction History and also 
in the du Pont Engineering and Design History. In the series of 
manufacturing operations the separation of fissionable materials 
produced in the 100 Areas is accomplished by chemical and physi- 
cal means in the 200 Areas These are the 200-F and 200-H Areas 
which have duplicate facilities in the process phase. However, a 
central laboratory, area shops, laundry, metallurgical and storage 
magazine buildings were constructed in the 200-F Area only and 
serve both areas. These activities are also presented in this report. 


24344 (DPW-55-258) Meeting in Washington, DC to dis- 
cuss the engineering test reactor, May 2, 1955. Menegus, R.L. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 16 May 1955. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-720). Order Number DE94010581. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Mr. Webster first discussed the design features of the old pro- 
posed reactor as given in IDO 16197. Essentially the lattice is in 
the shape of a cross, with an empty hole 6 in. by 6 in. at the cen- 
ter and four other such holes in the corners between the legs of 
the cross. The basic fuel element in on the MTR type, and no 
development is needed to get this type of reactor designed and op- 
erating. The operating power level is to be (or was to be) 75 MW. 
Mr. Webster then discussed the design features of the new pro- 
posed reactor, which is to provide more space for irradiations than 
the old reactor. No report has been published thus far on this part 
of the work. It is hoped that the report can be declassified. The 
active core of this new proposed reactor is 30 in. square. In the ac- 
tive core are 66 MTR-type fuel elements 3 ft long, seven control 
rods of the same over-all geometry, one 9 in. by 9 in. hole, one 6 
in. by 9 in. hole, and three 6 in. by 6 in. holes. In addition, there 
were said to be several other holes in the reflector, and the exact 
number and size of these holes awaited specification after the 
needs of the users had been more solidified. It was felt that some 
consideration should be given to the possible use of heavy water 
as a reflector, for it is certain that the flux would perform better in 
such a medium of low poison strength. The operating power of this 
new reactor is about 125 MW. A charge of 12 Kg of uranium-235 
would be needed, and each fuel element would then have 160 to 
180 g. of U-235. The average thermal flux would be the same as 
that in the old reactor, and so would the other fluxes. 


24345 (DPW-55-261) Process development review. Evans, 
L.C. Du Pont de Nemours (E.|.) and Co., Wilmington, DE (United 
States). Explosives Dept. 17 May 1955. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-726). Order Number DE94012122. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This report discusses process development programs to be re- 
viewed at the Savannah River Laboratory. The review will include 
reactor and metallurgical process development programs and 
chemical processing development programs. 
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24346 (DPW-58-124-Del.Ver.) Increase in reactor power 
ratings through increased H2O and D2O flow rates. Holmes, 
R.C. Du Pont de Nemours (E./.) and Co., Wilmington, DE (United 
States). Explosives Dept. 12 Feb 1958. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
(SR/H-732). Order Number DE94012621. Source: OSTI; NTIS; 
GPO Dep. 

As a part of the Productivity Increase Program, consideration 
should be given to further gains in 100 Area production levels which 
can be achieved by further increases in both light and heavy water 
flow rates. This memorandum presents a summary of the power 
level gains which should be achieved from the flow increases un- 
der consideration, a discussion of the costs and production losses 
which might apply, and a brief listing of some other considerations 
which might influence any decision to increase flow rates further. 


24347 (DUH-784) Al-Si canning process development, 
April 13-19, 1944. Yancey, R.W. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. [1944]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014614. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL ELEMENTS/canning; CANNING/process 
control; CANNING; FUEL CANS; FURNACES; TESTING; MODIFI- 
CATIONS; ALUMINIUM; SILICON 


24348 (DUH-843) Operating standards: Study of start up, 
physics measurements. Marshall, J. Du Pont de Nemours (E./.) 
and Co., Wilmington, DE (United States). Explosives Dept. 13 Apr 
1944. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94014615. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

As a starting point for planning the physics measurements to be 
made during the start up of the pile, this memorandum describes a 
procedure for each of three cases, a large poisoned pile, running 
at power with a small unpoisoned pile but marking physics mea- 
surements with the large pile before going to power, and a similar 
case except that the physics measurements on the large pile are 
done after running with power on the small pile This memorandum 
should by no means be taken as a final proposal. It has resulted in 
uncovering shortcomings in instrumentation which have been cov- 
ered in other memoranda. Estimates of the time required for the 
physics measurements are given. These will furnish you with a ba- 
sis for discussion with the Operating Supervision to estimate the 
total time required for each step. 


24349 (HW-7-286) Building 313 operations. Venable, |.B. 
General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 7 Jul 1944. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94015221. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

On June 3 the writer was detailed to the 300 Area to study oper- 
ations in Bldg, 313. Seven days were spent with C shift in the 
caning and dipping area. In this period, a system of coordinating 
press cycles was developed to utilize machine time most effec- 
tively. Subsequently, a brief amount of time was spent working in a 
design of the can cleaning area so as to incorporate the aluminum 
can etching operation and facilitate the handling and flow of materi- 
als. The next stage of perhaps a week was devoted to a study of 
inspection and testing methods. The final period of one week was 
utilized mainly to develop a method of storing finished material so 
as to provide the maximum amount of piece-classification flexibility 
without incurring enormous burdens in the movement of material to 
later stages of the operation. 


24350 (HW-7-2984) Monthly, 100 Area technical activities 
report, Physics, 10-25-45-May 1947. Jordan, W.E.; Wende, 
C.W.J.; Gaxt, P.F. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 29 Nov 1945. 164p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE94012801. Source: 
OSTI; NTIS; GPO Dep. 
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Declassified. 

Two events of broad significance occurred in the 100B Area dur- 
ing this report period. These are the discovery of pimpled slugs in 
high concentration tubes discharged on 10-30-45 and the discovery 
of leaking VSR thimbles on 11-15-45. Although more extensive re- 
ports of these occurrences will be made elsewhere, these events 
have aspects of significance to physics and basic data will be 
given in this report for record purposes. 


24351 (HW-7-3024) Polonium production neutron flux in 
bismuth columns. Wende, C.W.J. Du Pont de Nemours (E.I.) and 
Co., Richland, WA (United States). 3 Dec 1945. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94014371. Source: OSTI; NTIS; 
GPO Dep. 

On the basis of polonium assays by the customer, an improved 
equation for the prediction of the polonium content of a bismuth 
tube has been developed. 


24352 (HW-—7-3070) 300 Area: December 11 through De- 
cember 17. Battelle-Northwest, Richland, WA (United States). 
Pacific Northwest Lab. 21 Dec 1945. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94014386. Source: OSTI; NTIS; GPO Dep. 

This report discusses the operation of the Hanford Reservation’s 
300 Area for December 11 through December 17, 1945. They dis- 
cuss: extrusion, canning, slug testing, a magnesium chioride flux, 
and the composition changes of a aluminium-silicon dip bath. 


24353 (HW-7-4110) 100 Areas: (For technical progress let- 
ter No. 98), May 14—May 20. Jordan, W.E. Hanford Works, 
Richland, WA (United States). 24 May 1946. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012967. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This technical progress report details 100 Area activities for the 
time period of May 14 through May 20, 1946. 


24354 (HW-7-4147) 100 Areas: (For technical progress let- 
ter No. 99), May 21-May 27. Jordan, W.E. Hanford Works, 
Richland, WA (United States). 31 May 1946. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94012968. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This report details 100 Area reactor operation for the time period 
of May 21 through May 27, 1946. 


24355 (HW-7-4433) 100 Areas: (For Technical Progress 
Letter No. 107), July 16-22. Jordan, W.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
26 Jul 1946. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012965. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This technical progress report details 100 Area activities for the 
time period of July 16 through July 22, 1946. 


24356 (HW-7-4590) 100 Areas: (For technical progress let- 
ter No. 110), August 6—August 12. Jordan, W.E. Hanford Works, 
Richland, WA (United States). 16 Aug 1946. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012963. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

This report details 100 Area reactor operation for the time period 
of August 6 through August 12, 1946. 


24357 (HW-7-4610) 100 Areas: (For technical progress let- 
ter No. 111), August 13—August 19. Jordan, W.E. Hanford Works, 
Richland, WA (United States). 23 Aug 1946. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012962. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 





This technical progress report details 100 Area activities for the 
time period of August 13 through August 19, 1946. 


24358 (HW-7-5493) Graphite expansion committee meet- 
ing of December 6, 1946. Woods, W.K. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
12 Dec 1946. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94014395. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The twelfth meeting of the Graphite Expansion Committee was 
held on December 6, 1946. A summary of the meeting is as fol- 
lows. Recent laboratory studies suggest that the rate of graphite 
expansion decreases with exposure when the samples are ex- 
posed in an air atmosphere at ambient pile temperature, through 
the relative effects of atmosphere and temperature are not known. 
These observations are in qualitative agreement with the de- 
creased rate of vertical expansion of the piles. The neoprene seal 
strips at the top of the near and far sides of the F Pile were re- 
moved during November. The cork seal in back of the Third Safety 
Tanks at the F Pile was also removed. Current estimates predict 
the general rupture of Van Stone flanges after 300,000-350,000 
MD of pile operation if the rate of expansion is uniform. The work- 
ing model of the split gun-barrel has been completed but is being 
modified to provide a key to prevent the gun-barrel flange from ro- 
tating. The proposal to replace a few tubes in operating piles, as 
discussed last month, has been modified in favor of more exten- 
sive work at the B Pile before moving to the D or F Piles. 


24359 (HW-7-5681) Interim report No. 6 production test 
No. 106-52-P, graphite expansion: Gun barrel clearance. Lewis, 
W.R.; Rohrbacher, R.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 21 Jan 1947. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014377. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The face to face expansion of the graphite packing of the pile re- 
duces the gun barrel sum-clearance and if continued will strain the 
aluminum tubes with ultimate rupture of the Van Stone joints. The 
graphite expansion may be determined while an aluminum process 
tube is out of the unit. The distance from the graphite at the inner 
end of one gun barrel to the corresponding point at the opposite 
face is measured and compared to a similar measurement that 
was made during construction of the pile. The replacement of the 
two scored aluminum tubes at F Pile provided an opportunity to 
make these measurements. A corresponding measurements made 
during construction indicates an expansion of 28/32in. at Tube 
2174-F and 23/32in. at 2284-F on November 5, 1946, after a total 
pile exposure of 132,896 MWD. Measurements of gun barrel sum- 
clearance and aluminum tube length before replacement indicated 
a graphite expansion of 25/32in. at Tube 2174-F and 24/32in. at 
2284-F, which is in reasonable agreement with the above graphite 
measurements. 


24360 (HW-7-5691) Graphite expansion committee meet- 
ing of January 10, 1947. Woods, W.K. Hanford Works, Richland, 
WA (United States). 23 Jan 1947. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012972. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The thirteenth meeting of the Graphite Expansion Committee 
was held on January 10, 1947. A summary of meeting topics fol- 
low. The horizontal bowing of Tube 4494-D in the top corner of the 
pile is considerably greater than the bowing which can be attributed 
to graphite expansion at this elevation in the pile, indicating that the 
top layers of graphite are being dragged outward by expansion of 
the underlying layers. Such a phenomenon could shear the vertical 
thimbles at a point just below the thermal blocks. Equipment is to 
be developed for measuring any eccentricity between the rod guide 
and a section of the thimble located just below the end of the 
guide. Jacking tests using forces up to 4000 Ibs. on gun-barrels 
which show binding have demonstrated that binding is still present 
at these high forces. It was recommended that no further jacking 
tests be performed on gun-barrels which are known to exhibit bind- 
ing. Rupture tests on Tube 4082-B caused failure of the rear Van 
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Stone joint after the tube had been stretched = inch. The amount 
of tube stretch before failure of the flames will probably be affected 
primarily by corrosion of the flange and, for the same reason, fail- 
ure of the rear flange is expected in preference to the front flange. 


24361 (HW-7-5801) 100 Areas technical activities report - 
physics, January 1947. Montgomery, E.B. Battelle-Northwest, 
Richland, WA (United States). Pacific Northwest Lab. 12 Feb 1947. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014381. Source: 
OSTI; NTIS; GPO Dep. 

Four routine shutdowns were experienced during the month. A 
measurable amount of the excess reactivity held in the control rods 
at the first of the month has been lost in the decrease in the aver- 
age accumulated exposure of ali the metal in the pile. The vertical 
safety rod guides have been measured for vertical alignment by 
the Maintenance Dept. A definite pattern has been found in the 
misalignment of the guides. The horizontal rod thimbles were bor- 
rowed on January 2, 1947 to see if any leaks were present. No 
leaks were observed but No. 2 Rod and No. 8 Rod had heavy 
gouge marks along the longitudinal axes. Several thimbles con- 
tained white corrosion. During the month two new bismuth tubes 
were established, 2871-D and 2877-D. This now gives the desired 
pattern of ten bismuth tubes. 


24362 (HW-7-5831) Graphite expansion committee meet- 
ing of January 7, 1947. Woods, W.K. Hanford Works, Richland, 
WA (United States). 19 Feb 1947. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012973. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The fourteenth meeting of the Graphite Expansion Committee 
was held on February 7, 1947. Laboratory studies indicate that ei- 
ther the graphite thermocouples are reading low or that annealing 
effects at elevated temperatures within the pile are much greater 
than those encountered In the laboratory. Current difficulties with 
operation of some of the horizontal and vertical control rods seem 
to be attributable to graphite expansion, though no complete un- 
derstanding of the phenomena has been obtained and one is 
unable to predict the time required for similar difficulties to develop 
in other rods. Changes in clearance between process tubes and 
pile graphite in the D Pile have been erratic in nature but have 
averaged much less than had been anticipated. The negligible de- 
crease in clearance for central tubes indicates that the expanding 
cross-wise graphite layers are slipping with respect to the graphite 
layers which contain process tubes. 


24363 (HW-7-6032) 100 Areas technical activities report: 
Physics, March 1947. Gast, P.F. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 4 Apr 
1947. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94014387. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

U.M. Staebier reports from the pile areas. Foil tests were con- 
ducted at the B pile. A power coefficient test was performed at the 
D pile; special request materials and reactivity balance are also re- 
ported. The new No. 2 horizontal rod of the F pile has been slightly 
resized. Graphite temperature readings, thermal conductivity calcu- 
lations, special request materials, and reactivity balance are also 
reported. General physics are considered. Production tests 105-85- 
P and 106-1-P are reported. Egg testing at the 305 test pile is 
discussed. (GHH) 


24364 (HW-—7-6080) Hanford Engineer Works technical 
progress letter No. 145, April 6—April 12. Wende, C.W.J. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 17 Apr 1947. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94013687. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details technical activities in pile technology 
at the Hanford Engineer Works for the time period of April 6 
through April 12, 1947. 
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24365 (HW-7-6125) Interim report on production test No. 
105-97-1: Determination of reactivity coefficients and Rod Cali- 
brations of F Pile. Staebler, U.M. Hanford Works, Richland, WA 
(United States). 14 Apr 1947. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94013514. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report describes a test performed on April 2, 1947 to deter- 
mine the reactivity power coefficients and the graphite relaxation 
period of the F Pile in accordance with the procedure described by 
this Production Test. 


24366 (HW-7-6257) 100 Areas technical activities report: 
Physics, April 1947. Gast, P.F. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 May 
1947. 10p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC0O6-76RL01830. Order Number 
DE94013688. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details Physics Department 100 Area techni- 
cal activities for the month of April 1947. 


24367 (HW-7-6271) Temperature moments vs poison mo- 
ments. Staebler, U.M. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 19 May 1947. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014380. Source: 
OSTI; NTIS; GPO Dep 

Declassified. 

The excess reactivity available in an operating pile is absorbed 
in poison columns and horizontal rods. The temperature distribution 
of the pile is determined by the relative strengths and locations of 
the poison columns and the configuration of control rods used. A 
method for adjusting poison columns and rods to improve upon the 
pile’s temperature distribution is given in Document #7-2654, “Pro- 
cedure for Improving Temperature Distribution via Rods and 
Columns,” Wheeler and Menegus to Jordan, September 9, 1945. A 
relationship between poison moment (inhour lattice units) and tem- 
perature moments (per coat) was theoretically derived in the above 
document and has since been measured on several occasions on 
the basis of operating experience. A survey of recent operating 
data for the F Pile has been made by H. A. Gauper, Jr. with the in- 
tent of improving the method for obtaining the temperature and 
poison moments and relating changes in the two. This study was 
concerned with only the horizontal and vertical dipole moments. 


The results of Mr. Gauper's investigation are summarized in this 
memorandum 


24368 (HW-7-6381) 100 Areas technical activities report: 
Engineering, May 1947. Woods, W.K. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 10 
Jun 1947. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94013686. Source: OSTI; NTIS; GPO Dep. 

Declassified. 


This monthly report details Engineering Department technical ac- 
tivities for the month of May 1947. 


24369 (HW-7-6432) Reactivity of new piles. Wende, C.W.J. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 18 Jun 1947. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94014378. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This memorandum lists the effect upon reactivity which would re- 
sult from certain changes of material or design which might be 
considered for the new piles. Some of the information, published 
previously, is report here for convenience. 


24370 


(HW-7-6433) Poison patterns for counteracting rod 
failures. Larrick, C.V.; Fullmer, C.G. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Jun 1947. 9p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. 
DE94014376. Source: OSTI; NTIS; GPO Dep. 
Declassified. 


Order Number 
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This report contains the calculation of the number and spacing of 
poison columns required to hold a 105 pile in the following cases: 
(1) complete failure of horizontal rods, (2) complete failure of all 
rods. Using 10% Cd 90% Pb poison columns of 1.44 inch diameter, 
it is found that 17 poison columns are required to hold the pile in 
case of complete failure of horizontal rods, and 65 poison columns 
are required to hold the pile in case of complete failure of all rods. 


24371 (HW-14220) 100 Areas technical activities report: 
Physics, July 1949. Staebler, U.M. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 22 Aug 
1949. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94014379. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The pile physics group reports on reactivity power coefficients 
from the production test No. 105-248-P, the water leak in B pile, 
graphite properties, xenon equations from the B pile shutdown of 
March 1946, and reactivity balance. The experimental physics 
group headed by J.M. West reports on graphite testing, the P-11 
project, and shielding. The experimental physics group headed by 
E.B. Montgomery reports on diffusion length measurements in the 
DR and H piles. (GHH) 


24372 (HW-14502) 100 Areas technical progress report: 
Physics, August 1949. Gast, P.F. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 19 Sep 
1949. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94014384. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details 100 Area technical activities of the 
Physics Group for the month of August 1949. 


24373 (HW-18041) 100 Areas technical activities report: 
Physics, May 1950. Gast, P.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 8 Jun 1950. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014383. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details the 100 Area technical activities of 
the Physics Group for the month of May 1950. 


24374 (HW-29027) Conversion efficiency and U2 deple- 
tion in H-10. Peterson, R.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 11 Aug 1953. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94013504. Source: 
OSTI; NTIS; GPO Dep. 

Preliminary observations on tritium production fro extracted Z 
slugs in the H-10 load indicated yields which were lower than 
those calculated by approximately twenty percent. The calculated 
conversion efficiency for loading is 0.835. Results of a measure- 
ment of the conversion efficiency for three separate tubes are 
reported and found to be lower than 0.835 by approximately twenty 
percent, or very nearly the same as the discrepancy in tritium pro- 
duction. The values measured are 0.67, 0.61, and 0.60 for the 
three tubes respectively. Details of 25 burnup calculations are also 
presented with a measured depletion factor of 0.584 grams of 25 
destroyed. Reasons for the large discrepancy in conversion 
efficiency are not known at the present time. However, some possi- 
bilities are discussed. 


24375 (HW-56323-RD) Slug temperature after H2O stop- 
page. Jones, S.S.; Ekern, W.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 10 Jun 1958. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010911. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

On the basis of numerous rough calculations it has generally 
been assumed that if the water flow to a tube were to stops while 
pile operation continued. The tube central temperature would 
increase in a matter of seconds to dangerously high values. In sev- 
eral seconds the water around the central slugs would flash to 





steam, shortly thereafter the aluminum cans would melt and this 
would give good contact between the slug and the tube which 
would quickly melt. The bare uranium would react with the steam 
and possibly the pile gas atmosphere. Radioactive Xenon and fis- 
sion products would be spread through the gas system, and the 
molten aluminum and uranium would fill up all of the cracks in the 
graphite and the tube would be impossible to discharge by all nor- 
mal methods after the pile is shut down. If the pile were operated 
with this tube blocked off there would still be the problem of ex- 
ceedingly high graphite temperatures around it, and the spread of 
contamination in the gas system. Because these problems are 
expected with an undetected water failure in a pile, where the op- 
eration is maintained, a program is underway to ensure proper and 
sufficient tube instrumentation to scram the pile before boiling 
Starts in a tube. A recent report of the Design Section concluded 
that the uranium would not melt until 10 minutes after loss of water 
rather than the one minute previously expected. In this Design re- 
port a derivation is presented giving the increase in graphite bore 
temperature above the lattice boundary temperature during the un- 
steady state period of graphite temperature increase. 


24376 (HW-56353-RD) Preliminary write-up on wafer con- 
cept. Evans, E.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 26 Mar 1956. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010869. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objectives of this research effort concerned with laminated 
fuel elements are: (1) elimination or at least a substantial lowering 
of the rupture rate at present power levels and exposures; (2) pile 
operation at substantially higher power levels; and (3) long expo- 
sures, 3000 MWD/AT or greater and, therefore, a high degree of 
burnup. 


24377 (HW-56355-R) Wafer report. Evans, E.A. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 2 Mar 1956. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010870. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Reactivity measurements have been made in the Hanford Test 
Pile, comparing the one-piece |&E slug and the wafer |&E slug with 
the standard solid slug (1.336 inch uranium diameter). The results 
of these measurements, made by the Experimental Physics Unit of 
Pile Engineering, are summarized in this report. 


24378 (HW-56552) Evaluation of benefits derivable from 
the installation of remotely controlled tools in the reactor dis- 
charge area. Frantz, C.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 30 Jun 1958. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010942. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
remote handling equipment; REMOTE HANDLING EQUIPMENT/ 
evaluation; FUEL ELEMENTS; EVALUATION; RADIATION DOSES 


24379 (HW-56621) Experimental results of tests simulat- 
ing plugging of a K tube with | & E slugs. Fitzsimmons, D.E.; 
Hesson, G.M. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 7 Jul 1958. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010591. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

The purpose of this report is to present results of an experimen- 
tal program directed toward determining the degree of protection 
offered by the Panellit protection system to flow losses to a single 
process tube containing | & E fuel elements in K reactor. 


24380 (HW-57097) Specifications for prototype in-core 
flux monitor. Dunbar, A.G. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 7 Aug 1958. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-76RL01830. Order Number DE94012042. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A direct means of monitoring and indicating the neutron flux in a 
reactor core is required to maintain neutron-flux equilibrium and to 
eliminate hot spots, flux peaking and flux oscillations. This report 
presents operating specification for an in-core flux monitor. The 
specifications are based upon the recognized requirements and op- 
erating characteristics for Hanford reactors and are presents as the 
criteria for development, application, and evaluation of prototype in- 
core flux monitor systems. 


24381 (HW-57187) PT-IP-197-A, Fuel jacket corrosion test- 
ing in the 1706-KE in-reactor facility. Miller, N.R. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Aug 1958. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010626. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The Objectives of this test are to: (1) Investigate variables which 
may be responsible for the severe pitting of X-8001 Alloy jackets, 
and (2) Extend the testing of reduced pH coolant. 


24382 (HW-57287) Coolant water transient in K Reactor 
following line rupture. Roberson, J.A.; Jones, S.S. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 27 Aug 1958. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94010623. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This investigation is the second study of short period flow decay 
in the Hanford reactors. The first study was made on the D- 
Reactor. As in the analysis for D-Reactor quantitative analyses 
were made for ruptures that might result from sabotage. A visual 
inspection of the entire process water piping system was also 
made to check for any glaring deficiencies with respect to earth- 
quake resistance. A brief discussion of the earthquake resistance 
of the system is also included in this report. 


24383 (HW-57753) NPR graphite and fuel temperatures. 
Carson, A.B. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 13 Oct 1958. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012696. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS; 
GRAPHITE/temperature dependence; GRAPHITE; LIMITING VAL- 
UES; FUEL ELEMENTS; REACTOR CHANNELS; HEAT 
TRANSFER; DESIGN 


24384 (HW-57782) Evaluation of fuel elements having 
sealed anodized coatings: Final report, PT-105-621-A-67 MT. 
Dillon, R.L. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 15 Oct 1958. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012003. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Prior to the installation of improved charging machines and 
charging techniques serious gouging of the soft aluminum fuel ele- 
ment jackets was not infrequent. A certain amount of mechanical 
abrasion also occurs as the element is pushed over the tube ribs 
in the course of the loading operation. To eliminate or at least mini- 
mize mechanical damage there has been some experimentation 
with hard anodic coatings applied to the aluminum fuel element 
jackets. This report is an evaluation of thinner anodic coatings 
which should develop lower mechanical stresses within the oxide 
and should be less subject to cracking. 


24385 (HW-57851) Supplement A to production test 
IP-123-A, irradiation of enriched stainless steel jacketed seven- 
rod cluster elements to high exposure. Kratzer, W.K. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 20 Oct 1958. 3p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012806. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL ELEMENTS/thermal conductivity; FUEL AS- 
SEMBLIES/irradiation; IRRADIATION; RADIATION EFFECTS; 
PERFORMANCE TESTING; FUEL CANS; STAINLESS STEELS; 
FUEL-CLADDING INTERACTIONS 


24386 (HW-57869) Possible explanation of 105-K graphite 
stack distortion. Haugland, G.T. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Oct 
1958. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94014195. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

In the course of trying to predict the shape of NPR horizontal rod 
and process tube channels after several years of operation, data 
from 105-K were referred to. While looking at the 105-K data the 
following possible explanation of the “K” reactor distortion phenom- 
enon occurred to me. It is written up in this document as a 
possible aid to those responsible for evaluating the stack distortion 
problem in the “K” reactors. Data and references to data are pre- 
sented first and then an analysis of the data is presented. The 
author does not purport to be an expert on the “K” stack distortion 
or graphite technology but has written this analysis because it ap- 
pears to be a plausible explanation of existing conditions. 


24387 (HW-58026-RD) Technical data pertinent to graphite 
contraction. Curtiss, D.H.; Trumble, R.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
30 Oct 1958. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012442. Source: OSTI; NTIS; GPO Dep 

Declassified. 

Since the New Production Reactor is to have higher power den- 
sity than the existing reactors, graphite contraction is a critical 
factor in its design. Ample data are available to describe graphite 
distortion in certain temperature ranges in the HAPO reactors. H 
Reactor exhibits three distinct and increasing contraction rates, cor- 
responding to 3 levels of equilibrium power. A small temperature 
dependence may exist. There is no evidence of saturation of 
graphite contraction in the HAPO reactors. Extrapolation of the cur- 
rent trends are made. Programs are underway to further define 


graphite behavior and to solve problems associated with graphite 
distortion 


24388 (HW-58081-RD) Analysis of production test IP-120- 
A-94FP comparison of performance of ingot and low hydrogen 
dingot uranium fuel elements. Stewart, K.B. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 Nov 1958. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012807. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Twenty charges each of low hydrogen dingot fuel and standard 
ingot fuel elements were irradiated at DR-reactor. Distortion data 
from 22 tubes are analyzed in this document. The dingot fuel ele- 
ments are prone to greater tube filling capacity (TFC) and greater 
daimeter growths at both center and ends of the fuel elements (the 
growths at center are larger than at ends). The difference between 
average warp values for the two types of fuel elements is not sta- 
tistically significant, indicating that the greater TFC values shown 
by th dingot fuel elements are due to their larger diameter growths 
at the slug center rather than to larger warp values. 


24389 (HW-58089-RD) Neptunium-aluminum fuel capsule 
irradiation; GEH-14-60, 61, 62, 63. Bates, J.L.; Roake, W.E.; 
Voiland, E.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 3 Dec 1958. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 


76RLO01830. Order Number DE94014310. Source: OSTI; NTIS; 
GPO Dep. 


Declassified. 


172 ERA Vol. 19, No. 9 


The purpose of the test described in this report is to examine the 
irradiation behavior of a proposed target alloy for use in Hanford 
reactors and to provide material for chemical separation studies. 


24390 (HW-58179A) Production test IP-207-A-3 FP: Evalu- 
ation of effluent contamination problems associated with 
nickel-coated fuel elements. Halil, R.E.; Hall, R.B. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 14 Nov 1958. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE94012054. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of the test described in this report is to evaluate 
the effluent water contamination problems associated with the use 
of nickel plate corrosion barriers on X-8001 and C-64 clad | & E 
fuel elements. 


24391 (HW-58264-RD) Slug central temperatures: Hanford 
type. Winsor, R.V. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 24 Apr 1953. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012808. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This document provides a bibliography of reports concerning 
Hanford type fuel rod central temperatures. The documents are 
listed chronologically, the most recent first. 


24392 (HW-58625) Proposal for irradiation of uranium 
swelling behavior capsules. Weber, J.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
23 Sep 1958. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010854. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The swelling behavior of unalloyed clad uranium operating with a 
cladding surface temperature of 250-350 C and fuel temperatures 
from 450-750 C is of importance for Hanford’s fuel element devel- 
opment work. To obtain information on the effect of cladding 
restraint, exposure, and the above temperatures, on uranium 
swelling rates, a series of experiments is proposed for irradiation in 
Hanford reactors. The experimental assemblies consist of uranium 
fuel rods supported concentrically in an aluminum capsule. Sur- 
rounding the fuel rod is an annulus of liquid NaK to serve as a 
heat transfer agent. 


24393 (HW-58781) Production test IP-226-A: Irradiation of 
enriched seven-rod cluster elements with twenty and thirty mil 
Zircaloy-2 jackets. Kratzer, W.K. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 8 Jan 
1959. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94012697. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Seven enriched seven-rod cluster elements, three with thirty mil 
Zircaloy-2 jackets and four with twenty mil Zircaloy-2 jackets, will 
be irradiated at high temperature to an exposure of 4500 MWD/T. 
Coolant temperatures in the internal and external flow channels will 
be measured during irradiation. 


24394 (HW-59129) Improvements in the hot press pro- 
cess. Tverberg, J.C. (Hanford Atomic Products Operation, 
Richland, MD (United States)). General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Apr 1959. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014373. Source: 
OSTI; NTIS; GPO Dep. 

The hot press process has been altered so as to eliminate the 
slight wrinkling near the ID base. This was done by incorporating a 
three minute time delay in the pressing cycle. The pressing time 
was decreased to five minutes to restrict formation of the brittle in- 
termetallic compound, Ni2Als. 


24395 (HW-59348) H Reactor enrichment. Turner, R.L. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 24 Feb 1959. 4p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012701. Source: OSTI; NTIS; GPO Dep. 
Declassified. 
Short communication. HANFORD PRODUCTION REACTORS/ 
nuclear fuels; NUCLEAR FUELS/enrichment; ENRICHMENT; RE- 
ACTOR OPERATION; FUEL ELEMENTS; RUPTURES 


24396 (HW-59449) Scope report, discharge area remote 
manipulator. Frantz, C.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 4 Mar 1959. 
87p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012878. Source: 
OST; NTIS; GPO Dep. 

Declassified. 

Trends in reactor operation and maintenance have created the 
need for a rear face Hanford reactor manipulator which can rou- 
tinely perform certain maintenance and operational functions, and 
which under high radiation exposure conditions can permit ruptured 
slug removal or other emergency type operations tb be conducted 
with little or no personnel radiation exposure. Because of the need 
for several tools, it was decided that the most desirable approach to 
a satisfactory manipulator program would be to provide a multi-tool 
manipulator which could do several distinct tasks. Of these tasks 
removing the rear face nozzle caps to facilitate removal of ruptured 
slugs and performance of ruptured slug removal operation were the 
most profitable routine functions which could be accomplished by a 
manipulator. The conventional mechanical arm was considered for 
use in non-routine situations such as recovery of slugs lodged in 
rear face piping or other disaster type situations which on occa- 
sions do happen. To insure the quickest return on the economic 
benefits of the program, the cap remover development was con- 
ducted as a separate study since it is more definitive then,the 
remainder of the manipulator program. A second phase involving 
the application of the mechanical arm and development of special- 
ized tools vas initiated with the General Mills Company to capitalize 
on their progress in the field. This report evaluates the progress of 
the second phase of the manipulator development program. 


24397 (HW-59682) Advantages of palmolive alternate. 
Coppinger, E.A.; Merrill, E.T. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 17 Mar 1959. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012875. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

It has been proposed that Pu-238 be produced by irradiating 
neptunium solution in one or more loops in a reactor and then re- 
covering the Pu-238 in a close-coupled separations plant. Such a 
scheme could replace the more conventional scheme of solid ele- 
ment fabrication, irradiation, and reprocessing for plutonium and 
neptunium recovery. This document presents the advantages of 
such a scheme from the standpoint of product purity and Pu-238 
production. 


24398 (HW-60150) Determination of fuel element warp and 
hot spot orientation. Deobald, T.L. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 10 
Jun 1959. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011104. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The angular relationships of warp to rib marks and warp to hot 
spots were measured for a large number of fuel elements. The 
data was analyzed and found to provide information regarding the 
formation of warp and hot spots. 


24399 (HW-60198) H pile axial flux distribution. Gallagher, 
G.R. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 23 Mar 1959. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 


76RL01830. Order Number DE94010874. Source: OSTI; NTIS; 
GPO Dep. 


Declassified. 

Significant production gains could be made by improving metal 
rupture performance. A means of achieving this is by depeaking 
the axial flux distribution, thus reducing the maximum specific 
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power for a given tube-power. The flux traverse program has pro- 
vided some knowledge of front-to-rear flux, and was instrumental in 
prompting a change in the equilibrium HCR pattern during Febru- 
ary, 1958. A “before and after” comparison of in-pile flux conditions 
is presented, and suggestions for further improvement are given. 


24400 (HW-60495) Relative Ball 3X-VSR reactivity strength 
DR reactor: Interim Report of PT IP-126-C. Simpson, D.E. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 1 Jun 1959. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE94014372. Source: OSTI; NTIS; GPO Dep. 

Prior to this experiment, no measurements of Ball 3X effective- 
ness had been performed for any of the older 2004-tube Hanford 
piles, and calculations concerning total control requirements were 
made assuming the vertical safety system strength equal to the 
strength of the B, D, F vertical safety rods. With current and 
projected enrichment loadings, the vertical control system was cal- 
culated to be inadequate to satisfy the total control criteria at all 
times, resulting in the necessity to provide supplementary control in 
the form of horizontal rods or temporary process tube poison. Be- 
cause of the larger ball channels at DR, the Ball 3X system is 
stronger than at the other 29-VSR piles. Therefore, the potential 
relaxation of total control limits was greater for DR should an ex- 
periment show the Ball 3X strength to be significantly greater than 
the B, D, F VSR strength. PT-IP-126-C authorized an experiment to 
determine the Ball 3X effectiveness at DR Pile by measurement of 
the relative strength of a VSR and a column of 3X balls in the same 
channel. The experiment was performed in March, 1958, and on 
the strength of favorable results a supplement to the PT was pre- 
pared to authorize the same test at one of the other 29-VSR piles. 
This supplement has not been approved; therefore, the results of 
the DR test are being reported separately in this document. 


24401 (HW-60871) Production test IP-237-A, Irradiation of 
enriched seven-rod cluster elements for ETR testing: Supple- 
ment A. Kratzer, W.K. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. [1959]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012816. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL ELEMENTS/irradiation; IRRADIATION; TEST- 
ING; FAILURES; EXPERIMENT PLANNING 


24402 (HW-61619-A) Design of production test IP-280-A- 
FP: Irradiation of alloyed dingot uranium fuel elements. Hall, 
R.E.; Hodgson, W.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 28 Aug 1959. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012708. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

Objective of this test is to authorize irradiation of alloyed, low hy- 
drogen dingot uranium fuel elements on a pilot scale, and to 
monitor their performance. Initially, 25 tons per month of alloyed, 
low hydrogen dingot material will be charged for two months. Mea- 
sured charges will be loaded with the initial 25 tons to monitor the 
stability of this material. Following a two-month delay in the monitor 
charging, and if the dingot meets all specifications, routine charg- 
ing of quantities up to 60 tons/month may proceed for six months 
and, assuming continued favorable performance, up to 150 tons/ 
month may be accepted to complete large scale evaluation of din- 
got uranium, and on a continuing basis thereafter. 


24403 (HW-61619-C) PT-IP-280-A-FP, irradiation of alloyed 
dingot uranium fuel elements. Hall, R.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
10 Oct 1959. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012805. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this test is to authorize irradiation of pilot quanti- 
ties of alloyed dingot uranium and to provide for monitoring of its 
performance. This test will authorize: (a) Charging of up to 50 tons 
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of alloyed dingot fuel elements in two groups of 25 tons each, in- 
cluding 12 monitor charges which will accompany the first group, 
into D Reactor as a pilot loading. Although purer and ore dense 
than standard ingot uranium, the dingot uranium produced in the 
past by MCW has demonstrated poorer dimensional stability during 
irradiation. The instability has been manifest as warp, nearly dou- 
ble that of ingot which was irradiated in the same charge and by 
surface bumping up to 5 mils in height. Both the bumping and the 
warp are normally associated with large grain size, non-uniform ori- 
entation and/or residual stresses. To improve the stability, primarily 
by grain size reduction, additions in the range of 150 ppm iron and 
100 ppm silicon are being made to the green salt prior to reduc- 
tion. The hydrogen content of the metal has been reduced by 
pre-heating the green salt at high temperature prior to triggering 
the metal reduction. Further refinements to the process include 
heat treatment in chloride salt bath to suppress hydrogen build-up, 
followed by delayed, hot-quench to improve grain structure. De- 
structive examination of grain structure and apparent core quality 
has indicated that this material is equivalent or superior to normal 
ingot material, and as a result, charging schedules have been ex- 
pedited to ease the core shortage problems. 


24404 (HW-61669-C) P.T.: IP-272-A-FP, Pilot test of self- 
supported fuel elements in ribless zirconium process tubes. 
Hall, R.E.; Curtiss, D.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 27 Aug 1959. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012879. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Up to one hundred ribless zirconium process tubes are to be 
installed in C Reactor, and necessary reactor equipment modifica- 
tions made to permit routine charging of these tubes with 
self-supported natural uranium fuel elements. This test authorizes 
continued loading in these tubes until authorized by process stan- 


dards or until it is deemed impractical to convert C Reactor to this 
geometry. 


24405 (HW-61786) Aluminum testing in KER loop 3 from 
May 23, 1959 to July 26, 1959. Jackson, M.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 1 Sep 1959. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94012811. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL CANS/corrosion; ALUMINIUM/corrosion; 
CORROSION; ALUMINIUM; TESTING 


24406 (HW-61811) Some considerations concerning the 
accuracy of power level calculations in the context of the con- 
trol of SS materials. Stewart, K.B. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 14 Mar 
1960. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94012883. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report investigates a study of the accuracy of the power 
level calculations. Some characteristics of this calculation can be 
adduced but the accuracy in the sense of freedom from bias leads 
to an impasse. It presumes that there is another measurement for 
comparison purposes for which there are engineering reasons to 
believe, the inherent error is smaller. For the power level values as 
calculated by the Foxboro Power Level Calculator no such mea- 
surement or calculation exits. However, the calculations can be 
studied to determine whether it is worth-while to make further 
refinements relative to the various functions of the power level cal- 
culation. The accuracy requirements vary according to use where 
the most stringent requirements are in the control of SS Materials. 


24407 


(HW-61969) Request for irradiation, request for ex- 
amination and evaluation of new, improved fuel elements in 


ETR facilities: Extension of GEH-10. Albaugh, F.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 17 Sep 1959. 3p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012829. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL ELEMENTS/evaluation; FUEL ELEMENTS/ 
irradiation; FUEL CANS; EVALUATION; IRRADIATION; PERFOR- 
MANCE TESTING 
24408 (HW-62232) Irradiation of depleted uranium to high 
exposure: Summary report PT-IP-231-A. Hall, R.E. General 
Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 7 Oct 1959. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94012826. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short | communication. DEPLETED  URANIUM/iirradiation; 
HANFORD PRODUCTION REACTORS /fuel elements; FUEL EL- 
EMENTS/Aailures; IRRADIATION; FAILURES; PLUTONIUM; 
PRODUCTION; FUEL CANS; BONDING; WELDED JOINTS 


24409 (HW-62416) Production test IP-288-A, evaluation of 
seven-rod cluster elements with modified end closures. 
Kratzer, W.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 16 Oct 1959. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012828. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Objective of this production test is to obtain irradiation experi- 
ence wit the hot-headed closure for co-extruded Zircaloy-2 jacketed 
rod. Seven Zircaloy-2 jacketed natural uranium seven-rod cluster 
elements with hot-headed end closures and spark machined end 
supports will be irradiated in the KER Loops to an exposure of 
2000 MWD/T in pH 8-11 coolant. 


24410 (HW-62441) Post irradiation examination of a nickel 
plated fuel element from PT-IP-207-A (RM-306). Gruber, W.J. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 30 Oct 1959. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012689. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A .0005 inch thick chemically nickel plated, C-64 aluminum clad, 
natural uranium, internally and externally cooled, Hanford produc- 
tion fuel element, which had incurred a “side hot spot” during 
irradiation, was shipped to the Radiometallurgy Laboratory in June 
1959 for post irradiation examination. The slug vas irradiated to ap- 
proximately 400 MWD/T in C Reactor as part of PT-IP-207-A. The 
examination was requested by personnel from Process Engineer- 
ing, Fuels Preparation Department and Process and Reactor 
Development, Irradiation Preparation Department to determine the 
irradiation behavior cf nickel plated fuel elements and to aid in 
evaluating the nickel plated fuel element program. The presence of 
the nickel plate probably averted a “side hot spot” failure. Al-Si 
spheroidization and Ni-Al diffusion indicated that the maximum sur- 
face temperature vas 325-350°C for at least one hundred hours, 
however no sloughing of the nickel vas seen in the “hot spot.” 
Sloughing of the nickel plate, associated with poor nickel bonding, 
vas observed near the cap end of the slug. The condition my have 
been aggravated by the formation of hydrogen gas originating from 
the diffusion of atomic hydrogen through and/or from the nickel 
plate into the voids between the nickel and aluminum in poorly 
banded areas. Observations prompted the establishing of tests of 
other nickel plated slugs from PT-IP-207-A to determine whether or 
not hydrogen gas vas being trapped under the plate. These tests 
are currently in progress. The aluminum canwall was attacked in- 
tergranularly in a few localized areas near the cap end of the slug. 
The attack was observed only where a crack in the nickel plate 
was coincided with an unbonded area of the nickel and aluminum. 
There was no undercutting of the plate by corrosion to cause 
sloughing of the nickel. 


24411 (HW-62603) Post irradiation examination of a ura- 
nium swelling capsule, PT-IP-200-A (RM-257). Gruber, W.J. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 1 Dec 1959. 3p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012688. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A 1.6% enriched U rod was irradiated in 105 DR to 450 MWD/T, 
using a Nak-filled Al capsule. The capsule was discharged in 
November 1958 and examination begun. Results showed that the 
Nak in the capsule was trapped in the expansion chambers, leav- 
ing part of the fuel rod uncovered, causing gross heating on one 
side and failure of the rod, preventing the desired data from being 
obtained. 


24412 (HW-62606) Pressure bonding Zircaloy-2 clad fuel 
elements. Tverberg, J.C. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 16 Nov 1959. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014375. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A metallurgical bond can be effected between a Zircaloy-2 jacket 
and a thin walied uranium tube by treatment in a high temperature, 
high pressure gas autoclave. Bonding is independent of core his- 
tory, provided that all surfaces are free from contamination. Gas 
pressure bonding causes the fuel element jacket to conform to the 
core, which promotes bonding on all surfaces including the ends. 
Grain growth occurred in some instances between the jacket and 
end cap interface. A three phase system (alpha, delta and epsilon) 
was identified across the interface at the bonding conditions of 845 
C (1500 F), 10,000 psi and a time of four hours. Four structures 
were observed; these were epsilon, epsilon plus delta, delta, and 
alpha plus delta. Microhardness tests were used to identify the var- 
ious phases. Also, thickness measurements were made of each 
component in the interface. The normal pressure bonded interface 
consists mainly of epsilon and delta phases. A cast bonded sample, 
subjected to the pressure bonding treatment, consists predomi- 
nantly of alpha plus delta material while an interface bonded during 
casting is primarily alpha plus delta phases and epsilon phase. 


24413 (HW-62885) Process improvement transition autho- 
rization No. 294-C: Evaluation of unit flattened zone discharge 
at DR Reactor. Carter, R.D.; Monnie, D.I. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
7 Dec 1959. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94012957. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this authorization is to determine the feasibility 
of operating the entire flattened zone of DR Reactor at a uniform 
tube exposure — to evaluate reactor operation and production ca- 
pabilities associated with this method of operation. Equilibrium 
operation will be on normal limits. However, it will be within the dis- 
cretion of the DR Processing Operation to reduce reactor power 
level during the final part of an operating period provided this is 
considered desirable for reduction of an unexpectedly high rupture 
rate. Because the proposed operational method does not conflict 
with existing standards and because it is not expected to involve a 
significant risk in operating efficiency relative to present operation, 
its trial is herein authorized as a Process Improvement Transition 
Authorization rather that as a normal Production Test; Processing 
Operation retains normal operating responsibilities, but recognizes 
that Research and Engineering Section carries more detailed plant 
assistance and evaluation responsibilities. 


24414 (HW-62922-RD) Temperature measurement in op- 
erating reactors: In-reactor temperature measurement 
associated with fuel element testing. Wheeler, R.G. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 9 Dec 1959. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012824. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Fuel Development operation at Hanford uses a variety of in- 
reactor facilities to test experimental and prototypical fuel elements. 
High pressure-high temperature water loops in constant use are 
the 6 in. x 9 in. ETR core facility, the 3 in. x 3 in. ETR reflector 
facility and four front-to-rear loops in the 100-K East reactor at 
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Hanford. Low pressure water cooled test facilities in use are lo- 
cated in the MTR the various Hanford reactors. Stainless steel 
sheathed the thermocouples 1/16-inch diameter insulated with 
MgO or AlzO3 when properly fabricated and installed, will reliably 
measure in-reactor temperature up to 1000 C and at least 4000 
MWD/T exposure. This report provides a brief description of some 
of the temperature monitored in-reactor experiments. 


24415 (HW-62951) Plant Expansion Task Force technical 
feasibility and R&D efforts. Gilbert, W.D. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
29 Dec 1959. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014189. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Expansion Study Task Force has evaluated several cases of 
Hanford reactor operation at power levels considerably higher than 
is presently obtained in the six older reactors. These higher power 
levels result in more rigorous operating conditions of temperature, 
heat flux, neutron flux, hydraulics, reactor control, etc. The purpose 
of this document, the various components of which were prepared 
by Process and Reactor Development Sub-Section personnel, is to 
assess the technical feasibility of operation under the proposed 
conditions, and to delineate those specific areas of development 
effort which may be necessary to provide adequate support for an 
expansion program. 


24416 (HW-63049) Control aspects of Old Pile Expansion 
Program. Simpson, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 3 Nov 1959. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012817. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
production; HANFORD PRODUCTION REACTORS /reactor control 
systems; PRODUCTION; REACTOR SAFETY; POWER DISTRI- 
BUTION; REACTOR COOLING SYSTEMS; FLOW RATE 


24417 (HW-63160) Isotope-producing control rods. Simp- 
son, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 21 Dec 1959. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010960. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

In accordance with the NPR technical criteria which require that 
provisions be made for useful isotope production in the control 
rods, both isotope-producing and non-production rods have been 
designed. Design Analysis has been requested by Reactor Plant 
Design to specify the number and location of the isotope rods for 
the initial installation. This choice, however, cannot be made with- 
out knowledge of the fuel element characteristics and a prediction 
of the reactor operating techniques. Some of the factors affecting 
the use of isotope-producing rods are discussed in this letter, and 
the following recommendation is made. 


24418 (HW-63172) Three-group NPR core flux levels. 
Simpson, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 5 Jan 1960. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010959. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

In order to predict graphite damage rates for the NPE, it is nec- 
essary to have some knowledge of the neutron fluxes at various 
energy levels. In particular it is important to know flux levels rela- 
tive to those existing where graphite samples have been irradiated 
experimentally. Three-group flux levels have been calculated for 
regions far from boundaries in the core of the NPR and of a K- 
reactor. The results reported here have been obtained from more 
detailed calculations using better cross section data than used in 
obtaining a previous set of values (for NPR only). The calculations 
of effective group cross sections for the reactor lattice still are not 
entirely satisfactory however, and it is hoped that some improve- 
ment can be made. Since any revision of the cross sections will 
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affect the calculated flux levels, the values reported here should be 
regarded as preliminary. It is felt that the relationship between NPR 
and K fluxes should be fairly satisfactory, since identical calcula- 
tional methods were used for both. 


24419 (HW-63403-RD) Measurement of heat from the 
graphite in a dummy-charged KER loop. Kratzer, W.K. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 19 Oct 1959. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012691. Source: OSTI; NTIS; GPO Dep. 

Declassified 

Short communication. HANFORD PRODUCTION REACTORS; 
GRAPHITE/temperature measurement; REACTOR OPERATION; 
GRAPHITE; HEAT TRANSFER; HYDRAULICS 


24420 (HW-63408) Production test IP-278-A, Supplement 
A verification of BPA loss bulk temperature surge at the DR- 
Reactor. Jones, S.S. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Jan 1960. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010958. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

To run a second BPA outage test at the DR-Reactor using the 
same instrumentation and procedure but increasing the trip-out 
level fro 800 MW up to a maximum of 1200 MW. 


24421 (HW-63446) Proposal for charging the third rupture 
fuel element experiment, GEH 12-16, 17, 18. Call, R.L.; Kaulitz, 
D.C. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Jan 1960. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010957. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The objective of this irradiation is to verify the corrosion rate of a 
cluster-type fuel element under conditions of high specific power 
and central core temperatures. The test will also be used in the 
development of rupture detection instrumentation and decontami- 
nation procedures as a necessary part in the development of the 
NPR. in this test a fuel element irradiated to 3200 MWD/T will be 
ruptured, the rate of rupture product released will be determined 
and the gamma spectrum from fission products released into the 
coolant will be observed. Permission is requested for charging 
three 7-rod cluster fuel elements (one previously irradiated to 3200 
MWD/T at the Hanford projects, the other two unirradiated) into the 
GEH-R33P7 loop of the ETR. The irradiated element will have at- 
tached to it a hydraulic mechanism for opening a defect in one of 
its fuel rods. The other two elements are to serve as heaters to en- 
able the loop to operate at desired temperatures. 


24422 (HW-63581) Piping Changes for Increased Produc- 
tion at B, D, DR, F, C and H Reactors calculations. Bauer, G.H.; 
Harrison, C.W.; Hill, V.R.; McLenegan, D.W.; Mondt, J.F. General 
Electric Co., Richiand, WA (United States). Hanford Atomic Prod- 
ucts Operation. 24 Mar 1960. 152p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94014330. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

On January 22, 1960, HW-63487 Piping Changes for Increased 
Production at B, D, DR, F, C, and R Reactors, was published. This 
study investigates the valve pit piping, front and rear face pip- 
ing,and effluent lines between the 105 Buildings,and the retention 
basins to determine modifications necessary to increase power lev- 
els in the 100-B, D, DR, F, C, and H Areas by increasing either or 
both temperatures and flows. The study was based on detailed hy- 
draulic and stress calculations of the existing and proposed piping 
systems which because of their detailed and voluminous nature 
were not included in the study. It is the purpose of this study to 
document, in so far as possible, these calculations together with 
pertinent information which was not included in the original study. 


24423 


(HW-63873) Rear crossheader fitting inspection B, 
D, and F Reactors. Kempf, F.J. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 10 Feb 
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1960. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94010612. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Cavitational flow has been known to exist in-rear crossheader 
“Parker” fittings at B, D, and F Reactors for the last five or six 
years. Calculations showing initiation of cavitational flow as a result 
of high flow rates in the present fittings were verified by experimen- 
tal data in 1954. A study is currently being conducted to determine 
the required plant modifications to obtain flow increases on the or- 
der of fifty percent above existing flows. This study and the results 
of preliminary tests that show nominal flow increases may be ob- 
tained by reaming rear crossheader fittings has focused attention 
on the condition of existing rear face piping. To obtain an estimate 
of the effect of cavitation in rear crossheader fittings resulting from 
past and current operating conditions, twenty one fittings were ex- 
amined during the period October 6, 1959 to November 30, 1959. 
This document reports the inspection results. 


24424 (HW-64073) Production of cobalt-60. Bunch, W.L. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 29 Feb 1960. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012001. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Cobalt samples frequently are irradiated in nuclear reactors to 
produce gamma sources and can be irradiated as integral flux 
monitors because of the long half-life of the isotope produced. At 
the present time a small cobalt sample is being irradiated within 
the KW Reactor Snout facility for future use as a radiographic 
source for inspection of finished product in the Chemical Process- 
ing Department. Analysis was made to estimate the buildup of 
activity in this sample; the general equation may be of interest and 
value for other cobalt sample irradiations. 


24425 (HW-64151) Summary of KER-1 operation, February 
15, 1958—March 1, 1960. Buckner, C.L. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 3 
Mar 1960. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94012002. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Recent borescoping of the KER-1 tube revealed several 
scratches, pits, and gall marks on the internal wall of the tube. 
These deformations could limit the operating temperature and pres- 
sure of KER-1. This report is a summary of operating history and is 


compiles to assist in determining what contributed to the condition 
of the tube. 


24426 (HW-64168-Rev.1) Burst testing of irradiated 
Zircaloy tubing: Revision 1. Kahle, V.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
4 Mar 1960. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014192. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

An extensive knowledge of the effect on the mechanical proper- 
ties of metals of prolonged exposure to neutron radiation is 
considered necessary to properly establish design and operating 
criteria for in-reactor pressure tubes and test loops. An opportunity 
to obtain a limited amount of this information on Zircaloy-2 pre- 
sented itself when, after two years of service, the pressure tubes 
were replaced in the RE reactor recirculating test facility. Three 
Zircaloy-2 tubes, with a two-inch inside diameter and 48 feet long, 
had operated intermittently with prototypical fuel elements at water 
temperatures up to 250 C (480 F) and pressures up to 1350 psi. 
During this period, the tubes received an estimated integrated neu- 
tron exposure of 1.9 x 10 nvt. After the tubes were removed from 
the reactor, metallographic examinations, longitudinal-tensile tests, 
flattening tests, and burst tests were performed. In this report, the 
techniques for performing the burst tests are described and the re- 
sults of the burst tests are compared with the results from tensile 
tests on coupons cut from corresponding locations along the tube. 





24427 (HW-64454) Alpha correlation. Cremer, B.R. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 24 Mar 1960. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011293. Source: OSTI; NTIS; GPO Dep. 

This study was developed to provide a correlation for the evalua- 
tion of the pile Cp)/Tube Cr; ratio (alpha value) for each of the 
Hanford reactors. 


24428 (HW-64621) Summary of adequacy of coolant sup- 
ply backup. Greager, O.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 4 Apr 1960. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010989. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

A preliminary analysis of the adequacy of the “Secondary” and 
“Last Ditch” cooling systems at the Hanford reactors indicates that 
action will be required prior to the slimmer months if power level 
limitations are to be avoided. This analysis is based upon prelimi- 
nary data from recently completed trip-out tests combined with 
cooling water requirements at present and CY-60 power levels. 
More complete data will be presented shortly in HW-64417, and fi- 
nal evaluation of test data will be expedited. The “Secondary” 
cooling system was found to have a high degree of reliability and 
to be of quite adequate capacity. The “Last Ditch” systems will be 
generally inadequate for the coming slimmer months, but may be 
significantly improved by relatively simple-changes. 


24429 (HW-64680) Ninth high temperature fuel meeting. 
Last, G.A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 7 Apr 1960. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94012541. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

G. A. Last reports on metallic uranium irradiation studies: cluster 
irradiations, tubular element irradiations, MTR-ETR irradiations on 
Nak capsules, effects of pH on film formation, fuel performance, 
effect of pressure on swelling, and ETR rupture tests. R. D. 
Leggett reports on irradiation program, and pore site and distribu- 
tion in irradiated uranium. 


24430 (HW-64775) Data sheets: PT’s prior to PT-IP-1-A. 
Hall, R.E. General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. 6 Apr 1960. 436p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014209. Source: OSTI; NTIS; 
GPO Dep. 

This report contains raw data sheets of production tests prior to 
PT-IP-A. 


24431 (HW-64825) Partial modification of 190-KW pump 
No. 1, Project CGI-883: Increased process water flow, 100 K. 
Schack, M.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 18 Apr 1960. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010965. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The 190-KW process water pumping Unit No. 1 is scheduled to 
be modified for increased pumping capacity under Project CGI- 
883- Component parts for this modification are expected to-be 
received during June 1960. Installation of these components would 
require approximately ten days; due mainly to grinding of the high 
lift pump case to make room for the new larger diameter impeller. 
In order to minimize lost production, it has been proposed by K 
Reactor Operation that the high lift pump be modified early this 
spring during the scheduled maintenance overhaul period on 
pumping unit No. 1. The test impeller recently removed from the 
No. 1 high lift pump in KE would be repaired and installed in the 
KW pump at this time. Later, in June or July when the components 
for the complete modification are available the low-lift pump and 
drive motor would be modified and associated electrical and instru- 
ment alterations would be completed during a normal reactor 
outage. Adoption of the proposed plan would make it necessary to 
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operate the modified high lift pump for a period of approximately 
three months with an unmodified low-lift pump. A study was made 
to determine the feasibility of operating the pumping unit*in this 
manner and to determine the probable operating conditions. This 
document reports the results of that study. 


24432 (HW-64919) Production losses associated with K 
Reactor graphite temperature limits. Fuller, N.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 26 Apr 1960. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94010617. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

As power levels have been raised at the K Reactors, the 
graphite temperature limit has caused significant production losses. 
These losses have come from three sources: (1) Occasions vhen 
pile power was directly limited because the graphite temperatures 
were limiting; (2) Losses in ECT because control rod movements 
to control graphite temperatures are not necessarily the best rod 
movements for pile, flattening; and (3) Losses due to lack of con- 
trol in the final stages of an operating period because COp could 
not be used as a means of controlling long-term reactivity gains. 
This document attempts to establish the magnitude of these losses 
and shows the justification for increasing the graphite temperature 
limit. The data which is presented here is based upon operating 
data from December, 1959 through March, 1960, at KW. The re- 
sults apply to KE as well as KW. 


24433 (HW-64926) Irradiation effects in hot-pressed fuel 
elements. Tverberg, J.C. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. Sep 1961. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94013689. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Two Hanford hot-pressed fuel elements were irradiated in the 
Materials Test Reactor to an approximate exposure of 1000 MWD/ 
T (0. 11 a/o bumup or 5. 8 x 1019 fissions/CM®°). One element 
represented the best bond quality, the other element represented a 
poor bond due to unoutgassed uranium. After irradiation, radiomet- 
allurgical examination revealed extensive bond separation in the 
unoutgassed fuel element. The NizAls layer thickened slightly and 
cracks were observed in this layer throughout both elements. Any 
cracks observed in the uranium terminated at the nickel layer. The 
double-worked diffusion closure showed no sign of corrosion, pit- 
ting or intergranular attack. 


24434 (HW-64931) Reactivity and efficiency trends vs op- 
erating trends for B, D, DR, and F Reactors, 1955-1959. Clark, 
D.E. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 29 Apr 1960. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010966. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Changes in operation and corresponding changes in the reactiv- 
ity status of Hanford reactors are the result of a continuing effort to 
improve operating efficiency. Trends data related to these changes 
in operation and reactivity have been published previously for the 
periods from 1950 through 1958. The purpose of this report is to 
include trends data for 1959. Bar graphs in the first part of the re- 
port show yearly averages of selected data, and tables in the last 
part of the report show maximum, average, and minimum values. 
This document presents trends data for B, D, DR, and F reactors 
while a second document, HW-64932, presents trends data for C, 
H, KE, and KW reactors. Data included in past years which have 
not been included in this report are trends in pile power level at 
shutdown omitted due to a security status change regarding power 
levels, and number of temporary poison columns per startup omit- 
ted due to virtual elimination of temporary poison startups at B, D, 
DR, and F Reactors; added were potential non-equilibrium gains 
and potential equilibrium gains. Notice that all reactivity values are 
listed in the unit per cent excess k. 


24435 (HW-64932) Reactivity and efficiency trends vs op- 
erating trends for C, H, KE, and KW Reactors: 1955-1959. 
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Clark, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 1 Jun 1960. 54p. Sponsored 
by USBDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014190. Source: OSTI; NTIS; 
GPO Dep. 

Deciassified. 

Changes in operation and corresponding changes in the reactiv- 
ity status of Hanford reactors are the result of a continuing effort to 
improve operating efficiency. Trends data related to these changes 
in operation and reactivity have been published previously for the 
periods from 1950 through 1958. The purpose of this report is to 
include trends data for 1959. All included data were selected from 
the sources listed as references on page 48. Bar graphs in the first 
part of the report show yearly averages of selected data, and ta- 
bles in the last part of the report show maximum, average, and 
minimum values. This document presents trends data for C, H, KE, 
and KW reactors while a second document, HW-64931, presents 
trends data for B, D, DR, and F reactors. Data included in past 
years which have not been included in this report are trends in pile 
power level at shutdown omitted due to a security status change 
regarding power levels. Potential non-equilibrium gains and poten- 
tial equilibrium gains,data were added in this report. Notice that all 
reactivity values are listed in the unit per cent excess k. 


24436 (HW-64933) Goal exposure for central zone block 
discharge at DR reactor. Shimer, R.D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 27 
Apr 1960. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010529. Source: OST!; NTIS; GPO Dep. 

Declassified. 

Short communication. REACTOR CHANNELS /irradiation; 
HANFORD PRODUCTION REACTORS; FUEL ELEMENTS; RUP- 
TURES; REACTOR LATTICES; IRRADIATION 


24437 (HW-65569) Vibration studies: Reactor rear face 
piping 105-F & H. Hutton, P.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 8 Jun 1960. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011064. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Failure of reactor rear face connectors is a problem at the reac- 
tors. The vibration has been studied at H and F Reactors to assist 
in the development of a permanent replacement for these connec- 
tors. Vibration data were otained from rear nozzles, connectors, and 
crossheaders within the process tube pattern for the following oper- 
ating conditions: full cold water flow prior to reactor startup, normal 
operating power level, and during transition from shutdown to nor- 
mal operating power level. The vibration patterns at 105-F and 
105-H were similar in magnitude. Oscillograph data are presented. 


24438 (HW-65618) Comment issue - Production Test IP- 
333-D: Irradiation of one defected UO, fuel element assembly. 
Marshall, R.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 14 Jun 1960. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94011067. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

To permit the irradiation of one dummy fuel element assembly 
for one operating period and to permit, during a subsequent oper- 
ating period, the irradiation of one defected, four-rod-cluster UO» 
fuel element assembly, in a KE front-to-rear test hole. The fuel ma- 
terial is natural UO. of 95 per cent theoretical density; the cladding 
is zircaloy. The defect in the assembly is artificial and will be made 
before irradiation by drilling a .005in. diameter hole through the 
cladding near the mid-point of two of the rods. 


24439 (HW-65618-A) Production Test IP-333-D: Irradiation 

of one defected UO. fuel element assembly. Marshall, R.K. 

General Electric Co., Richland, WA (United States). Hanford Atomic 

Products Operation. 14 Jun 1960. 27p. Sponsored by USDOE, 

Washington, DC (United States). DOE Contract ACO06-76RL01830. 

Order Number DE94011068. Source: OSTI; NTIS; GPO Dep. 
Declassified 3/5/94. 
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To permit the irradiation of one dummy fuel assembly for one op- 
erating period and to permit, during a subsequent operating period, 
the irradiation of one defected, four-rod-cluster, LUO2 fuel element 
assembly, in a KE front-to-rear test hole. The fuel material is natu- 
ral UO, of 95 per cent theoretical density; the cladding is zircaloy. 
The defect in the assembly is artificial and will be made before irra- 
diation by drilling a .005in. diameter hole through the cladding near 
the mid-point of two of the rods. 


24440 (HW-65618-B) Production test IP-333-D, Supplement 
A: Irradiation of two defected UO, fuel element assemblies. 
Marshall, R.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 30 Nov 1960. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010980. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

To permit either the irradiation of two defected UO, four-rod- 
cluster fuel element assemblies during the same operating period, 
or the irradiation of the two assemblies singly during two different 
operating periods in KE Reactor front-to-rear test hole 3865. The 
density of UOz in one fuel element assembly is 90% of theoretical, 
in the other 87%. In both assemblies the fuel element cladding is 
Zircaloy and the fuel material natural uranium. An artificial defect 
will be made in each assembly before irradiation by drilling a .005 
in. diameter hole through the cladding near the mid-point of two of 
the rods in each assembly, thus a total of eight UO2 rods, four de- 
fected and four nondefected, will be irradiated. 


24441 (HW-65789-SUP.A) Production test IP-338-A, Supp. 
A, DR-Reactor heat decay test at high outlet water tempera- 
tures. Jones, S.S. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 May 1962. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011246. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This test is identical to the original except that it authorizes the 
performance of a trial reduction in reactor flow during a prior reac- 
tor shutdown. This trial flow reduction will be performed in the 
same manner as proposed for the actual test, with one exception. 
This is, that based upon the results of this preliminary test some 
changes in the timing of the different steps may be indicated. Such 
changes can readily be handled by making each step dependent 
upon the observed reactor outlet temperature during the test per- 
formance. The other significant change in the production test is the 
increase in the allowable bulk outlet temperature from Ti + 40 + 
3°C*. This change is needed to obtain a reasonable extrapolation 
of the results of tests No. 1 and No.2 to 90°C, and is justified from 
a hazards standpoint by the excellent flow control achieved during 
test No. 1 and by the trial test that will be run prior to the perfor- 
mance of the actual test No. 2. Other aspects of the test basis and 
justification are presented in the original production test. 


24442 (HW-65851) Potential limitations of Al-Si bonded 
fuel elements. Hodgson, W.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 14 Jul 1960. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011083. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Tests in which aluminum-jacketed, Al-Si bonded uranium fuel el- 
ements were baked at various temperatures have shown there is a 
time-temperature relationship for Al-Si layer decomposition. For 
heat transfer and secondary coolant barrier considerations, the ex- 
tent of bonding layer deterioration during fuel element irradiation is 
important. Under present reactor operating conditions, Al-Si 
bonded fuel elements show evidence of internal bond deterioration, 
and to a lesser degree, external bond deterioration following irradi- 
ation. Such evidence has aroused concern for the ability of the 
Al-Si bonding layer to withstand future reactor operating conditions. 
Currently, several potential uranium fabrication and canning pro- 
cess improvements are being developed to further advance fuel 
element stability and performance. Optimization of process condi- 
tions based on these improvements may provide the necessary 





Margin of safety for good bond layer integrity during irradiation. Be- 
fore a decision can be made to continue improvement of the 
present process or convert to a new canning process, more infor- 
mation on the stability of the present fuel element bond is needed. 
The purpose of this report is to summarize data derived from past 
and present testing and to recommend courses of action to more 
fully evaluate Al-Si bond integrity under anticipated future reactor 
operating conditions. 


24443 (HW-66300-Pt.2) Production test IP-350-C, E-N 
demonstration load at H Reactor (Part 2, Flattened zone 
striped loading). Carter, R.D. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 4 Apr 1961. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94011099. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this production test is to demonstrate the feasi- 
bility of a Hanford reactor operating economically as a 
plutonium-tritium producer to increase the over-all conversion ratio 
and diversify the useful product output. 


24444 (HW-66603) Proposal for charging the fifth rupture 
fuel experiment: GEH-10, 34, 35. Call, R.L.; Kaulitz, D.C. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 25 Aug 1960. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011098. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this irradiation is to further verify the corrosion 
rate of tubular-type fuel elements under conditions of high specific 
power and central core temperatures. This fuel will be the inner 
tube only of an NPR fuel assembly. As in previous tests, this inner 
tube rupture will be used to further substantiate the rupture detec- 
tion instrumentation that is being used in the development of the 
NPR. Previously unirradiated fuel will be used in this test. The 
reactor is to operate at full power during the test. Permission is re- 
quested for charging two tubular elements The top element will 
have attached to it a hydraulic mechanism for opening a defect in 
the outer surface of the tube. The second or bottom element, will 
be used as a heater element to maintain loop temperature. 


24445 (HW-66649) Coolant backup design study basis 
and objective. Schack, M.H.; Tupper, W.J. General Electric Co.., 
Richland, WA (United States). Hanford Atomic Products Operation. 
31 Aug 1960. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011097. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Preliminary studies have, in general, indicated the need for mod- 
ifications and improvements to the reactor last ditch coolants 
systems in order to provide adequate safety of operation at power 
levels programmed for the future. These studies have indicated the 
need for improved reliability as well as increased capacity for the 
last ditch coolant systems. A design study is being prepared by 
Reactor Modification Design to define the scope of the modifica- 
tions required to provide adequate last ditch systems for the older 
areas. Adequate last ditch cooling will be provided for the 100-K 
Areas under Project CGI-844 which is currently in progress. The 
purpose of this document is to set forth the operating conditions 
and objectives on which the study will be based. 


24446 (HW-66774) Reactor, Plant Engineering short-range 
program in support of reactor operating continuity. Hutton, P.H. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Sep 1960. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011095. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Reactor maintenance problems and engineering studies have 
identified various reactor rear face piping problems at 105-B, D, 
DR, F, and H. The long-range solutions to these problems are out- 
lined in classified document HW-65269, “Existing Reactor Rear 
Face Piping Review.” These problems, however, must also be con- 
sidered from the short-range view to minimize their effects on 
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continuity of reactor operation during the interim until the perma- 
nent remedy can be accomplished. This is expected to be a 
minimum period of approximately four years. Flow and bulk outlet 
temperature up to 90,000 gpm and 95°C respectively are assumed 
to prevail in these short-range considerations. The purpose of this 
report is to review Reactor, Plant Engineering’s efforts on the 
short-range aspects of this problem. 


24447 (HW-66775-Sup.2) Interim report No. 2 E-N load 
conversion ratios. Nechodom, W.S. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 4 
Nov 1960. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011103. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Experimental data on tritium yield from lithium-aluminum pieces 
irradiated under PT-IP-255-A-9-FP have been reported previously. 
Experimental data on plutonium yield and U 295 burnout in the E 
metal portion of one central zone striped E-N column are now 
available. These data are now reported. The combined data are 
compared to the experimental and theoretical values used in the 
economic analyses of the E-N loadings. 


24448 (HW-66775-Sup.3) Semi-final report (report No. 3) E- 
N load conversion ratios. Nechodom, W.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Dec 1960. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011102. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Experimental data on plutonium yield and U?35 burnout are now 
available on the E metal portion of three central zone striped E-N 
columns and one fringe blanket E column. These data and an 
overall E-N load conversion ratio based on experimental data are 
now reported. 


24449 (HW-—66893) Revised loading and operating condi- 
tions for PT-IP-309-A and PT-IP-309-A, Supplement A in KER-3. 
Kratzer, W.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 12 Oct 1960. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012680. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor fueling; DEFECTS; FUEL ELEMENTS; TEMPERATURE 
MEASUREMENT; REACTOR OPERATION 


24450 (HW-67032-RD) C pile mark 1 overbore fuel element 
design. Cahoon, R.D.; Nechodom, W.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
6 Oct 1960. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011107. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

It is necessary to provide the option of using either aluminum or 
zirconium tubes in the C pile 20-tube overbore test. A bumper-type 
fuel element has been designed to fit a fixed ribbed aluminum tube 
size; zirconium tube dimensions were then determined which will 
provide the same flow and pressure drop when the fuel element is 
changed from bumper type or self-supported without changing 
other fuel dimensions. 


24451 (HW-67156) Orifice sizes for K-reactor fringe zones 
with I&E fuel. Waters, E.D.; Calkin, J.F. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Oct 1960. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011106. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this report is to describe orifice combinations 
which can be utilized in Zone 2, 3, and 4 of the K Reactors while 
using K-IV I&E fuel elements and to present working data to 
describe the calibration and.critical flow characteristics of initial pro- 
totypes of these orifice combinations. A discussion is included 
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concerning the minimum flow rates attainable by front face orificing 
while avoiding critical flow conditions. 


24452 (HW-67196) Fuel element study for Reactor Over- 
bore Program. Stringer, J.T.; Blanton, W.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
15 Dec 1960. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012436. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Recent studies have confirmed that large incentives exist for 
overboring the reactor process channels approximately 500 mils in 
the C and five old reactors under the proposed Plant Improvement 
Program. Conservative estimates of the incentives for overboring 
indicate a payout period of about two years for the proposed work, 
an increase in plutonium production of 15-18%, derived from in- 
creased conversion ratio and a reduction in plant unit cost. Since 
sufficient progress has been made in the areas of reactor develop- 
ment to warrant the necessary planning and budgetary action to 
accomplish the proposed work, a preliminary study has been con- 
ducted to determine and assess the technical problems associated 
with the processing and performance of oversize fuels, to define 
those areas requiring further development, and to provide cost esti- 
mates for the conversion and operation of both offsite uranium 
fabrication facilities and HAPO fuel manufacturing facilities as re- 
quired to produce oversize fuel elements. Details of this study are 
contained in this report. 


24453 (HW-67382-Rev.) K Reactor: HCR sleeves. Zima, 
G.E. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 12 Dec 1960. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012429. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Irradiation Processing Department opinions regarding HCR 
sleeves. It is believed that Zr-2 would be a satisfactory sleeve ma- 
terial providing it is limited to maximum service temperatures the 
order of 400 degrees C. Both Inconel and a 300 series stainless 
steel are believed possibilities for uncooled sleeve materials, with 
Inconel our preference. Beryllium, in virtue of its outstanding nu- 
clear properties and probably satisfactory chemical and mechanical 
properties, warrants consideration on a pilot basis if fabrication of a 
suitable sleeve form is practicable. Consideration of any sleeve 
material should include techniques for minimizing the friction be- 
tween the sleeve and the control rod — particularly when a fretting 
— prone material, such as Zr-2, is involved. A ball, or roller, bearing 
rod support, with a ceramic bearing contacting the sleeve, might be 
considered as a device for reducing sleeve wear and improving rod 
manipulation. 


24454 (HW-67414) Process improvement transition autho- 
rization IP-14-1: D Reactor full pile loading of bumper fuel 
elements. Benson, J.L. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Nov 1961. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012423. Source: 
OSTI; NTIS; GPO Dep 

Declassified. 

The purpose of this Process Improvement Transition Authoriza- 
tion (PITA) is to authorize full pile loading bumper fuel elements in 
the fringe zone will be reviewed and, if desirable, recommenda- 


tions to curtail fringe loading may be made based on economic 
considerations. 


24455 


(HW-67429) Review material on Chapter 5: Control 
of the pile reaction, Reactor Processing Fundamentals Course. 


Lockwood, E.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 21 Nov 1960. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012427. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This document is the third of a series of question and answer 
lists issued as a review of the material discussed in the Reactor 
Processing Fundamentals Course. Each document represents the 
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material covered by the Reactor Specialists during a typical three- 
month training program. Each question is discussed individually 
and the entire list completed during the three-month session. Each 
three-month-training period is devoted to the complete discussion 
of a single chapter of the IPD Physics Primer series. The questions 
are compiled in a logical sequence with the material as presented 
in Chapter V of the Primer series control. As the course pro- 
gresses, a certain amount of recall of earlier chapters is essential to 
a thorough knowledge of the specifics of reactivity and distribution 
control. Therefore the first half of this document consists of material 
previously presented in a slightly different manner. Basic points are 
stressed; the intent is, of course, that informative discussions lead 
to a better understanding of the material presented in the Primer. 


24456 (HW-67443) Proposal to include blanket loadings in 
our plant improvement program. Lang, L.W. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 18 Nov 1960. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94012426. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Test metal was irradiated to simulate a ‘blanket’ loading and 
striped E-N load under PT-IP-255-A-9-FP. The product analysis 
has now been obtained on the test material. The interpretation of 
this data and plant direction that might follow is considered in this 
document. 


24457 (HW-67444) Effluent system capacity Project CGF 
883 increased process water flow — 100-K. Schack, M.H. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 18 Nov 1960. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012425. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The process water flow rates at the 100-K Reactors will be in- 
creased as a result of plant modifications under Project CGI-883. 
The flow rates to be achieved by the project are 188,000 and 
200,000 gpm under five and six 190 Building pump operation re- 
spectively. Preliminary studies have indicated that the K-Area 
effluent systems will, for the most part, be adequate for the ex- 
panded conditions provided the reactor effluent is continuously and 
simultaneously discharged from two retention basis to the river by 
way of the basin overflow weirs. The third basin would be available 
for any necessary effluent retention or diversion of effluent into crib 
facilities. The purpose of this document is to present the results of 
an analytical study of the effluent system capabilities and to set 
fourth the additional design work with which must be performed in 
order to complete the detailed design of required alterations to the 
effluent system. 


24458 (HW-67521) Anticipated power generation rates for 
NAA-111 fuel plates. Franklin, F.C. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 23 
Nov 1960. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012419. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Three fuel element assemblies, each containing U-Mo fuel plates, 
will be irradiated in a side test hole at KE-Reactor. This document 
presents efforts made to determine the heat generation rate of the 
fuel plates from data from a capsule mockup irradiation in HTR. 


24459 (HW-67530) Analysis of quality certification data: 
WARP, TFC and delta OD. as a function of reactor operating 
conditions. Hagie, L.T.; Jaech, J.L. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 23 
Nov 1960. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94012418. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report is the second in a series on the definition of perfor- 
mance of irradiated fuel elements as measured by the Quality 
Certification Program. Objectives of this analysis are to establish 
empirical mathematical relations which fit observed data from > 
2000 fuel elements measurements for WARP, TFC, and DELTA 





ODz, as a function of reactor conditions (power, surface tempera- 
ture, time). 


24460 (HW-67747-Suppl.1) Time-temperature behavior of 
fuel elements discharged to air: CVI fuel elements. Zaloudek, 
F.R. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 29 May 1961. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94014201. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; FUEL CANS/melting; ALUMINIUM/melting; MELT- 
ING; ALUMINIUM; TEMPERATURE DEPENDENCE; HEATING; 
TRANSIENTS; HEAT TRANSFER 


24461 (HW-67912) Loading and operating conditions for 
NIN-1 and NIE-1 elements in the KER loops under PT-IP-377-A. 
Kratzer, W.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 23 Dec 1960. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94012685. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This document provides the loading and operating conditions for 
eight 16-inch or five 24-inch elements, either natural NIN-1 or 
.947% enriched NIE-1, in any of the four KER loops. The loadings 
are tabulated; operating conditions for either charge in KER 2, 3, 4, 
or 1 are given in figures. 


24462 (HW-68214) Heat transfer experiments simulating a 
failure of the inlet piping to a K reactor process tube. Waters, 
E.D.; Fitzsimmons, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 20 Jan 1961. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010872. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Reported herein are the results of laboratory heat transfer exper- 
iments. These experiments were conducted to investigate fuel 
element temperatures which could result from coolant flow loss fol- 
lowing a failure of the inlet piping to a process tube at a K reactor. 
The failure of the inlet coolant piping between the front header and 
the process tube on a reactor would cut off the flow of cooling water 
to the fuel elements but should immediately initiate a reactor scram 
by causing a low trip on the Panellit pressure monitor. However, 
the reactor power reduction would not be immediate nor absolute 
and would be dictated by the time required to insert the emergency 
control rods and by post-scram delayed fission and fission product 
decay heating. The only means of heat removal from the affected 
tube and fuel elements during the post-scram period would be by 
reverse flow of hot water from the rear header. The objective of the 
subject experiments was to determine what rear header pressures 
would be required to achieve adequate cooling of a K reactor fuel 
assembly during such a post-scram period. Such information is of 
value in updating of reactor hazards evaluation reports. Experimen- 
tal studies were previously reported concerning failure of a front 
hydraulic fitting on a C reactor ‘Operational-charge-discharged’ 
geometry. Preliminary experiments were also conducted for a stan- 
dard K reactor coolant inlet geometry, but failure of the test section 
caused postponement of the program. The previous studies did 
indicate appreciable differences in the rear header pressures re- 
quired for adequate post-scram cooling of the two assemblies and 
thus the C reactor data could not be applied to K reactor. 


24463 (HW-68273) Heat transfer experiments simulating 
front header pressure reductions to a K-Reactor process tube. 
Waters, E.D.; Fitzsimmons, D.E. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Feb 
1961. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94012528. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report presents the results of heat transfer experiments 
which were conducted to determine the ability of a K-reactor fuel 
channel assembly to undergo various degrees of coolant supply 
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header pressure decrease without resulting in fuel jacket melting. 
The experiments were conducted with an electrically heated test 
section in the single tube prototype Heat Transfer Apparatus of 
Thermal Hydraulics Operation. 


24464 (HW-68404) Irradiation test data for PT-IP-296-D 
swelling test of natural and three per cent enriched uranium, 
Capsules No. 4, 5, and 6. Marshall, R.K. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
6 Feb 1961. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011065. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. SLIGHTLY ENRICHED URANIUM 
irradiation; IRRADIATION CAPSULES/materials testing; IRRADIA- 
TION; IRRADIATION PROCEDURES; SWELLING; THERMAL 
NEUTRONS; EXPERIMENTAL DATA; HANFORD PRODUCTION 
REACTORS 


24465 (HW-68438) Analysis of the twelve two-ton test 
batches for the review of plutonium formation rates as a func- 
tion of MWD. Zimmer, W.H. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 9 Feb 1961. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012085. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The 12 batches were individually dissolved in Redox dissolvers. 
U and Pu were separated from the test solutions and purified for 
isotopic analyses. Results are tabulated; Am-241, Cm-242, and Np 
concentrations are also reported. 


24466 (HW-68448-D) Dally data sheets, UT-2 test, PT-IP- 
310-A-FP, D reactor. Clinton, M.A. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 17 Aug 
1961. 51p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010507. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report contains daily data of the D reactor’s: outlet tempera- 
ture; panelist dial; panelist base; front header pressure; and 
downstream probe thermocouple readings. 


24467 (HW-68469) Production test IP-394-1: Use of PT-216 
fuel columns for routine axial flux determination. Graves, S.M. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 13 Feb 1961. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010506. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

It is the objective of this production test to authorize the use of 
PT IP-216-A (Quality Certification) fuel columns and supplementary 
numbered columns are required for obtaining routine axial flux 
measurements suitable for metal performance analysis. 


24468 (HW-68476) Interim goal exposure plans for O-II- 
NB and O-IIl-EB material for B, D, DR and F reactors. 
Bloomstrand, R.R. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 13 Feb 1961. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010503. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this report is to recommend variable goal plans 
for natural and enriched bumper fuel elements, specifically for 0-Ill- 
NB and 0-IIl-EB materials, to be irradiated at the B, D, DR, and F 
Reactors. The average goal exposure for all bumper fuel elements 
at D Reactor was specified to be 900 MWD/T, with provisions being 
made for revision by normal procedures. Exposures for enriched 
bumper material at the B, M. and F Reactors were not specified in 
the PITA supplement authorizing charging of this material. 


24469 (HW-68908-RD) Offsite Extrusion Program sum- 
mary report. Nickolaus, J.W.; Guay, A.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
1 Apr 1961. 104p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-76RL01830. 
DE94014188. Source: OSTI; NTIS; GPO Dep 

Declassified. 

The coextrusion process for fabricating zircaloy-2 clad metallic 
uranium fuel elements was developed by Nuclear Metals Incorpo- 
rated, West concord, Massachusetts. When the coextrusion 
process was selected for fabricating NPR fuel elements, it became 
necessary to acquire experience in this process. Since there were 
no extrusion facilities immediately available at HAPO, it was neces- 
sary to initiate a development program using offsite extrusion 
facilities. Two basic objectives of this program were: (1) To acquire 
training in the art of coextrusion and, (2) to produce fuel material 
for the HAPO process development program. The extrusion work 
was performed at Nuclear Metals and at Bridgeport Brass Co., 
Adrain, Michigan. At Nuclear Metals, a 1000 ton, direct drive, 
Watson-Stillman rod press was used. At Bridgeport Bass, a 2200/ 
200 ton, water accumulator, external manipulator, three column 
(Brooklyn Model) Loewy Hydropress was used. A total of 128 co- 
extrusions were made. The date, location, description of material 
extruded and pertinent reports are summarized. Detailed data, 
description and evaluation for each extrusion run is reported in Ap- 
pendices IX inclusive. Significant observations and conclusions 
are summarized in each appendix. 


Order Number 


24470 (HW-68970-B) PT-IP-402-A aluminum capsules in 
DR daily data sheets. Weber, J.W. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 4 Oct 
1961. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94014191. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor operation; ALUMINIUM /irradiation; ALUMINIUM; IRRADIA- 
TION; TESTING; TEMPERATURE MEASUREMENT; PRESSURE 
MEASUREMENT 


24471 (HW-69154) Supplementary report of preliminary 
testing production test IP-234-AE: Supplement 2, Project CG- 
775, prototype testing of the 190-K process pumping units. 
Schack, M.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 6 Apr 1961. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94012530. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

It was necessary to provide a basis for the design of modifica- 
tions to the 190-K pumping units to achieve increased process 
water flow rates. The prototype pumping unit was inspected for 
cavitation damage after 3 months operation. The low lift pump 
impeller showed no cavitation damage, while the high lift pump im- 
peller showed excessive damage. The lower max flow capacity and 
slightly increased power requirements of the third prototype im- 
peller should not preclude its use if its cavitation performance 
proves satisfactory. Required combined five and six pump flow 
rates would be achieved with proper sizing of impeller diameter. 
Adequate margin of safety would exist between design operating 
points (five and six pump operating points) and max capacity. Un- 
der four pump operating conditions, the flow would be reduced 1% 
below that of the first impeller design, and the bulk outlet tempera- 
ture surge would be increased one degree following instantaneous 
reduction to four pump operation. 


24472 (HW-69530) Flow increase: C reactor. Tupper, W.J. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 11 May 1961. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010474. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

At the request of B-C Maintenance Engineering, this study was 
initiated to investigate the feasibility of replacing the 190-C and 
105-C process water flow-meter orifices with venturi tubes. Specific 
aspects of the problem studied were potential flow increases, ac- 
companying production increases, costs, and the ability of the 


existing 190-C pumps and motors to provide the potential flow in- 
crease. 
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24473 (HW-69857) KER-3 operating report test K-3-13, PT- 
1P-363-A: Irradiation of ZR-2 jacketed enriched single tube fuel 
elements in the KER Loops. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 12 Jun 1961. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010630. Source: 
OSTI; NTIS; GPO Dep. 

Declassified 3/30/94. 

The objective of the test was to evaluate the behavior during ir- 
radiation of nominally 1.739 inch OD, 1.074 inch ID, Zircaloy-2 
jacketed single tube fuel elements with brazed end closures at op- 
erating conditions somewhat more severe than those expected for 
N Reactor fuel element outer tubes. The test elements were fabri- 
cated with the Be-Zr alloy brazed end closure planned for use on 
N Reactor fuel elements. Iron supports were used to minimize pro- 
cess tube scratching during charge-discharge. 


24474 (HW-70107) In-reactor operating conditions for 
three charges of KSE-3 elements in the KER loops. Kratzer, 
W.K. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 26 Jun 1961. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94012095. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The KSE-3 element, a 1.6% enriched Zr-2 Jacketed tubular ele- 
ment nominally 1.74 inch O.D. by 1.05 inch |.D., was designed for 
irradiation in the KER loops to simulate the behavior of an N- 
reactor outer fuel tube. Three charges of these fuel elements have 
been irradiated under PT-IP-363-A: one in KER-2 to 1985 MWD/T, 
one KER-3 to 3555 MWD/T, and one in KER-4 to 1.195 MWD/T. 
This document provides the calculated powers and temperatures 
for each fuel element during the time it was irradiated. 


24475 (HW-70223-A) Design of production test IP-423-A- 
FP evaluation of uranium fuel cores having virus heat 
treatments. Hodgson, W.H.; Clinton, M.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 Jan 1962. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010928. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Fuel element warp occurring during the irradiation period is con- 
sidered to be one of the major fuel element dimensional stability 
problems. Warp has been shown to correlate with accelerated 
corrosion attack. and also can contribute to stuck fuel charges, 
particularly in bumpered or self-supported charges where the annu- 
lar clearances are reduced due to the presence of the projection 
rails. Thus, any process which offers a potential for reducing the 
average warp should be evaluated. Preliminary tests offsite have 
indicated that the use of a commercially available oil for a quench 
medium following beta heat treatment produces a fuel core with 
less residual stresses and a slightly finer and more uniform grain 
size than that produced by the present HAPO method of water 
quench. Thus, adoption of an oil quench nay offer a means 
whereby warp can be reduced without incurring costly revisions to 
equipment or fabrication processes. This report presents an irradia- 
tion testing program to evaluate the performance of oil quenched 
cores and to determine the optimum core heat treatment. 


24476 (HW-70702) Production test IP-431-A expansion of 
overbore test facilities C Reactor. Van Wormer, F.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 11 Aug 1961. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011298. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this production test is to authorize the installa- 
tion of at least 40 additional large size Zircaloy process tubes in 
graphite channels that have been enlarged to 2.275 inches at C 
Reactor and to charge these tubes with large diameter (CVIN) fuel 
elements to obtain preliminary conversion ratio data and further 


qualitative data regarding the irradiation behavior of large diameter 
fuel element designs. 





22 NUCLEAR REACTOR TECHNOLOGY 


2206 Research, Test, Training, Production, Irradiation, Materials Testing 


24477 (HW-70807) Radiochemistry for the rupture of 
Zircaloy-2 clad heavy-walled tubular fuel element in KER 
Loop-3. Perrigo, L.D. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 21 Aug 1961. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010619. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

On the 0000 — 0800 shift, December 9, 1960, the delayed neu- 
tron monitor on KER Loop 3 gave a high coolant activity signal 
indicating a possible fuel element failure in this loop. KE Reactor 
was shut down immediately thereafter. This report is being written 
to summarize the events pertinent to this KE Reactor scram and to 
discuss the results and significance of data from analyses on 
coolant and coupon samples taken from the KER Loop 3 system. 


24478 (HW-70851-Rev.) Water shut-off times for C over- 
bore charges. Jones, S.S. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Feb 1962. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010602. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. WATER SUPPLY/shutdown; SHUTDOWN/ 
time dependence; HANFORD PRODUCTION REACTORS/water 
supply; HEAT LOSSES; SHUTDOWN; EXPERIMENTAL DATA 


24479 (HW-70858) Post irradiation examination of trans- 
verse cracked rupture from 2986 DR (Rm 427). Gruber, W.J. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 28 Aug 1961. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010850. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

An O Ill N, | and E dingot element exhibited several transverse 
cracks when it failed in tube 2986 DR. Detailed examination in the 
Radiometallurgy Laboratory was requested to determine the cause 
of failure and obtain the ingot number. The element was so badly 
damaged that it was impossible to determine the exact cause of 
failure. Reaction between the coolant and fuel occurred at the in- 
ternal surface around the spire over the total length of the element. 
Reaction was the greatest near the midpoint where the transverse 
cracks occurred and was least in the male end. Metallography of 
both longitudinal and transverse sections revealed that the metal 
quality of the fuel vas good. Cracks which originated from the ox- 
ide extended in both the longitudinal and transverse directions. The 
fuel near the core, which was insulated by oxide, was annealed but 
had not been heated into the uranium beta phase. One transverse 
crack which appeared to have water entry was observed approxi- 
mately two inches from the male end. The ingot number was UZ 
5751 B. After removal of the cladding at the ends, the uranium was 
bright dip etched and no defects were observed in the surface 
metal. 


24480 (HW-—70875-RD) Report to the working committee. 
Stringer, J.T.; Minor, J.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Aug 1961. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010524. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Topics include: uranium quality and technology, fuel assembly 
technology, irradiation experience, E-N program, projection fuel 
program, overbore fuel program, Ni-plated Al-clad fuel elements, 
fuel element development, NPR program. 


24481 (HW-70941) Post irradiation examination of low ex- 
posure overbore elements. Gruber, W.J. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 Sep 1961. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010533. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The uranium OD increased about 20 mils in 97W-17 and 12 mils 
in 96W-18. The ID did not change. Remaining cladding thicknesses 
of 97W-17 were 37 mils minimum and 41 mils maximum external, 


and 42 mils minimum and 44 mils maximum internal, excluding the 
A,-S;. Remaining cladding thicknesses of 96W-18 were 35 mils 
minimum and 45 mils maximum external, and 36 mils minimum 
and 45 mils maximum internal, exclusive of A\-S;. Metallographic 
examination disclosed small grains to a depth of about 10 mils on 
the internal surface of the uranium in both elements. The spire 
bond in 97W-17 was cracked completely around the spire. 


24482 (HW-71061) Performance characteristics modified 
low lift pumps 100-K Area. Keene, L.M. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Sep 1961. 6p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order Number 
DE94010535. Source: OSTI; NTIS; GPO Dep. 
Declassified. 


A development program was initiated under Project CG-775 to 
test the proposed. process water pump modifications for Project 
CGI-883, Increased Process Water flow 100-K Area. Both the high 
lift and low lift pumps of the 190-KE pumping Unit were modified 
during May, 1959 for in-service prototype testing of the proposed 
equipment revisions. The testing proved the feasibility of the modi- 
fication program but a problem, in the form of capitation damage to 
the high lift pump impeller, was noted. An incremental production 
gain at the NE reactor was realized as a result of the test program. 
interim funds were authorized in February 1960 to initiate detail de- 
sign on total KE and KW water plant expansion and to modify one 
KW process paying set for an early incremental production gain at 
the KW reactor. The modified KW process pumping unit was 
placed in service in mid-1960 and a proportionate reactor produc- 
tion gain was realized. Shortly after the modified KW pumping unit 
was placed in service it was noted that the total process water flow 
in KW was somewhat greater than in KE. An investigation was 
made to evaluate the low lift pumping Units in each area to find out 
if they contributed to the difference in flow. This report describes 
the results of the investigation. 


24483 (HW-71074) Experimental boiling burnout condi- 
tions for Hanford production reactors. Waters, E.D.; Batch, J.M. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 20 Sep 1961. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010621. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this report is to present some experimental data 
concerning boiling burnout and to discuss briefly the significance of 
these data in relation to the Hanford production reactors. 


24484 (HW-71124) Processing data for coextruded fuel el- 
ements in ETR, KER and MTR Loops. Robinson, R.K. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 8 Nov 1961. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010620. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The following data represents processing conditions used in fab- 
ricating prototypic (except for supports) natural and enriched NPR 
element assemblies and K-type I&E* for the following production 
tests: ETR, 6x6 Loop; GEH-10, Nos. 52, 53, 54 and 55; KER 
Loops; PT-377; MTR Loop; GEH-4, Nos. 68, 69 and 70. The pur- 
pose in documenting the data is to provide a permanent record of 
processing conditions and dimensions which may be referred to for 
post irradiation analysis and possible future process work. Post 
irradiation results will be issued by the Fuels Development Opera- 
tion, Hanford Laboratories Operation, and the test loop operating 
conditions will be issued by Process and Reactor Development Op- 
eration, Irradiation Processing Department, as outlined in the 
Production Test Procedure. 


24485 (HW-—71408-Vol.2-RD) NPR hazards review: (Phase 
1, Production only appendixes): Volume 2. Miller, N.R.; Trum- 
ble, R.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 15 Aug 1962. 415p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94010515. Source: OSTI; 
NTIS; GPO Dep. 
Declassified. 
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The NPR Hazards Review is being issued in a series of volumes. 
Volume 1, which has already been published, was of the nature of 
an expanded summary. It included the results of hazards analyses 
with some explanatory material to put the results in context. Vol- 
ume 2 presents results of reviews made after the preparation of 
Volume 1. It also contains supporting material and details not in- 
cluded in Volume 1. Volumes 1 and 2 together provide a nearly 
complete “Design Hazards Review of the NPR.” However, certain 
remaining problems still exist and are to be the subject of a contin- 
uing R&D program. These problems and programs are discussed 
in Appendix H. Neither Volume 1 nor Volume 2 treat operational 
aspects of reactor hazards in detail. This area of concern will be 
the primary subject of a third volume of the NPR Hazards Review. 
This third volume, to be prepared and issued at a later date, may 
also contain information supplementing Volurnes 1 and 2. 


24486 (HW-71619-RD-Rev.4) Technical specifications: 
Hanford Production Reactors: Revision 4. Gilbert, W.D. (comp.). 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 16 Feb 1962. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012087. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report provides technical specifications applicable to the 
eight operating production reactor facilities, namely B, C, D, DR, F, 
H, KE and KW (referred to as the Hanford Production Reactors), 
located at the Hanford Site in the State of Washington. Basic de- 
scriptions of the reactor facilities are also contained in the report. 


24487 (HW-71709) Relative xenon instability in the Han- 
ford K and N reactors. McDaniels, D.K. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
16 Nov 1961. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94010473. Source: OSTI; NTIS; GPO Dep. 

Delcassified. 

The combination of a large reactor core with a sufficiently high 
flux level results in complications of the dynamic behavior of the 
core due to asymmetric xenon and temperature instabilities. In both 
phenomena, a local increase in neutron flux causes an increase in 
neutron multiplication in a surrounding zone. We consider here the 
instability associated with the delayed production of Xe', an iso- 
tope with a very high thermal neutron cross section. In order for 
this instability to result in flux oscillations., the neutron production 
in one part of the core must be independent of conditions in 
another part. Said in another way this means that the neutron mi- 
gration area must be considerably less than the square of any core 
dimensions. Thus, even though the total reactor power is held con- 
stant, it may be possible that neutron leakage from one part of the 
reactor to another is insufficient to counteract the tendency of the 
local flux to continue increasing in the part of the reactor where it 
is already high. An asymmetry in the distribution of reactor power 
may thus tend to increase in After some initial confusion., it has 
been found that close monitoring of the local power trends over the 
reactor volume permits satisfactory control. It is useful, however, to 
know quantitatively just how severe the problem is at a given reac- 
tor. Furthermore., an understanding of the possible flux variations 
can help considerably in visualizing what is actually going on inside 
the reactor in order to counteract the tendency towards flux distor- 
tions. This report gathers together the principal theoretical work on 
the problem., emphases the qualitative aspects to aid in giving a 
visual picture, and applies these results to K-Reactor and NPR. 


24488 (HW-71751) D-Reactor Graphite Burnout interim Re- 
port: IP-25A(PT-105-532-E). Ryan, B.A. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
10 Nov 1961. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94010963. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The oxidation rate of the moderator in D-Reactor has been moni- 
tored from samples placed along the length of process tube 
channel 3478. During the interval from August 8, 1960, to August 
10, 1961 were very high, up to 40%/KOD (1000 operating days). 
From the shape of the front-to-rear burnout profile, the oxidant ap- 
pears to be oxygen and/or water. 
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24489 (HW-72411) PT IP-416 measurement of the horizon- 
tal rod strength at H Reactor: Final report. Vaughn, A.D. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 24 Jan 1962. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011315. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The object of this test was to obtain data concerning the reactiv- 
ity of the horizontal rods in the E-N fuel loading at H Reactor. An 
accurate calibration of the control rods could then be used to pro- 
vide a more accurate measurement of the other reactivity variables 
associated with the E-N loading. A comprehensive rod calibration 
test was performed at H Pile in 1957. Results of the present test, 
needed because of the “blacker” E-N fuel in the pile, have been 
normalized to the 1957 test results and extrapolated to a 
full-system calibration. Two short tests were carried out for this pur- 
pose: (1) a scram transient test, and (2) a modified rising period 
calibration test. 


24490 (HW-72496) Physics aspects of operation in event 
of a large reactivity loss. Heiple, R.B. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 29 
Jan 1962. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94010541. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The following information was prepared to assist the physicist 
who encounters a large reactivity lass as in a water soaked lattice 
or a more permanent loss as in the case of balls remaining in the 
pile after a ball drop. The discussion is based on experience 
gained during F Reactor’s severe water leak of July 27, 1961. 


24491 (HW-72497) Characteristics of splines for fine dis- 
tribution control. Carter, R.D. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Jan 1962. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010542. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The introduction of poison splines as operating aid at the Han- 
ford reactors has resulted in an impressive production increase. 
This increase is mainly due to the effect on startup control and to 
better equilibrium flux shaping. In providing sufficient reactivity 
effect for startup control, however, present splines sometimes in- 
crease rather than decrease flattening and distribution control 
problems when utilized during equilibrium operation. In additional 
being of constant poison strength along their length, they have lim- 
ited effectiveness for axial flux control and shaping. It has therefore 
been proposed that in addition to the present spline, the use of two 
other types of splines with finer reactivity effects might be advanta- 
geous. These splines are as follows: (1) To reduce large rod 
movements and increase flattening efficiency - a spline with uni- 
form poison distribution along its length but only about 50 per cent 
of the present spline reactivity strength. (2) To increase axial flux 
control and shaping — a spline with poison only on the downstream 
end, no poison on the upstream end. 


24492 (HW-72506) Production test IP-486-D, Irradiation of 
corrugated fuel elements. Marshall, R.K.; Kratzer, W.K. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 26 Jan 1962. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010543. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this production test is to authorize the irradiation 
of three natural uranium corrugated |&E-type fuel elements in a KE 
Reactor front-to-rear test hole. The ultimate exposure of Zircaloy-2 
clad, coextruded, uranium-cored fuel elements may be limited by 
localized tensile necking and splitting of the jacket. The total defor- 
mation capability of a fuel element is increased by corrugating the 
outside surface so the perimeter is greater than that of a circle cir- 
cumscribing the equivalent cross sectional area. Thus, swelling of 
the uranium core is accommodated by bending of the clad rather 
than by large clad tensile strains. The test is designed so the 
knowledge gained will be applicable to the NPR fuel assemblies. 





24493 (HW-72575) Rear crossheader expansion joints. 
Hutton, P.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 8 Feb 1962. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94010572. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The purpose of this report is to describe the results of prototypic 
tests of piping alterations designed to alleviate the above described 
conditions and to outline a program for full-scale implementation of 
these alterations. 


24494 (HW-72728) Summary status report internal corro- 
sion of ribbed aluminum process tubes. Carlson, P.A.; Curtiss, 
D.H.; Miller, N.R.; Van Wormer, F.W. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 19 
Feb 1962. 95p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO6-76RL01830. Order Number 
DE94014311. Source: OST!; NTIS; GPO Dep. 

Declassified. 

The increasing incidence of leaking process tubes, and the ap- 
proaching end of the useful life of process tubes in the C and K 
Reactors, have focused attention upon the various sources of alu- 
minum process tube leaks. Further, the replacement of large 
numbers of process tubes with new ones, also of aluminum, will 
require continued attention to these sources to make efficient use 
of the new tubes. One of the sources of process tube leaks is the 
corrosion that attacks the interior surface of the process tube. The 
factors influencing the extent of this corrosion attack are varied and 
complex, and in recent years, the corrosion service conditions 
have become increasingly more severe. Each of the factors in- 
volved in determining the rate of corrosion attack has thus become 
individually more important, and the need to understand the inter- 
relationships among them has increased. It is the purpose of this 
report to discuss the technical factors contributing to the internal 
corrosion of the process tubes, to review the way some of these 
factors have varied in the past, to examine the means available for 
evaluating the extent to which corrosion has damaged the tube 
walls, to comment upon the ways in which knowledge of these fac- 
tors can be utilized to obtain desirable service lives from the 
process tubes, and to evaluate the current status of C and K Reac- 
tor process tubes and their probable remaining lives. 


24495 (HW-72810) Prerequisite requirements for higher 
graphite temperature limits and/or nitrogen atmosphere at all 
reactors. Graves, S.M. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 26 Feb 1962. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011277. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The graphite temperature limits specified in the process 
standards-are being closely approached or have limited power 
levels at B, D, DR, and reactors. An increase of approximately 50— 
100 C in graphite temperature limits at these reactors would permit 
year-around operation on bulk outlet temperature limits. There has 
been considerable recent interest in extending to all reactors the 
use of nitrogen as a reactor gas constituent. With present graphite 
temperature limits, significant benefit from nitrogen usage will not 
be obtained during the winter months at reactors which are 
graphite temperature limited with approximately 100 per cent 
helium. However, during the summer months when bulk outlet tem- 
perature limitations result in graphite temperatures considerably 
below the maximum permissible graphite temperatures, the substi- 
tution of nitrogen for carbon dioxide could be of value. Under these 
circumstances, both a reduction in helium usage and a reduction in 
enrichment costs could result. With an increase in permissible 
graphite temperature limits, year-around benefit from reduced he- 
lium usage and reduced enrichment costs would be possible. To 
meet the Pu-240 specification with higher graphite temperatures 
however, would require a reduction in current goal discharge expo- 
sures with resulting increased fuel and burnout costs. Additionally, 
the incentives for higher graphite temperatures are very sensitive to 
both the mode of operation and to the assumed product worth. An 
economic study by the Process Analysis Unit discussing in detail 
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the factors influencing the incentive for higher graphite temperature 
will be published in the near future. At a meeting among the staff 
several weeks ago, the prerequisite requirements for permitting 
higher graphite temperatures and/or nitrogen usage at all reactors 
were discussed. It is the purpose of this letter to briefly outline the 
prerequisite steps considered necessary to achieve these goals. 


24496 (HW-73553) Proposal for the irradiation of cladding 
studies capsules, Series 2. Weber, J.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
3 May 1962. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94010492. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Localized cladding instability or necking has resulted in failures 
of the Zr-2 cladding of rod cluster and tubular fuel elements and 
fuel rods in Nak filled capsules. The cause of this non-uniform 
cladding strain is thought to be a combination of the effects of irra- 
diation and nonuniform cladding thickness. To determine the 
influence of these two factors and that of temperature on the sus- 
ceptibility to failure, and to obtain data related to cladding thickness 
tolerances for the NPR fuel elements an irradiation experiment was 
designed. This experiment consisted of eighteen capsules each 
containing three Zr-2 clad uranium rods. Cladding thickness varia- 
tions of up to 25 percent were introduced in the cladding by 
machining “grooves” longitudinally on the outer surface. The tem- 
peratures of the cladding were established by the thickness of the 
capsule wall. These capsules, charged in DR Reactor in October 
1961, were prematurely discharged after five days irradiation be- 
cause of a rupture. The cause of the rupture was established to be 
overheating and accelerated corrosion of the Zr-2 capsule body as 
a result of inadequate coolant to the capsule surface. 


24497 (HW-73615-SUP.2) Supplementary E-N load conver- 
sion ratio data. Nechodom, W.S. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 13 Aug 
1962. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94012009. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The interim report included an analysis of those E-N case and 
blanket loading conversion ratio data which were available at that 
time, and an extrapolation of those data to expected, optimum, E-N 
operating conditions. Since issuance of the interim report further tri- 
tium yield data have become available from extraction of the tritium 
from the lithium-aluminum slugs irradiated in the second E-N core 
loading, and from the large batches of lithium-aluminum slugs irra- 
diated as part of the blanket loading. Since these data complete 
the planned program of tritium analyses for the E-N demonstration 
load, it is felt appropriate that they be reported at this time. No fur- 
ther plutonium yield data have been received since issuance of the 
interim report and for this reason the plutonium conversion ratio is 
still tentative. It may be different when data from the second core 
test loading has been received. 


24498 (HW-73638) Assembly and performance of fuel ele- 
ments for H-Reactor E-N demonstration load: Final report. 
Blanton, W. A.; Hodgson, W. H. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 29 May 
1962. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE94010556. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Preparation of enriched fuel elements and target (N) elements 
for a full H-Reactor E-N demonstration loading was authorized in 
April, 1960. The objective of this loading was to demonstrate the 
feasibility of operating a Hanford reactor economically as a 
plutonium-tritium producer to increase over-all conversion ratio and 
diversify product output. Irradiation of the E-N load began in May, 
1961 and was completed in January, 1962. 


24499 (HW-73713) Description of the net return optimiza- 
tion computer program, IBM 7090, Fortran monitor. Sparks, 
G.R. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 21 May 1962. 66p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94011304. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

During the past four years, IBM data processing computers have 
been utilized to perform countless studies involving the optimization 
of the HAPO plutonium production complex (RA.PO and off-site 
supporting plants). During this time, three process optimization 
models have been constructed and associated Fortran programs 
have been written. These three are (1) maximum net return, (2) 
minimum reactor unit cost, and (3) maximum grams. This docu- 
ment will be concerned only with the first program: net return 
optimization. In January of 1960, a new program was written for 
the IBM EDPM 709. This new program incorporated the desirable 
features of the previous programs and provided additional output 
data. During the two years since January, 1960, the net return opti- 
mization program has undergone many changes. These changes 
have been caused by improvements in the process technology and 
a major change in the definition of the Pu-240 specification. It is 
the purpose of this document to describe the current version of the 
net return optimization program. 


24500 (HW-73936) Production test IP-510-A, irradiation of 
cladding studies capsules, Series 2. Kratzer, W.K. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 14 Jun 1962. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94010973. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Declassified. 

The objective of this production test is to evaluate the effect of 
Zr-2 jacket uniformity, thickness, and temperature on non-uniform 
clad straining of coextruded Zr-2 jacketed rod samples. 


24501 (HW-73956) Examples of the changes in tempera- 
ture, pressure and flow following a reactor power surge. 
Kreiter, M.R.; Batch, J.M. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 7 Jun 1962. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010944. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

While it is obvious that a power surge in a Hanford reactor will 
result in temperature increases of the fuel and water, it is also true 
that there will be changes in the coolant flow rate and the pres- 
sures in each process tube. In addition, if the power increase is of 
sufficient magnitude, a self-induced flow reduction will occur as a 
result of pressure changes due to boiling within the process tube. 
The relations between power, temperatures, flow and pressure 
following a power surge are difficult to calculate with precise accu- 
racy. However, a knowledge of these relations is important for 
incorporation with physics considerations to allow prediction of 
maximum fuel temperatures following a power surge and to specify 
detection instrumentation for proper reactor control. Fairly precise 
information of temperatures, flow, and pressure in a single process 
tube following a power surge can be obtained using an electrically 
heated model in the 189-D heat transfer laboratory. Obtaining such 
information for all possible conditions and for all the Hanford reac- 
tors would be a fairly large job. However, two cases were run with 
an existing full scale electrically heated model of a single column 
of fuel elements in a C reactor overbore process tube. These 
demonstrate the general relationship between temperature, pres- 
sure and flow following a power surge and provide examples of the 
type of experiments that are possible. 


24502 (HW-73991) Process Improvement Transition Au- 
thorization IP-20-I: Increased graphite temperature limits and 
use of nitrogen in the K reactors. Baars, R.E. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 13 Jun 1962. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94012086. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objectives of this Process Improvement Transition Authoriza- 
tion (PITA) for KE and KW reactors are to authorize a flat 700 C 
graphite temperature limit in the bulk of the graphite, with a condi- 
tional 850 C limit in the 0.130 coring zone only, and in conjunction 
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therewith to provide for routine use of nitrogen instead of carbon 
dioxide in the reactor atmosphere. These temperatures as quoted 
apply to filler blocks in the vicinity of normal channels, and are 
maximum limits. 


24503 (HW-74104) Technical criteria and bases for a 
zirconium-tubed K Reactor. Curtiss, D.H. (ed.). General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 19 Oct 1962. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE94014320. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The criteria contained in this report have been established to 
provide the technical bases for the design modifications involved in 
the K-Reactor tube replacement. The ultimate intent of these crite- 
ria is to provide the basic technical data and concepts to assure: 
technical feasibility and operability of the reactor system as modi- 
fied; operation of the reactor and its services to minimize nuclear 
and radiation hazards; and appropriate lifetime of the reactor and 
its service facilities as modified. The criteria are appropriately 
broad and may not contain all the data necessary to accomplish 
detail design. The information contained herein shall serve as a 
basis for evaluation and approval of all portions of the modification 
relating to the process as indicated in the above three points. 


24504 (HW-74104-RD) Technical criteria and bases for a 
Zirconium-tubed K Reactor. Curtiss, D.H. (ed.). General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 26 Jun 1962. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94012523. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The criteria contained in this report have been established to 
provide the technical bases for the design modifications involved in 
the K-Reactor tube replacement. The ultimate intent of these crite- 
ria is to provide the basic technical data and concepts to assure: 
(1) technical feasibility and operability of the reactor system as 
modified, (2) operation of the reactor and its services to minimize 
nuclear and radiation hazards, and (3) appropriate lifetime of the 
reactor and its service facilities as modified. The criteria are appro- 
priately broad and may not contain all the data necessary to 
accomplish detail design. The information contained herein shall 
serve as a basis for evaluation and approval of all portions of the 
modification relating to the process as indicated in the above three 
points. 


24505 (HW-74155) Contraction of graphite: A comparison 
of laboratory and production reactor data, Part I-B, D, F, H, 
DR, and C Reactors. Giberson, R.C.; Morgan, W.C. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 6 Aug 1962. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE94014391. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

A program has been carried on at Hanford for a number of years 
to study the effect of neutron radiation on the dimensional changes 
in graphite. This program has been concerned with the changes 
measured on small graphite samples which have been exposed to 
various conditions of temperature and neutron flux. Theoretical 
studies have also been conducted to determine damage mecha- 
nisms. The prime purpose of this research program has been to 
develop, with the support of the carbon companies a radiation 
resistant graphite for use as a reactor moderator at high tempera- 
tures. In recent years it has been found that graphite contracts 
under prolonged neutron exposure at temperatures above approxi- 
mately 300°C. This contraction is of concern because of the 
possible effects on reactor operation and life. For example, distor- 
tion of process tubes, vertical safety rods, and horizontal control 
rod channels can cause increased operating and maintenance 
problems. This report presents information on the actual depres- 
sion of the graphite moderator at B, D, F, H, DR, and C Reactors. 


24506 (HW-74207) Proposal for charging test fuel element 
with corrugated outer jacket, GEH-10-62. Wheeler, R.G.; Heck, 
E.N. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 6 Jul 1962. 26p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94013692. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Localized tensile necking and splitting of the Zircaloy-2 clad on 
coextruded uranium cored fuel elements may represent an ultimate 
exposure limit. One way to increase the total energy capability of 
the fuel element is to corrugate the outside cladding so its perime- 
ter is greater than that of a circle circumscribing the equivalent 
cross-sectional area. Thus swelling of the core will be accommo- 
dated by bending of the cladding rather than by large cladding 
tensile strains. The principal purpose of the irradiation in to demon- 
strate that fuel with a corrugated outer cladding accommodates 
more swelling than a fuel with circular outer cladding and, there- 
fore, can be irradiated with the core in the high alpha uranium 
temperature range to exposures greater than 2000 MWD/T. This 
document details a proposal that GEH-10-62 be irradiated to a 
maximum exposure of 3000 MWD/T or to a volume increase of 5 
percent as datermined by weight measurements. 


24507 (HW-74377) Fuels Development Operation quarterly 
progress report, Aprit-June 1962. Cadwell, J.J. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 20 Jul 1962. 128p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94013691. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This quarterly report details Fuels Development Operation’s ac- 
tivities for the months of April, May, and June 1962. 


24508 (HW-74378) Fuels Development Operation quarterly 
progress report, July- September 1962. Cadwell, J.J. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 15 Oct 1962. 198p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94013690. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report details activities of the Fuels Development Operation 
during the months of July, August, and September of 1962. 


24509 (HW-—74384) In-reactor rupture testing of Zircaloy-2- 
clad, coextruded fuel elements in the Engineering Test 
Reactor: Final report. Call, R.L.; Kaulitz, D.C. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. Jul 1962. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94014394. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

One of the problems involved in the design and operation of the 
Hanford N-Reactor is determining the manner and rate of fuel ele- 
ment failure once water has penetrated the cladding. Specifically, 
when the uranium core of a fuel element cones in contact with wa- 
ter at high temperatures and pressure, how fast is the reaction, 
how much damage will be done, and at what rate will the fuel ma- 
terial be released into the coolant stream? To provide data useful 
in the design of the reactor and for the initial stages of operation, 
considerable amount of testing has been done in out-of-reactor 
loops, in-reactor loops, and autoclaves. Of these tests, those which 
have provided the most direct data on the mode and rate of failure 
of a fuel element are the in-reactor rupture tests performed in the 
Engineering Test Reactor (ETR) at Idaho Falls, Idaho. An associ- 
ated problem is the development and testing of instrumentation for 
detecting fuel element failures in the N-Reactor. If a failure could 
be detected and verified early enough, massive failure of the fuel 
element and the associated contamination of the reactor can be 
minimized. The in-reactor rupture test program was conducted to 
provide answers to these two problems. This report describes the 
rupture test program from the point of view of the first problem, the 
failure behavior of fuel elements. 


24510 (HW-74604) Evaluation of lithium as a control rod 
poison. Carter, R.D. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 10 Aug 1962. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014323. Source: 
OSTI; NTIS; GPO Dep. 
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Declassified. 

To permit more accurate evaluation of the incentives for isotopes 
producing control rods a determination was performed of the tritium 
production which would result from conversion to lithium HCR’s. A 
cursory examination of the gains resulting from the use of lithium 
shows that a significant amount of tritium could be produced in this 


manner totaling 1.6 percent of the present Pu-239 production on 
an atom equivalent basis. 


24511 (HW-75288) Hanford contribution for the 15th high 
temperature fuels committee meeting, November 1962. Last, 
G.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 2 Nov 1962. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 


76RLO01830. Order Number DE94011092. Source: OSTI; NTIS; 
GPO Dep. 


Deciassified. 

This document is divided into the following sections: fuel ele- 
ment swelling model, tubular fuel element irradiations, and 
Zircaloy-2 cladding strain study. 


24512 (HW-75291) Performance test, Additional pumping 
capacity, 181-D. Hedges, J.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 30 Oct 1962. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011091. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The existing pumping capacity and piping intertie arrangement 
between 181-D and 183-DR makes it necessary to continuously 
cross-feed treated water from 183-DR flumes to insure adequate 
reactor flow to 105-DR to meet present production levels. This ar- 
rangement means that pumping equipment in both 181-D and 
183-D is kept in use to the extent that repair or productive mainte- 
nance work must be accomplished during reactor outages, or 
production levels must be reduced to release a pumping unit dur- 
ing operation. 


24513 (HW-—75387) Production test IP-541-A reactor efflu- 
ent studies. Geier, R.G. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 29 Oct 1962. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014100. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of this test is to determine the concentrations of 
radioisotopes in the effluent from a Zircaloy tube and an aluminum 
tube when both are charged with Zircaloy clad fuel elements and 
cooled with deionized water. Deionized water is currently being 
used as the coolant for a Zircaloy and an aluminum tube at KE Re- 
actor. To date the fuel for these tubes has been aluminum clad. 
Progress is being made in assessing the relative importance of fuel 
element film and tube film on the radioisotope content of the efflu- 
ent as well as the contribution of aluminum corrosion to effluent 
activity. However, there is no information available at present on a 
channel in which corrosion is reduced to a minimum. It is antici- 
pated that the data supplied by this test will permit a complete 
evaluation of the variables delineated above. 


24514 (HW-75450) Preliminary analysis modification of 
pre-K Reactors. Bailey, G.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 30 Oct 1962. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010607. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
modifications; MODIFICATIONS; CONVERSION RATIO; REAC- 
TOR PHYSICS; LOSS OF COOLANT; FUEL ELEMENTS; 
REACTOR CHANNELS 


24515 (HW-75465) Production test IP-546-A, Irradiation of 
hot die size diffusion bonded fuel elements. Hladek, K.L.; 
Burgess, C.A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 27 Jun 1963. 11p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010848. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Objectives of this production test are to authorize the initial 
irradiation of hot-die-sized fuel elements, determine the gross di- 
mensional stability of the fuel under irradiation, and evaluate the 
relative corrosion behavior of hot-die-size bonded fuel elements vs 
AlSi bonded elements. 


24516 (HW-75465-C) Fabrication of hot die size diffusion 
bonded fuel elements for Production Test IP-546-A. Strand, C.A. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 10 Oct 1963. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010924. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Hot die sizing (HDS) is a process being considered at Hanford to 
replace or supplement the existing AISi brazing process. Hot die 
sizing consists of passing a preheated core-component fuel assem- 
bly through a cold the to bond the aluminum jacket to the core 
while passing a die plug through the internal bore to form the inter- 
nal bond. Fuel end bonding is accomplished in a following step by 
applying heat and pressure to the sized fuel element. This report 
summarizes the fabrication of fuel elements for irradiation testing of 
hot die sized fuel elements as authorized by “Production Test IP- 
546-A, Irradiation of Hot Die Size Diffusion Bonded Fuel Elements,” 
HW-75465. 


24517 (HW-75466-RD) Reactor instrumentation and safety 
circuit status review and program document. Deichman, J.L. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Feb 1963. 90p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94011321. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document has been prepared for internal use by the Gen- 
eral Electric Company to serve as a program for evaluating reactor 
instrumentation and safety circuit equipment needs. It is intended 
that this document be used as a guide for defining, planning and 
scheduling engineering effort; budgeting of capital money; and 
project planning for new instrumentation systems. Effort will be 
made to periodically evaluate the status of the programs presented 
and provide updating information accordingly.After a plant has 
been built and operated for a number of years, it becomes 
apparent to operating and engineering personnel that certain modi- 
fications in controls and monitoring systems would provide both 
tangible and intangible benefits. Systems which were once thought 
to be the primary points of control shift in importance as others be- 
come recognized. As time passes this shifting spreads the main 
control focus from the central control desk to various other areas in 
the control room. Production rate increases cause instrument 
ranges and scales to be changed so that information on the pro- 
cess can still be obtained from existing equipment. Response 
times, sensitivity, limits, and time constants which were figured for 
one level must be used or revised for new levels. Further, it is dis- 
covered that the process monitoring points could be relocated or 
increased in number to provide more and better data on plant op- 
eration. New monitoring equipment is developed and installed to fill 
voids in information so production can continue meeting high stan- 
dards for safety and process control. Equipment is fitted here and 
there in an already crowded control room, and some is even relo- 
cated to less advantageous positions to make available the 
necessary panel space. This in brief, is the rather complex status 
of Hanford Production Reactor instrumentation today. 


24518 (HW-75559) Physics considerations of K Reactor 
channel straightening. Bailey, G.F. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 12 
Nov 1962. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010610. Source: OSTI; NTIS; GPO Dep. 

Declassified. 


Short communication. REACTOR CHANNELS/temperature de- 
pendence; HANFORD PRODUCTION REACTORS 
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24519 (HW-—75588) Estimated outage requirements — zirco- 
nium retubing program — typical old reactors. Ballowe, J.W. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 14 Nov 1962. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010920. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. REACTOR CHANNELS/maintenance; 
HANFORD PRODUCTION REACTORS/reactor channels; OUT- 
AGES; ZIRCONIUM; MAINTENANCE; TIME DELAY 


24520 (HW-75611) C reactor overbore fuel examination. 
Hladek, K.L.; Teats, R.; Weakley, E.A. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 18 
Apr 1963. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010561. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

On April 16, 1962, the fuel charge in overbore tube 3062-C sus- 
tained a failure, and upon examination after discharge was found 
to contain three split failures and three “worm tracked” elements 
(depression in the aluminum cladding apparently the result of ura- 
nium cleavage and subsequent yielding of the cladding). These 
failures occurred approximately ten days following a period of reac- 
tor neutron flux cycling, and during a second cycle at C Reactor. In 
addition to the failures, a total of 17 elements, from nine separate 
fuel charges, contained worm tracks. Four of these elements were 
sent to Radiometallurgy Laboratory for destructive examination, to 
determine the mechanism of the suspected uranium cleavage. 


24521 (HW-75619) Effect of process tube dimensions on 
tube life. Hough, C.G.; Fuller, N.E.; Jensen, R.D. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 3 Dec 1962. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94010562. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

In recent months, several process tubes installed during 1961 
have been removed and examined out-of-pile in connection with 
Tube Corrosion Monitor Studies.1 Most of the tubes were believed 
to be uniform-wall .080in.-nominal-rib-height tubes. The ex-reactor 
dimensional measurements obtained near the inlet flange 
showed,that the tubes did not have uniform walls or .08011 nomi- 
nal rib heights. Subsequently, dimensional measurements were 
obtained on approximately 200 new process tubes in an effort to 
determine the extent of dimensional variations in new process 
tubes as received from the vendors. The effects of the variations 
on tube corrosion and tube life are discussed in this report. 


24522 (HW-75672) Instrumentation studies, Status report 
2 (High level rate-of-rise). Stiede, W.L.; Monnie, D.I. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 28 Nov 1962. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010851. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this document is to present the latest results of a 
continuing instrumentation study being conducted by Research and 
Engineering. In a previous report results of 1-and 6-node calcula- 
tions, for percentage- and fixed temperature-trip instrumentation 
were presented. These results were used to obtain a general un- 
derstanding of the problem and to assess the value of using a 
multinodal approach. Calculations to determine the amount of pro- 
tection provided by linear rate and period instrumentation were not 
performed at that time. Thus, the results of this previous report are 
limited in that they cover only a part of the possible nuclear safety 
instrumentation. The previous results indicated that the multinodal 
approach should be used in analyzing high level and intermediate 
instrumentation. The results presented in this report were obtained 
from an 11-node model covering percentage- and fixed- 
temperature-trip instrumentation, and also linear temperature 
rate-of-rise and linear power rate-of-rise. Other specialized cases 
were also investigated. In particular, data were obtained to provide: 
Eleven-node results for the old reactors; Results for the K reactors 
comparable to those previously obtained for the old reactors, and 
results using parameters chosen for the high speed scanner 





project; Linear power-rate-of-rise at the high levels. Comparison 
between 6- and 3.1-node models; The number of zone tempera- 
ture indications required for good protection; and Safety 
parameters for the xenon-override enriched core. This report also 
includes a section on data used in the analysis and equations for 
calculating data when it was not available experimentally. It should 
be emphasized here that before taking data from the curves given 
in this report, the authors should be consulted to be sure that the 
results are applicable. 


24523 (HW-75713) Proposal for irradiating a test fuel ele- 
ment with fluted outer surface: GEH 10-67 and GEH 10-68. 
Marshall, R.K.; O'Keefe, D.P. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 3 Dec 1962. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014194. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The fuel element for the test described in this report has been 
designed to extend the total exposure capability of metallic uranium 
fuel by altering the type of cladding deformations produced by ura- 
nium swelling. In a tabular fuel element of cylindrical geometry, 
irradiation-induced uranium swelling can cause splitting of the outer 
clad or buckling of the inner clad. With a fluted outer surface on a 
cylindrical element, a large amount of swelling may be accommo- 
dated by bending of the exterior cladding without the tensile strains 
which produce localized necking and failure. In addition, the fluted 
shape, by reducing the restraint on the fuel may direct the volume 
increases to the outer surface and decrease the likelihood of inner 
buckling. For this test, the fluted surface concept has been 
adapted to a tubular element that nominally fulfills the requirements 
for N-reactor fuel. It is desired to observe the performance of an el- 
ement with this geometry at an exposure that will produce about 5 
percent swelling. It is requested., therefore, that GEH 10-67 and 
GEH 10-68 be irradiated to an exposure of about 3000 MWD/T in 
the 6x6 M-3 Loop of the ETR. 


24524 (HW-76074) Distribution of time between unsched- 
uled outages. Jaech, J.L.; Burke, R.C. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
2 Jan 1963. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011282. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

A study is in progress in which reactor operations will be simu- 
lated on the computer, the primary purpose being to evaluate the 
costs associated with various administrative alternatives which may 
be followed in conducting the overall operation, in addition to defin- 
ing how operational costs are affected by such things as changes 
in fuel quality. The problem is complicated by the fact that the op- 
eration of the reactors is largely affected by random occurrences; 
no one can predict exactly when a tube will leak, or when a rupture 
will occur. Therefore, basic to the study is a probabilistic function, 
or set of functions, which govern the random aspects of reactor 
outages, and which can be used in the simulation study to gener- 
ate reactor outages. This report is concerned with the derivation of 
such probabilistic functions. Although derived specifically for the 
simulation study, they are deemed of sufficient interest to warrant a 
separate report. Similar documents will be issued from time to time 
as the study progresses, and as results are found which are con- 
sidered worthy of reporting prior to completion of the study. 


24525 (HW-76078-C) Interim report |, production test IP- 
560-A, half-plant low dichromate: Low pH water treatment at C 
reactor. Geier, R.G. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 10 Apr 1963. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012050. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Visual examination from 600 fuel elements., 300 discharged from 
the near side and 300 from the far side, showed the following re- 
sults: (1) Primary ledge corrosion vas evident on 26 per cent of the 
fuel pieces, 21 per cent on the near side and 30 per cent on the 
far side. (2) Primary groove corrosion was evident on 3 per cent of 
the fuel pieces, 6 per cent on the near side and 1 per cent on the 
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far side. (3) None of the fuel pieces exhibited severe localized 
corrosion. These results agree with previous studies, indicating lit- 
tle change in corrosion environment. 


24526 (HW-76078-F) interim report Ill, production test IP- 
560-A: Half-plant low dichromate, low pH water treatment at C 
Reactor. Geier, R.G. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 7 Nov 1963. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012051. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

A half-plant low dichromate-low pH test was started at C Reactor 
on March 1, 1963. The test will demonstrate whether 1.0 ppm 
sodium dichromate provides adequate corrosion inhibition when,the 
reactor coolant pH is 6.6. The test monitoring will consist of ex- 
reactor tube examinations, in-reactor.wall thickness measurements, 
coupons, visual examination of fuel elements and fuel element 
weight loss measurements. Previous interim reports have dis- 
cussed the results obtained from the visual examination of two 
twenty column discharges obtained as follows: one discharge prior 
to the start of the test; one discharge such that the fuel was 
exposed to-coolant treated at both 7.0 and 6.6 pH. This report dis- 
cusses the-results from.the visual examination and-weight loss 
measurements on fuel irradiated under test conditions, the results- 
from coupons-exposed in the downstream spacer pattern, and the 
ex-reactor examination of two process tubes. 


24527 (HW-76206-RD) Draft of physics sections to 100-N 
technical manual. Nilson, R. (comp.). General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 25 
Jan 1963. 141p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012954. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The information presented is a collection of most of the physics 
information available for the New Production Reactor. The details 
of some of the physics information, particularly those dealing with 
exposure and temperature effects, are by no means to be consid- 
ered the final word since there has been no experimental 
verification of these effects. However, the gross physics character- 
istics described are felt to be reasonable representations of the 
expected physics behavior of N Reactor and should serve as use- 
ful guides throughout the startup planning and initial operation. 


24528 (HW-76332) Summary of K Reactor graphite treat- 
ment for the zirconium tube program. Coughren, K.D. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 8 Feb 1963. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012053. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document summarizes the graphite treatment studies con- 
ducted under Design Test 1136 in connection with the retubing of 
the K Reactors with zirconium tubes. 


24529 (HW-76356) Warp failure of a thirty-six inch long 
uranium 2 wt % zirconium alloy tubular fuel element, PT-IP- 
250-A (RM-568): Final report. Kuhlken, L.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
25 Jan 1963. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94013693. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The N-Reactor will be charged with tubular fuel elements con- 
sisting of two components. Both components, an outer tube with a 
concentric inner tube, have a uranium core, coextruded with a 
Zircaloy-2 cladding. The testing in support of N-Reactor fuels has 
been conducted in the experimental loops in the K-East Reactor. 
Although the process tubes in the KER loops are smaller than the 
proposed N-Reactor process tubes, the test loops operate at the 
water temperatures and pressures that will exist in the N-Reactor. 
To obtain the desired heat fluxes and core temperatures in KER 
loop test elements, enriched uranium fuel was used. The cladding 
surface temperatures and fuel temperatures were near anticipated 
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N-Reactor values. Test conditions, results, and conclusions are 
presented. 


24530 (HW-76385) Backup water supplies to K Reactors, 
1963. Hickman, R.D. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 29 Jan 1963. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010919. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The K Reactors were originally scoped to have three indepen- 
dent electrical power supplies and to be able to transfer process 
water, filtered water, raw water and electrical power from one K 
Plant to the other. It was required that shutdown flow to each reac- 
tor be available from at least four separate pumping stations. The 
originally scoped power level was 1300 MW, yet a plentitude of 
coolant supply means were provided, as can be seen from the 
above statements. Today, 1963, the K Reactors operate at 4400 
MW and are capable of operating in the vicinity of 5000 MW during 
low inlet water temperature conditions. Requirements on coolant 
supply systems are more extensively defined today as a result of 
this larger potential liability and because of improved technology. 
This document discusses modifications to the K Reactors’ sec- 
ondary backup systems’ equipment arrangement that will improve 
backup adequacy and reliability while permitting greater operating 
convenience as regards backup equipment maintenance. The mod- 
ified secondary system proposed by K Maintenance Engineering is 
endorsed, provided a reliable means of avoiding overloading a 
boiler is included and provided the independence of the emergency 
generators can be reasonably assured. Preliminary discussions 
indicate that a control circuit to prevent overloading a boiler is fea- 
sible, and a preliminary report did support a conclusion that the 
emergency generators are sufficiently independent of BPA power. 


24531 (HW-76481) Production test IP-527-A effect of ec- 
centricity on the irradiation behavior of KVNS fuel elements. 
Carlson, P.A.; Hladek, K.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 6 Feb 1963. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010947. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objectives of this production test are to confirm the KVNS 
fuel element design, determine the effect of support height on an- 
nulus coolant temperature distribution (R Value), evaluate the effect 
of eccentricity on KVNS fuel element irradiation behavior. 


24532 (HW-76481-C) Supplement A to PT-IP-572-A effect 
of eccentricity on the irradiation behavior of KVNS fuel ele- 
ments. Carlson, P.A.; Hiadek, K.L. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 12 Apr 
1963. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94010946. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

With the use of smooth-bore Zircaloy-2 process tubes and self- 
supported fuel elements on a large scale at the K Reactors, 
establishment of the operating characteristics of this fuel element- 
process tube configuration is imperative. Under authority of 
Production Test-IP-409-A, two smooth-bore Zircaloy-2 tubes were 
routinely charged with KVNS fuel elements. Approximately 520 
KVNS fuel elements have been irradiated in this facility. In Produc- 
tion Test-IP-572-A, the coolant temperature distribution in the 
annulus of the KVNS fuel element-process tube system is being 
evaluated as a function of fuel element support height. This pro- 
duction test supplement will provide data for further defining the 
operational characteristics of the self-support fuel element concept. 


24533 


(HW-76563) Status of Harvey aluminum component 
evaluation: Production test IP-12-A. Blanton, W.A. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 13 Feb 1963. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94010512. Source: OSTI; NTIS; GPO Dep. 

Declassified. 
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About 298,000 OIlIN aluminum components were received from 
Harvey for evaluation after major steps were take in the vendor’s 
plant to upgrade product quality. This material met HAPO specifi- 
cations and was comparable to Alcoa control components. 
Finished fuel elements (non-bumper and bumper) canned in the 
test and control components are tabulated by uranium core type 
and canning month. Non-destructive and destructive test data did 
not show any differences in clad fuel elements attributable to com- 
ponent quality. Irradiation status of non-bumper and bumper fuel 
elements clad in Harvey improved components as of Dec. 31, 
1962, is tabulated, as is a summary of ruptures. It was recom- 
mended that Harvey Aluminum Co. be allowed to bit competitively 
on all future Al component orders except for the KVN and KVE 
component models. 


24534 (HW-76690) Gravity fed water supply to reactor 
storage basins. Hedges, J.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Apr 1963. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011301. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

It is the purpose of this document to provide the scope of piping 
changes that are needed to supply gravity-fed water to the reactor 
storage basins on an unattended basis following complete reactor 
discharge of metal into these basins. 


24535 (HW-76784) Status report: Carbon-14 in the con- 
densate from the silica gel dryers of the production reactors. 
Barton, G.B. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 14 Mar 1963. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010583. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Volatile compounds containing C'* produced in the cooling gas 
systems of Hanford reactors can be lost from the cooling gas by 
two routes. These are (a) escape via the reactor stacks through 
leaks in the cooling gas system and (b), adsorption with water 
vapor on the silica gel of the dryers for the cooling gas with subse- 
quent regeneration of the silica gel and condensation of the water 
for disposal. Information relative to the release rates by the stack 
gas route was reported in HW-75618. The present report provides 
data relative to the C'* loss rates through the condensate obtained 
from regeneration of the silica gel dryers of the reactor gas cooling 
systems. The C'* containing compounds in the reactor gas are 
produced by n,-y reaction on the nitrogen in the coolant gas, an n,+y 
reaction on carbon in the CO2 component of the coolant gas, or an 
n,y reaction on the graphite moderator with subsequent volatiliza- 
tion. Studies are presently under way to determine the contribution 
of graphite “burnout” to the C'* containing volatile compounds in 
the coolant gas. Upon completion of these studies a topical formal 
report will be Issued which will include the findings on the graphite 
“burnout”, the stack gas losses, and the condensate losses. 


24536 (HW-76785) Flow tests of production models of C- 
Reactor outlet replacement hardware. Kreiter, M.R. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 4 Dec 1962. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010582. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report discusses flow tests of production models of C- 
reactor outlet replacement hardware. 


24537 (HW-76930-Vol.2-RD2) N-reactor hazards summary 
review (Phase lb, Production only): Volume 2, Reactor and re- 
actor auxillary systems. Nechodom, W.S. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
4 Apr 1963. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011072. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report discusses the follow information on the N-reactor at 
Hanford: nuclear processes and characteristics; nuclear instrumen- 
tation; and nuclear control and safety circuitry. 





24538 (HW-76942-RD) CPD’s potential for processing the 
higher transuranics. Tomlinson, R.E. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 14 
Mar 1963. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010976. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Hanford’s potential has been evaluated for producing higher 
transuranic isotopes, particularly curium-242 and curium-244. This 
document outlines the concepts visualized, and estimates the po- 
tential impact on CPD’s development, construction, and production 
programs. The irradiation program would proceed in 3 steps: pro- 
duction of fuel-grade plutonium, its burning to higher isotopes and 
alloying with Al for use in one reactor, and the separated ameri- 
cium irradiated to form curium-242. Disposition of higher Pu 
isotopes and alternative production of curium-244 are discussed. 


24539 (HW-77064) Hanford contribution for the 16th high 
temperature fuels committee meeting, May, 1963. Last, G.A. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 17 Apr 1963. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94011078. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document is divided into the following sections: Fuel ele- 
ment swelling model, tubular fuel element irradiations, Zircaloy-2 
cladding strain study, comparison of swelling of U-2 wt % Zr and 
unalloyed uranium, and Th-U alloy fuel. 


24540 (HW-77070) Production Test IP-580-AL: Irradiation 
of “C” and “J” fuel elements and thermocouple slugs for 
corrosion tests in the 1706-KE Single-Pass Facility. Dickinson, 
D.R.; Geier, R.G. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 17 Jan 1964. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014198. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of the production test described in this report is to 
authorize the irradiation of aluminum-clad fuel elements with U255- 
Al cores for corrosion testing in the 1706-KE Facility; the irradiation 
of thermocouple elements to measure the temperature of the alu- 
minum cladding, installation of modified rear nozzles on the tubes 
in which these tests will be conducted., and the use of two regular 
KE tubes as controls. In order to measure corrosion at higher heat 
flux and surface temperature than are ordinarily available, corro- 
sion measurement will be made using enriched aluminum-clad fuel 
elements with “C” and “J” (U295 in Al) cores. One fuel element per 
charge will be provided with thermocouples inserted in the cladding 
to measure its temperature. These tests will be conducted in the ri- 
bless zirconium single-pass tubes in KE Reactor which can be 
supplied with water from 1706-KE. These fuel elements will have 
special end supports to avoid disturbances with flaw and heat 
transfer on the lateral surface. Modified rear nozzles, of the type 
designed for use with K zirconium tubes, will be installed to permit 
smooth discharge of elements with these supports. 


24541 (HW-77091) The N-Reactor fuel testing program in 
the KER loops. Evans, T.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 Apr 1963. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014199. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The KER loops are four pressurized water-cooled in-reactor test- 
ing loops in which fuel, coolant and corrosion tests are being 
conducted for the N Reactor program. Two of the loops, KER-3 
and KER-4, are equipped with N-size Zr-2 process tubes and have 
sufficient pumping and heat dissipation capacity to permit testing of 
14-element charges of N fuel. The other two loops, HER-1 and 
KER-2, are fitted with Zr-2 process tubes of 2.1 in. inner diameter 
(vs 2.7 in. for N). The small loops can be used to test charges of N 
inner tubes or other elements sized at about 1.8 in. outer diameter 
or less. An inert sleeve must be used with N inner tubes to assure 
adequate coolant flow over both surfaces of the elements. The KE 
reactor active zone is 28 in. long com pared to 35 in. for N so the 
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length of test charges is somewhat shorter than actual N charges 
will be. The purpose of this report is to review the testing environ- 
ment, to discuss the testing program and to present the schedule 
as presently seen. 


24542 (HW-77125) Phase 3, B Plant operations. McDonald, 
J.E. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 6 May 1963. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94011077. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The completion of Phase Ill construction in B Plant will provide 
facilities to meet certain common needs of departmental Waste 
Management and Fission Product programs. This is an estimate of 
the total and unit costs of operation in these facilities on a ‘goin 
concern’ basis, recognizing full well the highly tentative nature of 
information available with respect to staffing, process rates, equip- 
ment, etc., approximately 3 to 4 years in advance of operations. It 
is planned that this document serve as an operating cost guideline 
during the interim period, subject to periodic revision as more firm 
data of significant cost impact becomes available. This review cov- 
ers those functions performed within B Plant proper plus a PAW 
feed materia! preparation function tentatively planned for Purex 
head end for convenience purposes. Feed material streams from 
supernatant and sludge removal functions are considered F.0.B. B 
Plant. No staffing or costs have been included for tank farm activi- 
ties or the 200 North storage function. Cesium and strontium costs 
include processing to a solid and packaging in a high integrity con- 
tainer compatible with final confinement requirements. Staffing is 
provided to perform a peroxyacetate strike or similar function for 
the cerium-rare earth fraction, but additional study would be neces- 
sary to develop unit costs or particular isotopes involved. 


24543 (HW-77178) Preliminary engineering program for 
renovation of the horizontal control rod system, K Reactors. 
Hutton, P.H. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 16 Apr 1963. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94011283. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

The purpose of this document is to describe an engineering pro- 
gram being conducted by Reactor Design, Facilities Engineering 
Section to provide a solution for current and anticipated problems 
of binding and inoperative horizontal control rods (HCR’s) at the 
“K” Reactors. Primary emphasis in the program is On alleviating 
problems at the K Reactors because of the more advanced stage 
of graphite distortion and hence control rod problems existing at 
the K Reactors as compared to the other reactors. It is recognized, 
however, that problems of similar severity can reasonably be antic- 
ipated at the other reactors in the near future. With this in mind, 
design of remedial measures for K will incorporate consideration of 
adaptability to the other reactor HCR systems. Also, primary con- 
cern of this program is to provide an HCR system which will fulfill 
functional requirements for safe operation of the reactors at current 
power levels under conditions of severe HCR channel distortion. 
Suitability of the system for producing by products such as tritium 
is considered to be of secondary importance at this time although 
still a point to be kept in mind in designing the new rod tip and to 
be studied in detail at a later date. 


24544 (HW-77183) Provisional process specifications for 
fabrication of KIT and KIIT target elements for K Reactor E-N 
load (PT-IP-561-C). Padgett, E.V. Jr. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 20 
Mar 1963. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011284. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

It is necessary to modify existing |I&E fuel element components 
to produce the requested target elements by early April 1963. Nor- 
mally, a minimum of eighteen weeks is required to produce 
components of a new design. Therefore, the finished target ele- 
ments will not be of the optimum designed dimensions. The 
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proposed minor deviations have been approved by Reactor Engi- 
neering for the demonstration load. It is anticipated that only these 
test quantities will be fabricated to these dimensions. These provi- 
sional process specifications are established on this basis and are 
subject to change as the fabrication techniques are developed. 


24545 (HW-77257) Technical criteria and bases reactor 
gas system: 100-K. Russell, A.; Baars, R.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
22 Aug 1963. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014326. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

With an increased water plant capacity, the installation of zirco- 
nium process tubes and the use of self-supported fuel elements, 
the power level capability of the K Reactors exceeds the current 
administrative limit. Exploitation of this capability, if approved, will 
almost certainly bring about higher graphite temperatures. Because 
of a continuing concern for graphite oxidation, and because the 
rate of oxidation increases with increasing graphite temperature, 
upgrading of the existing K-Reactor gas system through project 
actin has been proposed. This document presents the technical 
basis for such project action 


24546 (HW-77674) Effect of 6.6 pH process water on pro- 
cess tube and fuel element corrosion. Young, J.R. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 20 May 1963. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94011085. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Reduction of the reactor process water pH from 6.9 to 6.6 at 
100-B, D, DR, KF, and H currently is proposed in order to reduce 
the aluminum corrosion rate and the resultant outage time for wa- 
ter leaks, fuel ruptures, and process tube replacement. This 
document reviews the current knowledge of the effect of reducing 
the pH to 6.6 on aluminum corrosion. An estimate of the expected 
costs and benefits is included. 


24547 (HW-77688) Irradiation and performance of de- 

pleted uranium. Heeb, C.M.; Knight, F.W.; Spencer, H.G. General 

Electric Co., Richland, WA (United States). Hanford Atomic Prod- 

ucts Operation. 21 May 1963. 5p. Sponsored by USDOE, 

Washington, DC (United States). DOE Contract ACO6-76RL01830. 

Order Number DE94012549. Source: OSTI; NTIS; GPO Dep. 
Declassified. 


The production of plutonium containing 17 to 18 per cent Pu-240 
has been proposed for Hanford as part of the over-all process for 
production of transuranium isotopes. Purpose of this report is to 
summarize measures that would be taken to ensure good perfor- 
mance of the depleted uranium fuel elements and to predict the 
performance of the depleted fuel. 


24548 (HW-77718) Operating physics factors with zirco- 
nium tubes at the K Reactors. Tiller, R.E.; Vaughn, A.D. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 24 May 1963. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010992. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document lists the physics factors for the K Reactors follow- 
ing the transition to the KV fuel element geometry and zirconium 
tubes. Each new parameter with the zirconium tube lattice has 
been calculated relative to the factors used with aluminum tubes 
and the KIV fuel elements. The purpose of this document is to pro- 
vide working values for plant assistance use during the transition to 
the zirconium lattice. In some cases, where there are large uncer- 
tainties in the absolute values, the conservative end of the range 
has been provided for present operational use in safety and control 
administration. Refinement and publication of “best” values for the 
zirconium lattice based on the extensive experimental and calcula- 
tional studies are included in future Reactor Physics Unit programs. 


24549 (HW-77730) KER-2 operating report test K-2-16 PT 


IP-544-A. Christensen, G.P. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 13 Aug 1963. 
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10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012432. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this test was to evaluate the uranium swelling 
and distortion of coextruded Zr-2 jacketed tubular fuel elements 
operating at N Reactor environmental conditions but with consider- 
ably higher uranium temperatures than those occurring in normal N 
Reactor fuel. The test is expected to provide information useful in 


the design and analysis of single tube fuel elements for use in N 
Reactor. 


24550 (HW-77731) KER-2 tube history. Banister, W.C. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 16 Aug 1963. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94012431. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Zirconium process tube No. 1986 was installed in KE Reactor 
tube channel No. 2864 on April 16, 1959. This report describes the 
history and the conditions to which it was exposed during its resi- 
dence in the reactor. The tube was removed on May 31, 1963. 


24551 (HW-77803-RD1) Design bases: Bauxite-suituric 
acid feed facilities 100-K Area. Etheridge, E.L. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 10 Jun 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94011274. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document defines the objective, bases, and functional re- 
quirements governing the preparation of detail design of the 
bauxite-sulfuric acid feed facilities to be installed in the 183-KE and 
KW buildings. These facilities will produce the chemical coagulant 
used in the treatment of Columbia River water in the water plants; 
they will replace existing liquid alum feed systems. The treated wa- 
ter will be used as reactor coolant. 


24552 (HW-78333) Reactor physics monthly technical re- 
port, April 1963. Nichols, P.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 May 1963. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014325. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

This monthly technical report details activities in reactor physics 
research and development during the month of April 1963. 


24553 (HW-78340) Reactor physics monthly technical re- 
port, May, 1963. Nichols, P.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 3 Jun 1963. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014324. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The research and development activities reported on are: en- 
riched fuel (1.25% U?55), flex 2 code development, Pu burning and 
recycle, single tube fuel element, heavy isotope production, U25 — 
Th*52 fuel cycle, physics input for economic studies, Pu*° effec- 
tive resonance integral, N-Reactor operator certification lectures, 
bases for control and nuclear instrumentation, and shield evalua- 
tion. (GHH) 


24554 (HW-78355) IPD reactor training text, declassified 
supplement: Chapter 2, Design and construction of the Han- 
ford production reactors. Wade, G.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
2 Jul 1963. 90p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012535. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Purpose of this chapter is to provide an overview of reactor con- 
struction and an understanding of important design considerations: 
how it is built, why it was built that way, what it is supposed to do, 
what the nuclear safety considerations are, and what one needs to 
know about its design/construction to properly operate it. 





24555 (HW-78356) Neutron lifetimes in the Hanford lat- 
tices. Tiller, R.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 23 Jul 1963. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014313. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

An important parameter which is required in the study of short- 
term reactor transients is the prompt neutron lifetime. This 
document presents calculated values for the prompt neutron life- 
time in the Hanford IPD lattices under a variety of conditions. The 
calculated values for the prompt neutron lifetimes in the various 
Hanford IPD lattices are shown. None of the values shown include 
any contribution from the neutron slowing down time. Two different 
values (1,; and 1,9) are presented for each lattice spacing and 
condition studied. This arises from an uncertainty about the correct 
definition of the thermal neutron lifetime. Generally speaking, it is 
conservative, from a hazards analysis standpoint, to use the 
shorter values. This has been done in all of the kinetics studies 
concerning the production reactors at Hanford during the last sev- 
eral years. A precise definition and more complete discussion of 
the values presented are given later in this report. 


24556 (HW-—78363) Ten year reactor study supplement: 
Priority | cases, neptunium-237 production. Grimm, K.G. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 24 Jul 1963. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014312. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. NEPTUNIUM 237/isotope production; 
HANFORD PRODUCTION REACTORS; N-REACTOR; SEPARA- 
TION PROCESSES; MATERIALS RECOVERY; YIELDS 


24557 (HW-78368) Effective delayed neutron fractions and 
decay constants in the Hanford production reactors. Tiller, R.E. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 24 Jul 1963. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010481. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The effective delayed neutron characteristics of a reactor are de- 
pendent on the relative fission rates in the various fissionable 
isotopes present. The delayed characteristics of the production re- 
actors are presented as a function of exposure. 


24558 (HW-78452) Production test IP-603-1 evaluation of 
accidental fuel flushing potential D-DR reactors. Hollifield, P.J.; 
George, D.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 30 Jul 1963. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010479. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

This purpose of this test is to acquire data to support further 
studies aimed at determining whether a normal column of |&E en- 
riched fuel elements or a normal column of natural fuel elements 
can be flushed from a process tube with the crossheader valved 
down to shutdown position if the front riser pressure is raised to 
normal operation pressure. 


24559 (HW-78551) Possible consequences of operation 
with KIVN fuel elements in K Zircaloy process tubes. Carlson, 
P.A. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 6 Aug 1963. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94010863. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

From considerations of the results of experimental simulations of 
non-axial placement of fuel elements in process tubes and in- 
reactor experience, it is concluded that the ultimate outcome of a 
charging error which results in operation with one or more unsup- 
ported fuel elements in a K Zircaloy-2 process tube would be 
mukiple fuel failure and failure of the process tube. The outcome of 
the accident is determined by the speed with which the fuel failure 
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is detected and the reactor is shut down. The release of fission 
products would be expected to be no greater than that which has 
occurred following severe fuel failure incidents. The highest proba- 
bility for fission product release occurs during the discharge of 
failed fuel elements, when a small fraction of the exposed uranium 
of the fuel element may be oxidized when exposed to air before 
the element falls into the water-filled discharge chute. The confine- 
ment and fog spray facilities were installed to reduce the amount of 
fission products which might escape from the reactor building after 
such an event. 


24560 (HW-78552) Production Test IP-601-D: Evaluation of 
crud-forming characteristics of KER loop coolant containing 
NH,OH for pH control. Neidner, R. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 6 
Aug 1963. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94014200. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The objective of production test detailed in this report was to 
characterize the effects of NH,OH as a pH control agent in a recir- 
culating, high temperature and pressure water system having NPR 
characteristics. Of particular interest is the crud forming and de- 
composition characteristics of NH,OH at potential NPR conditions. 


24561 (HW-78553) Unusual incident report No. 25 
crossheader damage. Maguire, A.R. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 6 
Aug 1963. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94010639. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The DR Reactor was shut down on July 10, 1963, for a sched- 
uled charge-discharge outage. During the charge-discharge 
operation on July 11, 1963, the front work platform was being low- 
ered to a new location for charging when the far side charging 
machine mounting rail came in contact with the 2 1/2 inch drain 
valve stem on front crossheader No. 25. Before the platform travel 
could be stopped, the drain valve and the related 2 1/2 inch piping 
was twisted down transmitting sufficient force to the crossheader to 
form a dimple in the header adjacent to the drain line-header weld 
junction. 


24562 (HW-78789) Production test IP-614-A: Irradiation of 
thorium target elements. Hladek, K.L.; Kusler, L.E. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 29 Aug 1963. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE94012105. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Limited irradiations of thorium target elements have been 
conducted at HAPO during the past ten years but large-scale irra- 
diations have not been attempted. An obstacle encountered in 
thorium irradiation programs has been the formation of U-232, 
which is undesirable because of intense gamma radiation. Further 
study of the problem indicates that by employing certain restrictions 
during irradiation of the thorium a relatively “clean”, free of U- 
232,,product U-233 may be obtained. The objectives of this 
production test described in this report are to: irradiate small quan- 
tities of metallic thorium elements to confirm physics predictions; 
provide small quantities of irradiated thorium for laboratory evalua- 
tion of problems associated with chemical processing of the 
irradiated metallic thorium; and provide preliminary information for 
study of large-scale irradiations of thorium at HAPO. 


24563 (HW-78868) Downcomer for 105KW and KE project 
CA-512-R. Robinson, T.F.; Marinos, D. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 12 
Nov 1952. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014329. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

Sometime was available for development and improvement for 
future designs before K pile design was authorized. One of the ob- 
jectives of this development program va was to improve upon 
downcomer design. It as evident that the proper approach to the 
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problem lay not in duplication because of inadequate facilities as a 
means of circumventing the resultant effects of failure, but rather in 
the adoption of a more logical engineering approach — analyze the 
cause of failure, profit from the past operating experience and 
concentrate upon the removal of these inherent difficulties. Accord- 
ingly, a downcomer design embodying a superior method of 
operation was designed and tested. The design minimizes vibration 
by dissipation of energy through a series of orifice screens rather 
than impact loading of large parcels of water and turbulent friction. 
It greatly simplifies the maintenance problems by designing for es- 
sentially complete replacement of the downcomer by ordinary 
maintenance methods. It provides for very rigid construction of the 
inlet section and 30 parallel flow paths in the vertical portion and 
thus the problem of blocking the flow has been eliminated. A de- 
tailed analysis of the points is presented in this report. 


24564 (HW-79341) Radiometallury examination of three 
overbore split failures from 3062C (RM C-422). Teats, R. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 22 Oct 1963. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010608. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Three overbore elements, 75Zl2, 75ZI4, and 75ZI5 were dis- 
charged from 3062C on April 16, 1962 with longitudinal splits after 
an exposure of 676. The three elements, two of which had com- 
pletely split apart, were received on July 5, 1963 to determine the 
cause of failure. All three elements had failed in the same manner 
with several full length longitudinal cracks in the uranium extending 
radially from the canwall to about midway in the core. The failure 
mechanism was found to be the same as that observed during the 
examination of worm-tracked overbore elements under RM 456 in 
which incipient failures had occurred from excessive core tempera- 
tures. In two out of the three worm-tracked elements the interior 
core temperatures had exceeded the beta transformation point as 
a result of severe cycling conditions. In these three ruptures from 
3062C the maximum core temperature had not reached the beta 
phase; however, the failures were undoubtedly caused by exces- 
sive hoop stresses resulting from high internal core temperatures. 


24565 (HW-79630) Fuel element design for co-product pi- 
lot load. Shields, R.J. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 11 Nov 1963. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011312. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. FUEL ELEMENTS/design; HANFORD 
PRODUCTION REACTORS; DESIGN; REACTOR CHANNELS; 
ZIRCALOY 


24566 (HW-79635) Longer enriched fuel elements for H re- 
actor. Huffman, |.L. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Sep 1963. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010974. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

This Cost Improvement Proposal recommends an increase in the 
length of enriched fuel elements (for H Reactor only) from 6.64 in. 
to 8.1 in. A cost improvement would result as follows: Annual Out- 
of-Pocket Cost Savings, $121,000; Annual Outage Time Savings — 
65 Hours, worth 4,550 MD and Annual Production Level Gain — 
7,000 MWD. Since the Production Fuels Section and off-site sup- 
pliers are already equipped to handle elements of this length, the 
cost to make the change should be insignificant compared to the 
annual savings. 


24567 (HW-79641) Coincident trip pressure monitors. 
Newell, L.J.; Spencer, H.G. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 14 Nov 1963. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010982. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 
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At your request the Plant pressure monitor scram history for the 
period covering January 1, 1960, through June 31, 1963, was 
reviewed to predict the production saving that would result if a reli- 
able pressure monitor dual-trip feature were added to the six old 
reactors. 


24568 (HW-79653) E-N super fuel elements. Wick, J.J. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 13 Nov 1963. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010629. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The current E-N demonstration program began during mid- 
November 1962 in the AlSi Shop. Man meetings and conferences 
were held prior to this time to determine various methods by which 
the ultimate quality of the uranium portion of an E-N load could be 
enhanced at the expense of the material yield, if necessary. As a 
result of these meetings, it was decided that a superior grade fuel 
element could be manufactured by raising or lowering, as the 
cause may be, certain limitations that were currently governing the 
normal “F” process production. The new limitations were presented 
in Process Work Request 116 (1962), and the program began with 
fuel lot KY-312-E on November 19, 1962. 


24569 (HW-79677) Design criteria linear power rate-of-rise 
instrumentation. Herrman, B.W. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 16 Jan 
1964. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94010633. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Studies of reactor safety considerations have demonstrated the 
need for automatic safety circuit action based on the measured 
rate of power increase in the power level range from 10-2 to 10 ° 
times equilibrium power level. Budget and Preliminary Engineering 
Studies were performed. This document provides the design crite- 
ria for detailed design of the proposed Linear Power Rate-Of-Rise 
Instrumentation facilities and is applicable to any of the eight IPD 
reactors. 


24570 (HW-79706) Development status and incentives for 
the hot die sizing process. Blanton, W.A. General Electric Co.., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Nov 1963. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94011279. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The development status and incentives for the hot the sizing pro- 
cess for reactor production fuels is reviewed and updated and 
economic justification for the process for four different case studies 
presented. Based on whether the end bonding step can be elimi- 
nated, payout periods of 1.2 to 1.7 years can be realized if the 
present AISi process (two-shift, five-day week) is converted to hot 
die sizing for all reactors. For K-Reactor operation only, Payouts of 
1.5 to 2.2 years can be realized by converting to hot the sizing. 
Should incentives exist for the present six-inch and eight-inch 
length fuel to longer models (10, 12 inch), costs would be in- 
creased in the AISi process, which-would not be incurred in hot the 
sizing. This provides additional incentives for hot the sizing and re- 
duces all payout periods by about 0.2 years. 


24571 (HW-80014) Production test IP-644-D fuel surface 
crud monitor irradiation. Neidner, R. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 16 
Dec 1963. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011310. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The objective of this test is to demonstrate and evaluate the de- 


sign of the proposed N-Reactor fuel surface crud monitor to be 
used in the N Reactor. 


24572 (HW-80164) Rear face hardware replacement 105-B, 
D, DR, F, and H. Barker, C.R.; Young, J.R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
31 Dec 1963. 12p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC06-76RL01830. 
DE94010589. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Prior to the use of venturis on the front of the B, D, DR, P, and 
H Reactors, much of the pressure and velocity heads developed 
by the 190 process water pumps were used in overcoming built-in 
frictional losses in the system external to the process tubes. As 
Reactor Technology was gained, changes were continually taking 
place. Venturis replaced orifices installed during original construc- 
tion. Hydraulically efficient front nozzles, front pigtails, front 
adaptors, and a second generation of front venturis were designed 
and installed as a part of Project CG-558. Process changes, such 
as eliminating upstream dummy charges, were also made to reduce 
the energy dissipation due to frictional losses. The pressure drop 
across the active section of a fuel charge was reduced by the inter- 
nal flow passage in the |&E elements. Little has been done to date, 
however, to reduce the pressure drops in the rear face fittings. 
This report is intended to review some of these still existent pres- 
sure restrictions and to discuss possible future courses of action. 


24573 (HW-80172) Report to the working committee of the 
fuel element development committee from the General Electric 
Company, Hanford. Lewis, M.; Minor, J.E.; Stringer, J.T. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 3 Jan 1964. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014314. Source: OSTI; NTIS; GPO Dep. 
Declassified. 


This report details activities in present reactors and N-Reactor 
fuel development. 


24574 (HW-80281-RD) Post-irradiation measurements of 
PT-546 tuel elements. Bloomstrand, R.R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
5 Jan 1964. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014204. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Early in December 1963 eighteen natural uranium columns were 
discharged from C Reactor. Fifteen (15) of these columns 
contained alternately charged HDS (test) and AISi (control) fuel el- 
ements in the downstream half (positions 1-16); two columns were 
charged full length with HDS material; and one column was 
charged full length with AlSi material. All canned pieces were nom- 
inally CS5NS dimensions except that the HDS pieces were slightly 
longer than the standard AISi pieces. Uranium fabrication history, 
through heat treatment, was controlled ad equivalent for both test 
(HDS) and control (AISi) material. For these eighteen columns aver- 
age exposure was ~960 Mwd/ton, average tube power was ~1125 
kw, and average tube outlet temperature was ~100 C. Two striped 
charges were discharged in September 1963 @ 370 Mwd/ton. This 
report presents results of the post-irradiation measurements that 
have been completed and analyzed as of this date. A second set of 
measurements for a portion of the material is being programmed. 


24575 (HW-80397) Loading and operating conditions for a 
charge of eight enriched single tube elements, PT IP-544-A, 
Supplement A. Knight, J.T. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 14 Jan 1964. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94014307. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Supplement A, Production Test IP-544-A authorized the irradia- 
tion of 1.6 per cent enriched single tube elements in KER-1 and -2 
and specified certain limitations on the operating conditions for the 
elements. The test required that specific operating conditions and 
trip settings for particular loadings would be approved by the man- 
agers of Testing, Process, and Reactor Development and Process 
Technology Subsections prior to charging. The purpose of this doc- 
ument is to provide the process the tube loading, operating limits, 
and water shutoff times for a charge of eight 12-inch 1.6 per cent 
enriched single tube elements in KER-1 and -2. 


24576 (HW-—80433-RD) Capsule irradiation of uranium with 
low alloy additions. Weber, J.W. General Electric Co., Richland, 


Order Number 
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WA (United States). Hanford Atomic Products Operation. 16 Jan 
1964. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011324. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Here is a more complete description of the capsule test we dis- 
cussed in our initial contact in December. | have included as much 
detailed description of the test as has been decided on to date. 
Also, there are some factors which, from previous similar test, | 
have found to be pertinent to the successful charging and irradia- 
tion performance of the capsules. There is one critical point that 
needs to be settled as soon as possible. In order to finish machin- 
ing the outer diameter of the capsules, the expected approximate 
specific power generation and enrichment in the surrounding pro- 
cess tubes must be known. In addition, there are several other 
factors which effect the location of the test in the reactors which 
Bob Marshall and | would like to go over with one of our engi- 
neers as soon as possible. 


24577 (HW-80468) Production test IP-654-A evaluation of 
ten-inch enriched uranium fuel elements. Hiadek, K.L. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 3 Feb 1964. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94014206. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

At this present time, fuel elements of two basic lengths are used 
in the IPD reactors —a “six-inch” enriched uranium element (0.947 
w/o U-235) and an “eight-inch” natural uranium element. Although 
fuel element diameters vary fro model to model, the length of the 
uranium cores is reasonably constant. An evaluation of fuel 
element lengths has bee made and the economic incentive for pro- 
ducing and irradiating longer fuel elements is fairly large. This test 
is a first step in evaluating the irradiation behavior of a new fuel 
model. The objective of the production test detailed in this report is 
to evaluate the irradiation behavior of “ten-inch” enriched (0.947 w/ 
© U-235) uranium fuel elements. 


24578 (HW-80533) Results of Production Test IP-628-1 
crosstie flow test and flushing calibration. Radtke, W.H. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 23 Jan 1964. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014321. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

On February 16, 1963 Production Test IP-573-1 was conducted 
at the K reactors to provide data to revaluate the adequacy of the 
last-ditch crosstie system. This test was run subsequent to rigorous 
mechanical cleaning of the crosstie system piping (January 9, 
1963); therefore the resulting data reflects essentially clean line 
conditions. On November 1, 1963, approximately 8-1/2 months af- 
ter the above-mentioned tests, a series of steady-state tests were 
conducted under authorization of Production Test IP-628-l. These 
tests vere designed to accomplish four major objectives: To evalu- 
ate the change in flow capability,of the crosstie system since the 
last test series; to test the “worst case of crosstie flow capability. 
(This vas not run in February); to obtain hydraulic data pertinent to 
a proposed Modified Secondary System; and to obtain pressure 
drop and flow data on the crosstie system during flushing in order 
to revaluate the system adequacy, i.e., capacity, at a later date by 
comparing flushing data. This report contains the numerical results 
of the pressure and flow data obtained during these tests. 


24579 (HW-80626) Effects of corrosion upon the ade- 
quacy of the 105-KE and 105-KW emergency coolant backup 
system. Watson, D.F. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 30 Jan 1964. 72p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010636. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 

When final system acceptance tests were performed on Project 
CGI-844, 100-K Coolant Backup System, it became evident that 
less than the design flow of 32,000 gpm was being achieved. 
Since the tests indicated that only 28,200 gpm was being supplied 
to KW and 26,700 gpm was being supplied to KE, it was obvious 
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that the cross-tie lines had higher friction losses than anticipated. A 
study was therefore made to determine the effects of crosstie line 
cleaning to remove corrosion nodules. Calculations showed that 
with the lines cleaned, flows of 31,800 gpm to KW and 30,800 gpm 
to KE would result. The lines were subsequently cleaned, and on 
February 16, 1963, flow tests were conducted. The resultant flaws 
were 31,500 to KW and 30,900 to KE. On November 1, 1963, flaw 
tests were again conducted to determine if corrosion buildup in the 
cross-tie line was affecting the flow capacity of the system. While 
the flow data has not been issued by the test engineers, initial 
indications are that the present capacity of the system is approxi- 
mately 29,500 gpm to KE and 30,000 gpm to KW, or a loss of 
approximately 1500 gpm on each side. The purpose of this docu- 
ment is to review the actual flow requirements of the coolant 
backup system for the various reactor operating conditions to 
determine when decisive steps should be taken to increase the ca- 
pacity of the system to prevent any reduction of operating levels, 
and to point out the possible solutions being considered if a capac- 
ity increase is required. 


24580 (HW-80629) Uranium burnout values. Smith, W.G. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 30 Jan 1964. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010638. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Attached is the interpolated uranium burnout values for 570% 
through 3.000% U-235. Due to increasing interest in higher U-235 
values, this document was issued to replace HW-77929 which con- 
tained values to 1.519% U-235. The source data was based on the 
Reactor Cost Studies burnout schedule obtained from Washington 
— AEC. 


24581 (HW-80774) Numerical results of Production Test 


IP-651-Al, Tripout Test: H Reactor. Morrissey, J.E. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 12 Mar 1964. 32p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE94010477. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

During the January, 1964, outage at H reactor, major rear-face 
hardware modifications were performed and enlarged venturis were 
installed full reactor. These modifications significantly change the 
reactor hydraulic characteristics. Process Standards - Water Plant) 
190-B-070, requires tripout tests be performed whenever a major 
change is made to either the process pumping system or the reac- 
tor hydraulic characteristics. Production Test IP-651-Al was 
performed on January 17, 1964, to evaluate (1) transient flow 
decay-characteristics associated with complete loss of BPA electri- 
cal power to 100-H area, (2) riser pressure trip settings for the ball 
3X system, and (3) backup adequacy of the last-ditch coolant sys- 
tem. The purpose of this document is to report the numerical 
results of this test. 


24582 (HW-80802) Interim normal limits DR_ reactor. 
George, D.K. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 10 Feb 1964. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014322. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

As specified in PITA IP-26-I, a test has been conducted at DR 
reactor to find the amount of nonpressure sensitive air entering the 
reactor, and gain other information on the reactor gas system. The 
purpose of this document is to place in effect interim normal gas 
purity limits and define assuredly positive gas system pressure 
based on the results of this test. 


24583 (HW-80804) Analysis of the Third H-Reactor Core 
Load. Ringie, R.P. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 10 Feb 1964. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94011325. Source: 
OSTI; NTIS; GPO Dep. 

Deciassified. 
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Short communication. REACTOR CORES/chemical analysis; 
HANFORD PRODUCTION REACTORS; REDOX PROCESS 


24584 (HW-80836) Results of air entry control test No. 1 
DR Reactor. George, D.K. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 10 Feb 1964. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012106. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report discusses testing conducted to establish an interim 
normal limit for nitrogen concentration in the reactor gas; obtained 
information to be used in defining assuredly positive gas system 
pressure; and obtain other useful information on the reactor gas 
system, such as total apparent system volume, accuracy of the 
gas activity meter at low nitrogen cencentrations, etc. 


24585 (HW-80854) Some design details for the target 
component of the co-producer test element. Evans, T.W. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 12 Feb 1964. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014308. Source: OSTI; NTIS; GPO Dep. 

Decliassified. 

Short communication. ALUMINIUM ALLOYS/quantitative chemi- 
cal analysis; LITHIUM ALLOYS/quantitative chemical analysis; 
HANFORD PRODUCTION REACTORS ‘targets; PROCUREMENT; 
CASTING; DEMONSTRATION PROGRAMS; SAVANNAH RIVER 
PLANT; CALCULATION METHODS; TARGETS 


24586 (HW-80864) PT IP-603-1, Evaluation of accidental 
fuel flushing potential D-DR reactors: Final report. George, 
D.K.; Hollifield, P.J. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Mar 1964. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012097. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of Production Test IP-603-| described in this report 
was to obtain data to help determine if uranium I&E fuel can be 
flused from tubes set up for discharge on a valved down 
corssheader by raising the front riser pressure. The test consisted 
of valving down one header at shutdown riser pressure, then in- 
creasing the riser pressure and recording the resulting front nozzle 
pressures on selected tubes uncapped on the rear. Test results 
and conclusions are presented. 


24587 (HW-81027) Technical note on results of production 
test IP-628-Al: Crosstie flow test and flushing calibration, and 
the earlier production tests IP-573-Al and IP-499-Al. Jones, S.S. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Jun 1964. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94012000. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

A series of three experimental tests was conducted on the oper- 
ation and adequacy of the K-Reactors’ third, or last-ditch, cooling 
system. The first test showed considerable line corrosion the sec- 
ond test was performed directly after line cleaning, and the third 
test showed a significant amount of additional line corrosion after 
only nine months of service. The present cooling adequacy of this 
last-ditch system at the KE and KW reactors is summarized these 
show the power levels for which we have adequate last-ditch cool- 
ing as a function of the crosstie coolant temperature. These figures 
include the effects of increasing the number of pumps that remain 
in operation at the other K-Reactor, and various other operating or 
emergency conditions. These curves are for diesel pump speeds of 
750 rpm which are planned for June of this year. In these figures 
the crosstie temperature is assumed to be a conservative 5°C 
above the process water inlet temperature. 


24588 (HW-81198) Design and fabrication of target 
elements for PT-645-D. Tverberg, J.C. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 9 
Mar 1964. 20p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC06-76RL01830. 
DE94010547. Source: OSTI; NTIS; GPO Dep. 

Declassified 4/18/94. 

Target elements were designed and built to fit into 1.25% U2%5 
driver elements. These targets had an aluminum — 0.583% lithium 
alloy core enriched to 63.5% in Li. The targets had a coextruded 
aluminum jacket as a tritium barrier and a Zircaloy jacket as a 
corrosion barrier to the 300 C reactor water. 


24589 (HW-81378) Report of visit of Dr. L.C. Matsch, 
March 11 and 12, including discussion at meeting at the C Re- 
actor conference room. Cooke, J.P. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
13 Mar 1994. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94010972. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Dr. Matsch was born in Hungary and studied at Vienna Technical 
Institute, receiving degrees in physics and engineering. At the end 
of World War Il, he was operating a krypton gas separation plant in 
Hungary, but left his home and personal effects and fled to Mu- 
nich, Bavaria with his wife and infant son as the Russians entered 
the country. After the war he worked for a time with the German 
Linde Company and eventually came to the United States when an 
immigration quota was available for displaced Hungarian citizens. 
He went to work for the Linde Division of Union Carbide in an engi- 
neering capacity upon his arrival in the US, and he and his wife 
are now US citizens. He is currently Manager of the Engineering 
Development Division of the Linde Co., employing about 600 peo- 
ple including 200 engineers. His responsibilities include the design 
and construction of gas separation equipment and devices, im- 
provement of their processes and economic analyses of the 
results. It was his group which developed the new improved distil- 
lation columns which have permitted extraordinary increases in 
through-put and efficiency in air separation plants, and which he 
would use in any purification system that he would design for Han- 
ford. The important point to be emphasized in relation to the 
previous proposal for gas purification is that this break-through in 
distillation technology will now permit the almost complete removal 
of the last 500 parts per million of Argon to a new low level of less 
than 20 parts per million. 


Order Number 


24590 (HW-81378-RD) Report of visit of Dr. L.C. Matsch, 
March 11 and 12, including discussion at meeting at the C Re- 
actor conference room. Cooke, J.P. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
13 Mar 1964. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94010866. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report presents a background on Dr. L.C. Matsch and 
presents information regarding his travel of March 11-12, 1964. 


24591 (HW-81840) Production test IP-677-A: Hot-die-sized 
tube cladding. Hiadek, K.L.; Baars, R.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
6 May 1964. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011983. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The incentives, objectives, and previous test results of the hot- 
die- sizing program have been presented in recent documents. The 
test described in this report is one additional step in the evaluation 
of an alternate fuel fabrication process. 


24592 (HW-81861) Thulium oxide irradiation. Kusler, L.E. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 17 Apr 1964. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010513. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Thulium oxide can be irradiated to meet the desired specific heat 
generation of 1.5 watts per gram as part of a flux amplification test, 
which will be conducted the early part of FY-1965. To obtain the 
heat generation level, is calculated that a 120-day irradiation will be 
required at a flux of 1.1 x 10'* neutrons/cm?-sec. if the proposed 
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target element is modified by reducing the thulium oxide wafer 
thickness from 0.080 to 0.050 inch. Also, the length of the target 
element should be reduced to not more than 20 inches to minimize 
the possibility of sticking in the process tube. This would require 
four targets rather than a single element as proposed. Prior to un- 
dertaking this irradiation, it would be desirable to place a prototype 
target element in the Hanford Test Reactor to determine the approx- 
imate rise factor (change in neutron flux level between the target 
element and adjacent tubes of fuel elements) in order to more pre- 
cise data for planning the loading pattern in the production test. 


24593 (HW-82321) Loading and operating conditions for 
charge of five NIE-1 fuel tubes and two target assemblies in 
KER-1 or KER-2 Production Test IP-584-D, Supplement B. De- 
obald, T.L. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 25 May 1964. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94010654. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Production Test IP-584-D, Supplement B authorized the irradia- 
tion of target assemblies in KER-1 and KER-2. Furthermore, the 
production test authorized that these target assemblies be irradiated 
with)other approved production tests; for this test, N Reactor inner 
fuel elements (NIE-1) will be irradiated. The production test re- 
quired that specific operating conditions and loading patterns would 
be approved by the managers of Testing, Process and Reactor De- 
velopment, and Process Technology Subsections prior to charging. 


24594 (HW-82335) Reactor Physics monthly technical re- 
port, February 1964. Nichols, P.F. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 28 Feb 
1964. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94014208. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly technical report details activities of the Reactor 
Physics Research and Engineering staff of the N-Reactor Depart- 
ment for the month of February 1964. 


24595 (HW-82373) B, D, F, DR, H reactor new aluminum 
HCR concept: Temperature study. Agar, J.D. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 28 Jul 1964. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94010935. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The horizontal control rods presently installed in the older Han- 
ford Reactors have inadequate heat transfer characteristics for 
present and predicted future operation of the reactors. Continued 
graphite stack distortion, coupled with higher graphite tempera- 
tures, has resulted in ECR failure during reactor operation, such as 
swelling of the outer aluminum sheaths to the extent that rod 
movement in the graphite channel is severely restricted. Continued 
graphite stack distortion will tend to further aggravate the problem 
of rod operation. A new HCR design concept,was developed by P. 
H. Hutton of Reactor Design, IPD, to alleviate some of the pressing 
operational problems. Prior to the acceptance of such a design, the 
important rod operating parameters should be known to some de- 
gree of accuracy. This study was conducted to detexmine, by 
calculational methods, the temperature distributions that could be 
expected to occur in such an HCR when used at the present oper- 
ating power levels and at 120% of the present power levels. 


24596 (HW-82472) Production Test IP-684-A, hot-die-sized 
parameters evaluation. Hladek, K.L. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 16 
Jul 1964. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014207. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The hot-die-sized concept has been under investigation as an al- 
ternate manufacturing process for several years. Irradiation testing 
of the elements began in mid 1963. Some dimensional behavior 
problems were encountered with the fuel and a test is now being 
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irradiated which may provide sufficient data to remedy the situa- 
tion. Pre-irradiation examination of fuel elements has shown a 
significant dimensional change of the cores during the fabrication 
process, and this dimensional change is thought to contribute to 
the irradiation behavior of the elements. The irradiation effects of 
fabrication parameters that influence the dimensional. The objec- 
tive of the test detailed in this is to evaluate the effects of end 
bonding pressure and machined core size on the irradiation char- 
acteristics of hot-die-sized diffusion bonded fuel elements. 


24597 (HW-83197) Metallurgy Development Operation 
quarterly progress report, April-June 1964. Wick, O.J.; Last, 
G.A.; Minor, J.E.; Nelson, T.C.; Stewart, R.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Jul 1964. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012043. Source: OSTI; NTIS; GPO Dep 

Declassified. 

This report details activities of the Metallurgy Development Oper- 
ation for the months of April, May, June 1964. 


24598 (HW-83596) Physics aspects of removal of over- 
bore test facility. Bailey, G.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 10 Aug 1964. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010877. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Investigation of several alternative methods of modifying the C- 
Reactor overbore test facility in order to terminate the production 
tests has been completed. The results are presented in this report. 


24599 (HW-83713) K reactor mixer study aluminum spline 
tubes. Hough, C.G. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Aug 1964. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94011311. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Reference 1 gave mixer recommendations for aluminum spline 
tubes at the K reactors. On completion of the study, R. F. Corlett 
requested a more detailed economic study of mixer useage at KW 
reactor. R. G. Clough also requested additional information on use 
of mixer elements in fringe tubes. In order to answer these re- 
quests, additional information was needed and requested. A. W. 
Medcaif replied giving enriched metal requirements in support of 
mixers. No other information vas received so it was not possible to 
make the economic study requested by R. F. Corlett. This report 
presents more detail on tube-life estimates associated with use of 
the eccentric and concentric-wall tube designs in central- and 
fringe-zones and the results of five downstream thermcouple 
probes that operated in concentric-wall tubes at KW reactor. Also, 
modification of the concentric-wall tube (milling down of the ribs) is 
discussed. 


24600 (HW-83869) Irradiated fuel age determination study. 
Cooley, D.E. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 31 Aug 1964. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 


76RL01830. Order Number DE94011323. Source: OSTI; NTIS; 
GPO Dep. 


Deciassified. 


The release of uncontrollable quantities of harmful fission prod- 
ucts such as l,3; upon processing areas. At present this is done 
by procedural techniques using cards, filing techniques, and cross 
checks. These methods are entirely independent of the characteris- 
tics of the fuel itself and are subject to failure from human error. It 
is therefore advantageous to find a method of determining the age 
of irradiated fuel after discharge from the properties of the fuel. 
Such a method, with its relative immunity to human error, would be 
very useful in checking shipments as well as for such jobs as de- 
termining the correct age of fuel being stored for accumulation of 
desirable fission product daughters. It was the purpose of this effort 
to make a study of possible methods of direct fuel age determina- 
tion, formulate and perform a test of the most promising method, 
and analyze the results in terms of practicability here at Hanford. 
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24601 (HW-GEL-1) Graphite distortion “C” Reactor: Final 
report. Wood, N.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 8 Feb 1962. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94012959. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report covers the efforts of the Laboratory in an investiga- 
tion of the graphite distortion in the “C” reactor at Hanford. The 
particular aspects of the problem to be covered by the Laboratory 
were possible “fixes” to the control rod sticking problem caused by 
VSR channel distortion. 


24602 (HW-WSU-3) Expansion joint tests. Lomax, C.C. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 20 Jun 1961. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94014619. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The Expansion Joint Test are detailed in this report are part of 
the work accomplished under Design, Development and Research 
Contract DDR-111 between General Electric Company, Hanford 
Atomic Products Operation and Washington State University. The 
equipment and instrumentation used for the K-Downcomer tests 
were arranged to permit installation and testing of the expansion 
joints. 


24603 (IEN-52/93) Control rod calculations for the project 
of the radioisotope producer reactor new conception. Santo, 
A.C.F. de; Couto, R.T. Instituto de Engenharia Nuclear (IEN), Rio 
de Janeiro, RJ (Brazil). Sep 1993. 15p. (in Portuguese). Order 
Number DE94629627. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of Ag-Cd-in and B, C (natural boron) plates in the con- 
trol elements of the RPR (Radioisotope Producer Reactor) reactor 
is analyzed under its neutronics aspects. The calculations were 
performed for the four types of fuels possible to be used in the 
RPR conception. Comparisons of the results (at the supercell level) 
for those two control material revealed that the B, C is much more 
effective than the Ag-Cd-In alloy. (author). 


24604 (INIS-mf-13907, pp. 79-86) The safe, economical op- 
eration of a slightly subcritical reactor and transmutor with a 
small proton accelerator. Takahashi, Hiroshi (Brooknaven Na- 
tional Lab., Upton, NY (United States)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

| suggest that an accelerator can be used to increase the safety 
and neutron economy of a power reactor and a transmutor of long- 
lived radioactive wastes, such as minor actinides and fission 
products, by providing neutrons for its subcritical operation. Instead 
of the large subcriticality k=0.9-0.95 which we originally proposed 
for such transmutor, we propose to use a slightly subcritical reactor, 
such as k=0.99, which will avoid many of the technical difficulties 
that are associated with large subcriticality, such as localized power 
peaking, radiation damage due to injection of medium-energy pro- 
tons, the high current accelerator, and the requirement for a long 
beam-expansion section. We analyze the power drop that occurred 
in Phenix reactor, and show that the operating this reactor in sub- 
critical conditions improves safety. (author). 13 refs., 5 figs. 


24605 (INIS-mf-13907, pp. 87-96) Phoenix type concepts 
for transmutation of LWR waste minor actinides. Segev, M. 
(Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. of Nu- 
clear Engineering). Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109—: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Variations on the original Phoenix theme were studied. The basic 
rationale of the Phoenix incinerator is making oxide fuel of the LWR 





waste minor actinides, loading it in an FFTF-like subcritical core, 
then bombarding the core with the high current beam accelerated 
protons to generate considerable energy through spallation and fis- 
sion reactions. As originally assessed, if the machine is fed with 
1600 MeV protons in a 102 mA current, then 8 core modules are 
driven to transmute the yearly minor actinides waste of 75 1000 
MW LWRs into Pu 238 and fission products; in a 2 years cycle the 
energy extracted is 100000 MW d/T. This performance cannot be 
substantiated in a rigorous analysis. A calculation shows, nonethe- 
less that changes in the original Phoenix parameters can upgrade 
its performance.The original Phoenix contains 26 tons minor ac- 
tinides in 8 core modules; 1.15 m® module is shaped for 40% 
neutron leakage; with a beam of 102 mA the 8 modules are driven 
to 100000 MW/T in 10.5 years, burning out the yearly minor ac- 
tinide waste of 15 LWRs; the operation must be assisted by grid 
electricity. If the 1.15 m® module is shaped to allow only 28% leak- 
age, then a beam of 102 mA will drive the 8 modules to 100000 
MW’/T in 3.5 years, burning out the yearly minor actinides waste of 
45 LWRs. Some net grid electricity will be generated. If 25 tons mi- 
nor actinides are loaded into 5 modules, each 1.72 m® in volume 
and of 24% leakage, then a 97 mA beam will drive the module to 
100000 MW’T in 2.5 years, burning out the yearly minor actinides 
waste of 70 LWRs. A considerable amount of net grid electricity will 
be generated. If the lattice is made of metal fuel, and 26 tons mi- 
nor actinides are loaded into 32 small modules, 0.17 m® each, 
then a 102 mA beam will drive the modules to 100000 MW’/T in 2 
years, burning out the yearly minor actinides waste of 72 LWRs. A 
considerable amount of net grid electricity will be produced. 


24606 (INIS-mf—13907, pp. 122-129) Heavy coolant fast 
neutron reactor BRUS-150 for minor actinides burning and 
U-233 build-up. Gromov, B.F. (institute of Physics and Power En- 
gineering, Obinsk (Russian Federation)); Gubarev, V.A.; Dekusar, 
V.M.; Efimenko, V.F.; Kalashnikov, A.G.; Leonchuk, M.P.; 
Matveenko, |.P.; Novikova, N.N.; Pashkin, Yu.G.; Serdechnyj, V.S.; 
Stepanov, V.N.; ChekBen-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
Jan 1994). in Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The present paper deals with the calculational research into the 
performance of fast reactor BRUS-150 cooled with liquid metal 
coolant eutectic lead-bismuth alloy with reference to minor ac- 
tinides (Np, Am, Cm) transmutation and isotopic pure U 233 build 
up. (authors). 10 refs., 2 figs. 


24607 (INIS-mf-13907, pp. 183-189) Worth of gas expan- 
sion modules in Fast Breeder Test Reactor. Reddy, C.P. (indira 
Gandhi Centre for Atomic Research, Kalpakkam (India)). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Gas Expansion Modules are passive safety devices to mitigate 
the effect of loss of flow accidents. Calculation of the worth of 
these subassemblies is very difficult due to high neutron leakage. 
In these paper we use Monte Carlo method for calculation of Gas 
Expansion Modules subassemblies worth and presents the results 
of calculation. (author). 3 refs., 2 figs., 2 tabs. 


24608 (INIS-mf—13907, pp. 215-222) Experiments and analy- 
ses on the excess reactivity adjustments in the TRIGA-2 core. 
Aizawa, O. (Musashi Inst. of Tech., Kawasaki, Kanagawa (Japan). 
Atomic Research Lab.). Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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All the fuel rods of the TRIGA-2 core of the Musashi reactor 
were replaced from the aluminium cladding fuels to the stainless 
steel cladding ones in 1986. At that time, the excess reactivity ad- 
justments were performed on the new core after the initial critical. 
The experimental data have recently been analyzed as the bench- 
mark experiments for further analyses of the TRIGA-2 core using 
the Monte Carlo critical program KENO-V. The lidraries used are 
the Hansen-Roach, the ENDF/B-IV and JENDL-3 libraries. The 
result shows that the agreement between experiments and caicula- 
tion depends clearly on the libraries used. It became clear that the 
whole core calculations could be successfully performed by using a 
lap-top workstation in a small core, such as the TRIGA-2 core. (au- 
thor). 2 refs., 7 figs., 4 tabs. 


24609 (INIS-mf—13907, pp. 223-230) Neutron balance inves- 
tigations for a high enrichment Metal Oxide Fuel Light Water 
Reactor lattice under normal and voided conditions. Boeheme, 
R. (Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik); Berger, D.H.; Chawla, R.; 
Hager, H.; Seiler, R.; Williams, T. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

A recently completed series of physics experiments in the 
PROTEUS reactor in Switzerland include the investigation of a plu- 
tonium fueled light water reactor lattice with a moderator-to-fuel 
volume ratio of 2.07 and an effective enrichment of about 7.5%. 
The analysis of the measurements in this wide test lattice and in 
the tighter light water high conversion reactor lattices investigated 
previously permits the determination of the K,. void coefficient of 
the light water reactor lattice for cases of partial and total voiding. 
A comparison of the measured changes of K.. with values calcu- 
lating using cell codes WIMS/D4 and KAPERA4 shows satisfactory 
prediction of the partial void coefficient in the range from 0% to 
55% void. Discrepancies increase up to twice the estimated experi- 
mental error in cases of further voiding to 100% void. The total 
void coefficient (0% to 100% void) is a small difference of large in- 
dividual effects on the reaction rate ratios. Its accurate prediction 
by cell calculations is rather fortuitous. improved nuclear data and 
refined calculational methods are thus required for a more accurate 
calculation of the void coefficient in high enrichment metal oxide 
fuel light water reactors. (authors). 9 refs., 2 tabs. 


24610 (INIS-mf-13907, pp. 238-245) Experimental method- 
ologies in reactor physics studies at the 10 MWt research 
reactor SAPHIR. Lehmann, E. (Paul Scherrer Inst. (PSI), Wueren- 
lingen (Switzerland). Lab. fuer Reaktorphysik und Systemtechnik); 
Hammer, J.; Chawla, R. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper describes - with emphasis on experimental 
aspects - the manner in which reactor physics methodologies are 
appiied during routine operation of the research reactor Saphir, as 
well as addressing specific questions such as the assessment of 
‘hot spot’ factors for the core. The determination of fuel burnup and 
the optimization of irradiation conditions are further examples of re- 
actor physics studies which have been conducted. (authors). 6 
refs., 7 figs. 


24611 (INIS-mf-13907, pp. 260-267) A general technique 
for confluence of calculational and experimental information 
with application to power distribution determination. Serov, |.V. 
(Technische Univ. Delft (Netherlands)); Hoogenboom, J.E. Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
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Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Physical quantities can be obtained by utilizing different informa- 
tional sources. The available information is usually associated with 
systematic and statistical errors. If the informational sources are 
utilized simultaneously, then it is possible to obtain posterior esti- 
mates of the quantities with better statistical properties than 
exhibited by any prior estimates. The general technique for conflu- 
ence of any number possibly dependent informational sources can 
be developed. Insight into the nature of the informational source 
allows different types of data associated with the source to be im- 
proved. The formulas of the technique are presented and applied 
to the power distribution determination for research reactor HOR of 
the Delft University of Technology, employing calculational and ex- 
perimental data. (authors). 5 refs., 1 tab., 5 figs. 


24612 (INIS-mf-13907, pp. 467-474) VIP, an international 
programme of benchmark experiments for the study of Mixed 
oxides-fuelled cores. Minsart, G.L. (Centre d’Etude de |l’Energie 
Nucleaire, Mol (Beigium)); Hondt, P.J. de; Meer, K. van der. Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the frame of two international programmes, in which Belgian 
Japanese and UK contractors were involved, a series of bench- 
marks experiments have been conducted in Venus, a pool-type 
critical facility built and operated by Belgian nuclear centre. Typical 
PWR and BWR assembly configurations were modelled, with and 
without mixed oxides fuel, and with a moderator density reduced to 
73% or 51% of its nominal value. Axial buckling and detailed (pin- 
to-pin) fission density distributions were measured, and a few other 
parameters were investigated (spectral indices, reactivity effects of 
water level variations, ...). These experimental results are the refer- 
ence for calibration of theoretical analyses performed by each 
partner in order to validate, and possibly improve, their theoretical 
predictions and studies for the power reactors. This paper includes 
the comparison of a few Belgian computational results with the cor- 
responding experimental result. (authors). 5 figs., 1 tab. 


24613 (INIS-mf—13907, pp. 485-491) A study of the effective 
delayed neutron fraction in the coupled fast-thermal system 
HERBE. Milosevic, M. (institute of Nuclear Sciences VINCA, Bel- 
grad (Yugoslavia)); Pesic, M.; Avdic, S.; Nikolic, D. Ben-Gurion 
Univ. of the Negev, Beersheba (israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
The delayed neutron parameters and methods used for calcula- 
tion in reactor safety studies are verified by measurement of the 
effective neutron fraction in the coupled fast-thermal system 
‘HERBE’. (authors). 13 refs., 1 tabs., 3 figs. 


24614 (INIS-mf—13907, pp. 742-749) Neutron spectrum de- 
termination by activation method in fast neutron fields at the 
RB reactors. Sokcic-Kostic, M.S. (Institute of Nuclear Sciences 
VINCA, Belgrade (Yugoslavia)); Pesic, M.P.; Antic, D.P. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). in Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
The fast neutron fields of the RB reactor are presented in this 
paper. The activation method for spectrum determination is de- 
scribed and explained. The obtained results for intermediate and 
fast spectrum are given and discussed. (authors). 7 refs., 3 tabs. 


24615 


(INIS-mf-13907, pp. 772-779) Investigations of neu- 
tron characteristics of minor actinides in experiments at BFS 


facility and fast reactors. Bednyakov, S. (Gosudarstvennyj 
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Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst.); Belov, S.; Doulin, 
V.; Matveenko, |.; Manturov, G.; Tsybulya, A. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109—: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental program on justification of minor actinides nu- 
clear data on BFS assemblies have started. The measurements of 
central fission rates ratios and reactivity worths ratios for 237Np, 
414m and *4°Pu on two BFS configurations with (Pu-U)O, fuel 
have been carried out. The uncertainty of capture fraction of reac- 
tivity wort ratios have been evaluated. (authors). 2 refs., 4 tabs. 


24616 (INIS-mf—13914, pp. 17-22) Experimental methodolo- 
gies in reactor physics studies at the 10 MW,, research 
reactor SAPHIR. Lehmann, E. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Hammer, J.; Chawla, R. 1994. 96p. In Paul Scher- 
rer Institut annual report 1993: Annex IV: PSI nuclear energy 
research progress report 1993. Order Number DE94629163. 

The paper describes - with emphasis on experimental aspects - 
the manner in which reactor physics methodologies are applied 
during routine operation of the research reactor SAPHIR, as well 
as for addressing specific questions such as the assessment of 
"hot spot” factors for the core. The determination of fuel burnup 
and the optimization of irradiation conditions are further examples 


of reactor physics studies which have been conducted. (author) 7 
figs., 6 refs. 


24617 (INIS-mf-—13914, pp. 23-27) Intercomparison of rod- 
worth measurement techniques in a LEU-HTR assembly. 
Williams, T. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Chawla, R. 1994. 96p. In Paul Scherrer institut annual report 1993: 
Annex IV: PS/ nuclear energy research progress report 1993. Or- 
der Number DE94629163. 

The measurement of absorber-rod worths in the radial reflector 
of a LEU-HTR pebble bed system is described. Particular empha- 
sis is placed on the choice of complementary measurement 
techniques to ensure that sensitivities to systematic errors in the 
calculated parameters used in the analysis are minimised. (author) 
3 figs., 3 tabs., 8 refs. 


24618 (INIS-mf—-13933) Calculation of fundamental parame- 
ters for the dynamical study of TRIGA-3-Salazar reactor (Mixed 
reactor core). Viais J, J. Universidad Nacional Autonoma de Mex- 
ico, Mexico City (Mexico). Facultad de Ciencias. 1994. 62p. (in 
Spanish). Order Number DE94629628. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Kinetic parameters for dynamic study of two different configura- 
tions, 8 and 9, both with standard fuel, 20% enrichment and Flip 
(Fuel Life Improvement Program with 70% enrichment) fuel, for 
TRIGA Mark-lll reactor from Mexico Nuclear Center, are obtained. 
A calculation method using both WIMS-D4 and DTF-IV and DAC1 
was established, to decide which of those two configurations has 
the best safety and operational conditions. Validation of this 
methodology is done by calculate those parameters for a reactor 


core with new standard fuel. Configuration 9 is recommended to be 
use. (Author). 


24619 (JAERI-M-94-023) JMTR irradiation handbook. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 257p. (in 
Japanese). Order Number DE94777546. Source: OSTI; NTIS; INIS. 
A wide variety of nuclear irradiation and post-irradiation experi- 
ments are available using the Japan Materials Testing Reactor, 50 
MW (JMTR) and the multi-cell hot laboratory associated with the 
JMTR. In this Handbook, an application manual for conducting irra- 
diation and post-irradiation experiments using those facilities is 
provided. The Handbook is primarily designed to aid the experi- 
menter and to serve as a reference for communications between 
the experimenter and the Department of JMTR Project. (author). 


24620 (JAERI-M—94-066) Research program for the Nuclear 
Fuel Cycle Safety Engineering Research Facility (NUCEF). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 





74p. (In Japanese). Order Number DE94777547. Source: OSTI; 
NTIS; INIS. 

This report summarizes the research program for the Nuclear 
Fuel Cycle Safety Engineering Research Facility (NUCEF) finalized 
by the NUCEF Research Program Coordinating Group. It describes 
the outline of experimental equipments and facilities, the research 
program for the first several years including its basic purpose, 
scope and experimental plans, the outline of system and plans for 
cooperative use of NUCEF, and further problems. The research 
program consists of the research on nuclear criticality safety, the 
research on advanced reprocessing process, the research on TRU 
(transuranium) waste management, the research on TRU chemistry 
and the element technology development for NUCEF, with the aim 
of further improvement of the safety of nuclear fuel cycle back-end, 
further development of underlying technology and advanced tech- 
nologies for the next century. In harmony with the research 
program in NUCEF, cooperative researches with the government, 
universities and institutes of the nation, as well as international co- 
operation will be conducted, so as to maximize the effectiveness of 
research activities. It is expected that NUCEF will be efficiently uti- 
lized as a center of safety and fundamental research in the field of 
nuclear fuel cycle back-end of Japan. (author). 


24621 (JINR-E-10-94-14) Comparison of the noise diag- 
nostics systems based on the pattern recognition and 
discriminant methods. Dzwinel, W. (Institute of Computer Sci- 
ence, Cracow (Poland)); Pepelyshev, Yu.N.; Jirsa, P.; Rejchrt, J. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1994. 14p. Order Number DE94628168. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Annals of Nuclear Science and Engineering. 

To clarify the features of two different reactor surveillance sys- 
tems -the JINR Dubna system based on the cluster method, and 
the NRI Rez system, based on the Piety algorithm - the evaluation 
of artificial noise was carried out. After analysis of results of both 
sides finer differences are discussed. 11 refs., 6 figs., 2 tabs. 


24622 (RL-NRD—-1-3C) Research and Engineering N- 
Reactor Department monthly record report. Leverett, M.C. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 31 Dec 1964. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94014625. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This monthly report details activities of the N-Reactor Research 
and Engineering Department during the month of December 1964. 


24623 (RL-NRD-150-10C) Monthly record report Research 
and Engineering Operation N-Reactor Department. Leverett, 
M.C. Westinghouse Hanford Co., Richland, WA (United States). 31 
Oct 1965. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014626. Source: OSTI; NTIS; GPO Dep. 

This report is a monthly report on the operation of the Hanford 
N-Reactor, covering the month of Oct 1965. It describes the oper- 
ating experiences of the reactor, fuel-element failures, hook-up 
efforts to the power grid, work on new fuels, materials studies, and 
production testing work. 


24624 (RL-REA-14-Supp!.B) Production test IP-725, Sup- 
plement B, Increased graphite temperature limit F Reactor. 
Russell, A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 18 Jun 1965. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014612. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
shielding; SHIELDING; TEMPERATURE MONITORING; LIMITING 
VALUES; TESTING; GRAPHITE 


24625 (RL-REA-185) Additional production of uranium- 
233. Schroeder, O.C. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 20 Nov 1964. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-76RL01830. Order Number DE94014611. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. URANIUM 233/production; THORIUM OX- 
IDES; SCHEDULES; HANFORD PRODUCTION REACTORS; 
COST; CANNING; FUEL ELEMENTS 


24626 (RL-REA-1016) Status of special reactor process 
tube loadings, April 1, 1965. Bown, R.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
9 Apr 1965. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014607. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report provides the status of production test control tube 
loadings in reactor process tubes containing significant amounts of 
stainless steel (SS) materials. 


24627 (RL-REA-1025) Report to the Working Committee 
from Hanford. Lewis, M.; Minor, J.E.; Stringer, J.T. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 12 Apr 1965. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94014606. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This report to the working committee details technical activities 
and research programs for current reactor fuels, N-Reactor fuels, 
and reactor fuel development. 


24628 (RL-REA-2032) Criticality predictions in the Hanford 
reactors. Skidmore, S.M.; Bowers, C.E. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
31 Mar 1965. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94014613. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The purpose of this study was to examine the general area of 
criticality prediction errors at the smaller (“pre-K”) reactors. Such 
errors evolve from a number of uncertainties which are difficult if 
not impossible to eliminate with present measuring and accounting 
techniques; the magnitude of these uncertainties in aggregate was 
indicated in an earlier study about 1.5 milli-k, which, at the time of 
the study, represented an “inherent” prediction error that consti- 
tuted a practical limit on accuracy. Present day computer usage 
has improved considerably upon this. Predictions at the various 
Hanford reactors are made on the basis of a fundamental pile 
variable known as cold clean reactivity. This variable may be quali- 
tatively defined as the ultimate reactivity of the room temperature 
reactor with all poisons and poisonous short-term fission products 
removed. The quantity CCR may be determined during operation 
by properly evaluating the temperature-reactivity coefficients Cm 
and Cg, or it may alternatively be determined at startup, when 
these effects are zero and the equation reduces to CE = R + pr + 
L + P4. The latter equation serves as the basis for the uniform cal- 
culational approach used herein. 


24629 (SR/H-740) Effects of randomly mixing batches of 
slag cement and port and cement concrete. Waldemarson, D.L. 
Du Pont de Nemours (E.I.) and Co., Aiken, SC (United States). 
Atomic Energy Div. 23 Nov 1951. 224p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-76SR00001. 
Order Number DE94013520. Source: OSTI; NTIS; GPO Dep. 

The building of a chemical plant by Du Pont in Wilmington, 
Delaware to produce a chemical (code name C-716) for the war 
effort is documented. Contracts, design, cost, and operational infor- 
mation is included. 


24630 {(SR/H-745) Technical Department report on Produc- 
tion Test No. 313-58-M: Recovery of lead dipped slugs. 
Eubank, L.D. Du Pont de Nemours (E.|.) and Co., Aiken, SC 
(United States). 17 Jan 1945. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. Order 
Number DE94014641. Source: OSTI; NTIS; GPO Dep. 

A number of slugs have been dipped in lead, then Al-Si and 
canned. Laboratory experiments showed that the can and outer 
bonding layers could be removed by the standard caustic-nitrate 
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treatment. The alloy layer was removed from several slugs by hot 
nitric acid without use of hydrofluoric acid. It was desired to extend 
the method to the plant process and to clean accumulated lead 
dipped pieces. Lead dipped slugs may be cleaned by the regular 
recovery process with a weight loss of about 0.03 Ibs. per slug. At- 
tempts to modify or shorten the procedure were not successful. 
Twenty-four (24) of the recovered slugs were canned satisfactorily. 


2209 Reactor Safety 


Refer also to citation(s) 23530, 23576, 23857, 23873, 23890, 
24066, 24070, 24082, 24123, 24174, 24217, 24241, 24252, 24375, 
24379, 24416, 24428, 24445, 24462, 24483, 24485, 24486, 24504, 
24517, 24530, 24537, 24558, 24567, 24579 


24631 (ANL/RE/CP-80782) Mitigation of earthquake haz- 
ards using seismic base isolation systems. Wang, C.Y. 
Argonne National Lab., IL (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Contract CES-88-00871. (CONF-940752-5: 5. 
U.S. national conference on earthquake engineering, Chicago, IL 
(United States), 10-14 Jul 1994). Order Number DE94013334. 
Source: OSTI; NTIS; GPO Dep. 

This paper deals with mitigation of earthquake hazards using 
seismic base-isolation systems. A numerical algorithm is described 
for system response analysis of isolated structures with laminated 
elastomer bearings. The focus of this paper is on the adaptation of 
a nonlinear constitutive equation for the isolation bearing, and the 
treatment of foundation embedment for the soil-structure-interaction 
analysis. Sample problems are presented to illustrate the mitigating 
effect of using base-isolation systems. 


24632 (ANL/RE/CP-82372) Nonlinear response of vessel 
walls due to short-time thermomechanical loading. Pfeiffer, 
P.A.; Kulak, R.F. Argonne National Lab., IL (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940613-16: Pressure vessel 
and piping conference, Minneapolis, MN (United States), 19-23 Jun 
1994). Order Number DE94012648. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Maintaining structural integrity of the reactor pressure vessel 
(RPV) during a postulated core melt accident is an important safety 
consideration in the design of the vessel. This study addresses the 
failure predictions of the vessel due to thermal and pressure load- 
ings fro the molten core debris depositing on the lower head of the 
vessel. Different loading combinations were considered based on 
the dead load, yield stress assumptions, material response and in- 
ternal pressurization. The analyses considered only short term 
failure (quasi static) modes, long term failure modes were not con- 
sidered. Short term failure modes include plastic instabilities of the 
structure and failure due to exceeding the failure strain. Long term 
failure odes would be caused by creep rupture that leads to plastic 
instability of the structure. Due to the sort time durations analyzed, 
creep was not considered in the analyses presented. 


24633 (BNL-NUREG-49568) Results and insights of a level- 
1 internal event PRA of a PWR during mid-loop operations. 
Chu, T.L.; Musicki, Z.; Kohut, P. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 11p. Sponsored by Nuclear Regulatory 
commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931079-27: 21. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94011735. Source: OSTI; NTIS; INIS; GPO Dep. 

Traditionally, probabilistic risk assessments (PRA) of severe acci- 
dents in nuclear power plants have considered initiating events 
potentially occurring only during full power operation. Some previ- 
ous screening analysis that were performed for other modes of 
operation suggested that risks during those modes were small rela- 
tive to full power operation. However, more recent studies and 
operational experience have implied that accidents during low 
power and shutdown could be significant contributors to risk. The 
objective of this paper is to present the approach utilized in the 
level-1 PRA for the Surry plant, and discuss the results obtained. A 
comparison of the results with those of other shutdown studies is 
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provided. Relevant safety issues such as plant and hardware con- 


figurations, operator training, and instrumentation and control is 
discussed. 


24634 (BNWL-CC-418) Letter to P.G. Holsted re: radiobar- 
ium. Grandquist, D.P.; Brouns, R.J. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 4 Jan 
1966. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94012867. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report provides a reply to the possible release of radioactive 
barium during processing of irradiated fuel. A discussion is also pro- 
vided on fission product volatilization from melting or burning fuel. 


24635 (CONF-9306343-1) Italian-Russian cooperation to 
improve RBMK safety. Loizzo, P. (ENEA, Casaccia (Italy). Area 
Nucleare); Galati, A.; Norelli, F.; Lavrencic, D.; Podlazov, L.N.; 
Raskatov, B.I.; Khokhova, D.F.; Trekhov, V.E. ENEA, Casaccia 
(Italy). Area Nucleare. 1993. 8p. From Nuclear Energy in Central 
Europe: Present and perspectives (regional meeting); Portoroz 
(Sierra Leone); 13-16 Jun 1993. Order Number DE94775318. 
Source: OST]; NTIS (US Sales Only). 

In September 1989, ENEA (Italian Agency for New Technology, 
Energy and the Environment) and RDIPE started a common re- 
search program for studying the Chernobyl accident. The two 
groups of specialists agreed about the methods of calculation, the 
evaluation of the results and a common organization to implement 
a new three-dimensional code. The first phase of the accident 
started with the insertion of the safety rods which can produce, 
with the configuration of April 1986 the insertion of a positive reac- 
tivity. The analysis of this phase led to the evaluation of the total 
static reactivity in the real configuration, and to an accurate com- 
parison between calculated and experimental local neutron fluxes. 
The cooperation, still continuing on reactor modelling is now being 
extended to the fuel design and safety analysis, to the study of 
boiling instabilities within the framework of the International Boiling 
Instability Program, and to other aspects of RBMK reactor (high- 
power channel-cooled graphite moderated) safety improvements. 


24636 (CONF-9310102—Vol.1, pp. 96-101) Extreme wind 
induced accident sequence analysis of the advanced test re- 
actor. Khericha, S.T. (Idaho National Engineering Laboratory, 
idaho Falls, ID (United States)); Henry, D.M.; Ravindra, M.K.; 
Tong, W.H. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

An extreme wind probabilistic risk assessment (PRA) was 
performed for the Department of Energy (DOE) Advanced Test Re- 
actor (ATR) as part of the external events analysis. The ATR is 
located at the Idaho National Engineering Laboratory (INEL) in 
Idaho. The analysis included evaluation of wind fragility of several 
structures. As part of the analysis the impact of extreme wind on 
the ATR core fuel damage frequency was evaluated. Loss of com- 
mercial power was modeled as an initiating event as a function of 
wind velocity. Normally, the components located inside the building 
are not affected directly as a result of wind. However, failure of a 
structure can eliminate several components as a result of spatial 
dependency. ATR support systems are located in several struc- 
tures. Two walkdowns were conducted to collect the information on 
structures and components and to determine the structural- 
components interaction. Boolean equations were developed for 
core fuel damage sequences which included failure of components 
(structures) from extreme wind, random failures and operator er- 
rors. The sequences were quantified using wind hazard curves with 
wind fragility of the station power, components and non-wind un- 
availabilities. The result showed that contribution from extreme 
wind was less than 4%. ATR total core damage frequency from the 
internal and external events is estimated to be 5.E—5/yr. The sys- 
tem analysis (fault trees) was performed by the EG&G, Idaho Inc. 
and the structures and components wind fragility and sequence 
quantification was performed by the EQE Engineering Consultants. 





24637 (CONF-9310102—Vol.1, pp. 140-143) Evaluation of se- 
vere accidents at Surry and Grand Gulf Nuclear Power Plants 
resulting trom earthquake during shutdown conditions. Bud- 
nitz, R.J. (Future Resources Associates, Inc., Berkeley, CA (United 
States)); Davis, P.R.; Ravindra, M.K.; Tong, W.H. Lawrence Liver- 
more National Lab., CA (United States). [1993]. Contract 
NRC-04-90-373; Contract NRC-04-92-058. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

This report will explore the likelihood of seismic-initiated core 
damage accidents during refueling shutdown conditions at two nu- 
clear power plants, Surry Unit 1 (a Westinghouse 3-loop PWR with 
a subatmospheric containment) and Grand Gulf (a General Electric 
BWR/6 with a Mark Ill containment). An initial scoping study was 
performed. It established that seismic-initiated accidents seem to 
be of sufficient concern to justify a more rigorous and more quanti- 
tative evaluation, which is now in progress an will be completed in 
late 1993. This paper will present the conclusions that will have 
been reached in the extended analysis now in progress. 


24638 (CONF-9310102—Vol.1, pp. 257) Development of an 
improved methodology for probabilistic seismic hazard analy- 
sis. Budnitz, R.J. (Future Resources Associates, Inc., Berkeley, 
CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

In the late 1980s, the methodology for performing probabilistic 
seismic hazard analysis was exercised extensively for eastern-U.S. 
nuclear power plant sites by the Electric Power Research Institute 
(EPRI) and Lawrence Livermore National Laboratory (LLNL) under 
NRC sponsorship. Unfortunately, the seismic-hazard-curve results 


of these two studies differed substantially for many of the eastern 
reactor sites, which has motivated all concerned to revisit the ap- 
proaches taken. This project, jointly sponsored by NRC, EPRI, and 
the U.S. Department of Energy, is that revisitation. 


24639 (CONF-9310102-Vol.1, pp. 283-289) Seismic proba- 
bilistic risk assessment for K reactor at the DOE Savannah 
River site. Wingo, H.E.; Reed, J.W.; Lashkari, B.; McCann, M.W. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
1. 466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

An improved method was developed to estimate the frequency of 
cure melt for the K Reactor. The analysis indicated an improve- 
ment in the strength of the plant as the result of analysis and 
structural and equipment upgrades done for the reactor to satisfy 
requirements of the NRC USI A-46 unresclved safety issue. A 
comparison of this analysis with an analysis done earlier for the P 
Reactor indicated that the major contributors to the core melt were 
changed from seismically-induced failures to the cooling water sys- 
tem and relay chatter to random failures and human errors. The 
frequency of core melt for the K reactor, using the most recently 
developed seismic hazard, showed a slight increase in core melt 
frequency when compared the THERP methodology and applied 
this method to conditions required as the result of earthquakes. 
The seismic hazard for the K Reactor used an evaluation of the 
Lawrence Livermore (LLNL) and the Electric Power Research Insti- 
tute (EPRI) Hazard analysis of the plant site, with generic soils 
factors from the EPRI study. This hazard was determined from the 
two studies by comparing the predicted hazards with the historical 
record and deleting those predictions that did not come close to 
the historical record. 


24640 (CONF-9310102-Vol.1, pp. 290-294) Seismically in- 
duced relay chatter risk analysis for the advanced test reactor. 
Khericha, S.T. (Idaho National Engineering Laboratory, Idaho Falls, 
ID (United States)); Calley, M.B.; Eide, S.A.; Farmer, F.G.; Ravin- 
dra, M.K.; Campbell, R.D. Lawrence Livermore National Lab., CA 
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(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

A seismic probabilistic risk assessment (PRA) was performed as 
part of the Level 1 PRA for the Advanced Test Reactor (ATR). The 
ATR is one of the Department of Energy (DOE) research reactor 
and is located at the Idaho National Engineering Laboratory 
(INEL). The seismic PRA included a comprehensive and efficient 
seismically-induced relay chatter risk analysis. The key elements to 
this comprehensive and efficient seismically-induced relay chatter 
analysis included (1) screening procedures to identify the critical 
relays to be evaluated, (2) streamlined seismic fragility evaluation, 
and (3) comprehensive seismic risk evaluation using detailed event 
trees and fault trees. The fault trees developed for the seismic 
analysis were modified to include the relay chatter events. These 
key elements were performed to provide a core fuel damage fre- 
quency evaluation due to seismically-induced relay chatter. A 
sensitivity analysis was performed to evaluate the impact of includ- 
ing seismically-induced relay chatter events in the seismic PRA. 
The systems analysis was performed by EG&G Idaho, Inc. EQE 
Engineering Consultants developed the fragilities for the relays and 
performed the sequence quantification. 


24641 (CONF-9310102-Vol.2, pp. 462-466) Seismic upgrad- 
ing of the WWER model 213 main circulating pipe. Kaspar, F. 
(Nuclear Research Institute pic, Rez near Prague (Czechoslo- 
vakia)); Pecinka, L.; Zdarek, J. Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

Due to several deficiences of the seismic design of the second 
generation NPPs with WWER 440 Model 213 the seismic reevalua- 
tion is of primary importance. In present the effort is concentrated 
on the primary piping, pressuriser surge lines, feed water and 
steam pipings and LP ECCS piping. This task consist of two 
phases. In the first one the HCLPF values are evaluated for 
present design and then the upgrading using viscous dampers is 
performed. In the second one the LBB methodology is applied. It 
has been shown that the LBB requirements are stronger than the 
seismic margin review ones according EPRI methodology. 


24642 (CONF-9310102—Vol.2, pp. 548-556) Fracture fragility 
of HFIR vessel caused by random crack size or random tough- 
ness. Chang, S.J. (Oak Ridge National Lab., TN (United States)); 
Proctor, L.D. Lawrence Livermore National Lab., CA (United 
States). [1993]. DOE Contract ACO5-840R21400. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

The probability of fracture (fracture fragility) versus a range of 
applied hoop stresses along the HFIR vessel is obtained as an es- 
timate of its fracture capacity. Both the cracks size and the fracture 
toughness are assumed to be random variables that follow given 
distribution functions. Possible hoop stress is based on the numeri- 
cal solution of the vessel response by applying a_ point 
pressure-pulse at the center of the fluid volume within the vessel. 
Both the fluid-structure interaction and radiation embrittlement are 
taken into consideration. Elastic fracture mechanics is used 
throughout the analysis. The probability of vessel fracture for a sin- 
gle crack caused by either a variable crack depth or a variable 
toughness is first derived. Then the probability of fracture with mul- 
tiple number of cracks is obtained. The probability of fracture is 
further extended to include different levels of confidence and vari- 
ability. It, therefore, enables one to estimate the high confidence 
and low probability capacity accident load. 


24643 (CONF-9310102-Vol.2, pp. 706-709) A comparison of 
response spectrum and direct integration analysis methods as 
applied to a nuclear component support structure. Bryan, B.J. 
(Westinghouse Savannah River Company, Aiken, SC (United 
States)); Flanders, H.E. Jr. Lawrence Livermore National Lab., CA 
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(United States). [1993]. DOE Contract ACO09-89SR18035. From 4. 
energy natural phenomena hazards mitigation conference; Atlanta, 


GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 


nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

Seismic qualification of Class | nuclear components is accom- 
plished using a variety of analytical methods. This paper compares 
the results of time history dynamic analyses of a heat exchanger 
Support structure using response spectrum and time history direct 
integration analysis methods. Dynamic analysis is performed on 
the detailed component models using the two methods. A linear 
elastic model is used for both the response spectrum and direct in- 
tegration methods. A nonlinear model, which includes friction and 
nonlinear springs, is analyzed using time history input by direct in- 
tegration. The loads from the three cases are compared. 


24644 (CONF-9310102—Vol.2, pp. 750-758) Seismic design 
of the ABB-CE System 80+ Standard Plant for a site envelope. 
Gerdes, L. (ABB Colbustion Engineering, Windsor, CT (United 
States)); Esfandiari, S.; Dermitzakis, S.; Kennedy, R.P.; Idriss, |.M.; 
Oswaki, T. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 2. 437p. Order Number DE94009267. Source: 
OSTI; NTIS; INIS. 

This paper provides a summary of the design parameters used 
in the seismic design of the ABB Combustion Engineering System 
80+ Standard Plant. The System 80+ seismic design is developed 
with the objective of having a standard design which wouk en- 
velop the majority of sites in the world with the possible exception 
of sites near major active faults in areas of known high seismicity. 
The seismic design basis was developed based on the current 
state-of-the-art as well as consideration for both current and antici- 
pated future Nuclear Regulatory guidance. The paper discusses 
seismic design requirements, selection of generic soil sites, selec- 
tion of design control motions, soil-structure interaction analyses, 
and site acceptance criteria for the plant. 


24645 (CONF-9310102—Vol.2, pp. 760-766) Comparison of 
shaker predictions with measured data trom the Hualien quar- 
ter scale model experiment. Miller, C.A. (The City College of 
New York, New York, NY (United States)); Costantino, C.J.; Mc- 
Clean, J.; Graves, H. Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

A quarter scale mode! reactor containment building has been 
constructed at a seismically active site in Taiwan (Hualien). The re- 
inforced concrete building is cylindrical in shape having a radius of 
slightly more than 17 feet and about 52 feet high and is embedded 
to a depth of 16.5 feet. The mass and stiffness characteristics of 
the structure are such that the fundamental fixed base structural 
frequency is about 11 cps. The underlying soil is relatively uniform 
having a low strain shear wave velocity of about 1000 fps. The SSi 
frequencies of the structure are 5 cps. 11.6 cps, and 13.5 cps 
respectively in the rocking, horizontal, and vertical modes. Ac- 
celerometers have been placed around the facility and in the near 
near free field. Pressure gages are placed at several locations on 
the soil-structure interface. The structure has been subjected to 
harmonic loadings (shaker) and measurements taken throughout. 
These tests have been completed for the structure without the 
placement of backfill and after backfill. Measurements will be taken 
at the site whenever a reasonable size earthquake occurs. The re- 
sults obtained for the forced vibration tests before backfill are 
discussed in this paper. 


24646 


(DOE-STD-1069-94) Guideline to good practices for 
maintenance tools and equipment control at DOE nuclear fa- 
cilities. USDOE, Washington, DC (United States). Jun 1994. 21p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014951. Source: OSTI; NTIS; GPO Dep. 

Purpose of this guide is to provide contractor maintenance orga- 
nizations with information that may be used for developing and 
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implementing a rigorously controlled maintenance process for es- 
tablishing maintenance tools and equipment control at DOE nuclear 
facilities. It is intended to be an example guideline for implementa- 
tion of DOE Order 4330.4A, Maintenance Management Program, 
Chapter 2, Element 13, Maintenance Tools and Equipment Control. 
Tools and equipment of the proper type, quality, and quantity 
should be available for issue and use when needed by the mainte- 
nance craftspersons. Good tool control should minimize the risks of 
personnel contaminations and the inadvertent release to radiologi- 
cally uncontrolled areas of such potentially contaminated items. 


24647 (EGG-EE-10957) Savannah River Site TEP-SET tests 
uncertainty report. Taylor, D.J.N. EG and G Idaho, Inc., idaho 
Falls, ID (United States). Sep 1993. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE94015268. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents a measurement uncertainty analysis for 
the instruments used for the Phase |, Il and Ill of the Savannah 
River One-Fourth Linear Scale, One-Sixth Sector, Tank/Muff/Pump 
(TMP) Separate Effects Tests (SET) Experiment Series. The Idaho 
National Engineering Laboratory conducted the tests for the Savan- 
nah River Site (SRS). The tests represented a range of hydraulic 
conditions and geometries that bound anticipated Large Break 
Loss of Coolant Accidents in the SRS reactors. Important hydraulic 
phenomena were identified from experiments. In addition, code 
calculations will be benchmarked from these experiments. The ex- 
perimental system includes the following measurement groups: 
coolant density; absolute and differential pressures; turbine flowme- 
ters (liquid phase); thermal flowmeters (gas phase); ultrasonic 
liquid level meters; temperatures; pump torque; pump speed; mod- 
erator tank liquid inventory via a load cells measurement; and 
relative humidity meters. This document also analyzes data acqui- 
sition system including the presampling filters as it relates to these 
measurements. 


24648 (GA-A-21610) The gas turbine-modular helium reac- 
tor (GT-MHR), high efficiency, cost competitive, nuclear 
energy for the next century. Zgliczynski, J.B.; Silady, F.A.; Ney- 
lan, A.J. General Atomics, San Diego, CA (United States). Apr 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89SF17885. (CONF-9404108-3: American 
Nuclear Society (ANS) topical meeting, Pittsburgh, PA (United 
States), 17-21 Apr 1994). Order Number DE94014058. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Gas Turbine-Modular Helium Reactor (GT-MHR) is the re- 
sult of coupling the evolution of a small passively safe reactor with 
key technology developments in the US during the last decade: 
large industrial gas turbines, large active magnetic bearings, and 
compact, highly effective plate-fin heat exchangers. The GT-MHR 
is the only reactor concept which provides a step increase in 
economic performance combined with increased safety. This is ac- 
complished through its unique utilization of the Brayton cycle to 
produce electricity directly with the high temperature helium pri- 
mary coolant from the reactor directly driving the gas turbine 
electrical generator. This cannot be accomplished with another re- 
actor concept. It retains the high levels of passive safety and the 
standardized modular design of the steam cycle MHTGR, while 
showing promise for a significant reduction in power generating 
costs by increasing plant net efficiency to a remarkable 47%. 


24649 (GA-A-21622) A vented low pressure containment 
strategy for the Modular High Temperature Gas-Cooled Reac- 
tor (MHTGR). Dilling, D. (Bechtel National, Inc., San Francisco, CA 
(United States)); Dunn, T.D.; Silady, F.A. General Atomics, San 
Diego, CA (United States). Apr 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89SF17885. 
(CONF-9404108—4: American Nuclear Society (ANS) topical meet- 
ing, Pittsburgh, PA (United States), 17-21 Apr 1994). Order 
Number DE94014057. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the response of the 450 MW(t) MHTGR with 
a steam turbine power conversion system to expected and hypo- 
thetical accident source term assumptions. A range of vented low 
pressure containment (VLPC) strategies was considered that would 
enhance the retention of radionuclides. This study was prepared to 
review the technical merits of VLPC options in response to an 
NRC request during preapplication review of the steam cycle 





MMGR. The study found that, even under arbitrary hypothetical 
assumptions regarding significantly lower than expected fuel perfor- 
mance, vented low pressure containment options can effectively 
reduce accident doses. The reference design with a VLPC meets 
the 10CFR100 and prompt fatality doses even with lower than ex- 
pected fuel performance. Alternative VLPC designs were studied 
which could be used to augment the current design to provide ad- 
ditional margin. 


24650 (GRS-89) 15th GRS technical discussion meeting: 
Proceedings. Geselischaft fuer Reaktorsicherheit mbH (GRS), 
Koeln (Germany). Feb 1992. 147p. (in German). (CONF-9111341-: 
15. special meeting of Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Munich (Germany), 27 Nov 1991). Order Number 
DE94779115. Source: OSTI; NTIS (US Sales Only); INIS. 

Safety aspects of next-generation light water reactors, in particu- 
lar caused by increased burnups and mixed oxide fuel elements, 
and the possibilities and limits of probabilistic safety analyses are 
thoroughly discussed. Three papers deal with recent findings on 
the causes of the Chernobyl reactor accident, considering also its 
socio-political aspects, and with issues concerning the decommis- 
sioning of the Chernobyl reactor. (DG) 


24651 (GRS—89, pp. 1-24) Safety aspects related to burnup 
increase and mixed oxide fuel. Thomas, W. Gesellschaft fuer 
Reaktorsicherheit mbH (GRS), Koeln (Germany). Feb 1992. 147p. 
(In| German). (CONF-9111341-: 15. special meeting of 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Munich (Ger- 
many), 27 Nov 1991). In 15th GRS technical discussion meeting: 
Proceedings. Order Number DE94779115. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The dominant factor presently limiting the fuel burnup is the re- 
sponse of the cladding hulls. To maintain the excellent record of 
very low fuel failure rates for increased burnups further technical 
development is underway and necessary. In the nuclear fuel cycle 
increased burnups lead to a remarkable reduction of spent fuel 


arisings and corresponding economic savings. Thermal recycling of 
plutonium presently provides an opportunity to reduce the rising ac- 
cumulation of plutunium in a situation where there is no demand 
for this fissile material in Fast Breeder Reactors. (orig.) 


24652 (GRS-89, pp. 25-46) Opportunities and limits of 
probabilistic safety analysis for nuclear power plants. Koeber- 
lein, K. Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln 
(Germany). Feb 1992. 147p. (In German). (CONF-9111341-: 15. 
special meeting of Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Munich (Germany), 27 Nov 1991). In 15th GRS technical discus- 
sion meeting: Proceedings. Order Number DE94779115. Source: 
OSTI; NTIS (US Sales Only); INIS. 

By identifying essential knowledge gaps, probabilistic safety 
analyses (PSA) provide insights which may affect the setting of pri- 
orities in reactor safety research including both plant safety and 
reduction of analysis insecurities. PSA is suitable for revealing 
methods and assumptions of safety assessment. No safety assess- 
ment of nuclear power plants (e.g. German Risk Study phase A 
and B) should do without it. (DG) 


24653 (GRS-89, pp. 47-82) Safety a ts of next- 
generation light water reactors (LWR). Rittig, D. Gesellschaft 
fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). Feb 1992. 
147p. (In German). (CONF-9111341-: 15. special meeting of 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Munich (Ger- 
many), 27 Nov 1991). In 15th GRS technical discussion meeting: 
Proceedings. Order Number DE94779115. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By further developing the proved nuclear steam generator sys- 
tem in connection with a new containment concept, a new safety 
dimension could be reached. It would have to be ensured that the 
nucelar steam generation system shows a slowlier thermodynamic 
reaction to any kind of events. Thus adequate time should be 
available to reliably control also dangerous system conditions, that 
is event sequences with failure of safety systems, by taking un- 
planned manual measures. According to preliminary estimates, 
however, at least four hours and a considerable enlargement of 
suitable installations would be required for that purpose. By means 
of further development of the nuclear generation system, core 
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meltdown would be shifted far into an area which normally is no 
longer considered in the technical design. (orig /DG) 


24654 (GRS—89, pp. 83-98) New findings on the causes of 
the Chernobyl reactor accident on April 26, 1986. Janke, R. 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
Feb 1992. 147p. (In German). (CONF-9111341-: 15. special meet- 
ing of Gesellschaft fuer Reaktorsicherheitt mbH (GRS), Munich 
(Germany), 27 Nov 1991). In 15th GRS technical discussion meet- 
ing: Proceedings. Order Number DE94779115. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The accident developed in the course of a test to find out 
whether the plant internal power supply works if feed-in from the 
national network fails. Major effects of the test on reactor behaviour 
were not expected. The chronology of events is described on the 
basis of the operational journal and computer protocol print-out. 
The most important safety-related deficits of the reactor type are 
summarized. (DG) 


24655 (GRS—89, pp. 99-132) About the causes and circum- 
stances of the Chernobyl NPP accident. Shteynberg, N. 
Gesellschaft fuer Reaktorsicherheit mbH (GRS), Koeln (Germany). 
Feb 1992. 147p. (In German). (CONF-9111341-: 15. special meet- 
ing of Gesellschaft fuer Reaktorsicherheit mbH (GRS), Munich 
(Germany), 27 Nov 1991). In 15th GAS technical discussion meet- 
ing: Proceedings. Order Number DE94779115. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Chernobyl accident is the product of unsatisfactory solutions 
to scientific-technical, socio-economic and human problems. The 
documentarily recorded power excursion of the reactor and its rise 
velocity as well as the quick pressure rise in the separator drum 
admit the conclusion that the cause of the accident was the rapid 
power excursion of the reactor and not some external influence. 
(DG) 


24656 (GRS—89, pp. 133-140) Chernobyl and its future. 
Shteynberg, N.A. Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koeln (Germany). Feb 1992. 147p. (In German). (CONF-9111341-: 
15. special meeting of Gesellschaft fuer Reaktorsicherheit mbH 
(GRS), Munich (Germany), 27 Nov 1991). In 15th GRS technical 
discussion meeting: Proceedings. Order Number DE94779115. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For protection against radioactive radiation, a sarcophagus was 
built around unit 4 of the Chernobyl NPP. Construction works were 
carried out at dose rates of several thousand P/h. The reliability of 
the sarcophagus containment can be assessed only with great 
uncertainty. A fire in unit 2 has led now to the start of planning ac- 
tivities aimed at decommissioning the Chernobyl NPP. (DG) 


24657 (GRS-106) CORA-13 experiment on severe fuel 
damage: Comparison report. OECD/NEA-CSNI International 
Standard Problem no. 31. Firnhaber, M. (Gesellschaft fuer 
Anlagen- und Reaktorsicherheit mbH (GRS), Garching (Germany)); 
Trambauer, K.; Hagen, S.; Hofmann, P. Geselischaft fuer Anlagen- 
und Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Jul 
1993. 147p. (KFK-5287; NEA/CSNI/R-93-17). Order Number 
DE94778686. Source: OSTI; NTIS (US Sales Only); INIS. 

The major objectives of the experiment were to investigate the 
behavior of PWR fuel elements during early core degradation and 
fast cooldown due to refill. Measured quantities are boundary con- 
ditions, bundle temperatures, hydrogen generation and the final 
bundle configuration. Boundary conditions which could not be mea- 
sured, but which are necessary for simplified test simulation (axial 
power profile, shroud insulation temperature, bundle refill flow) 
were estimated using ATHLET-CD. The capability of the codes in 
calculating the main degradation phenomena has been clearly illus- 
trated and weaknesses concerning the modelling of some 
degradation processes have been identified. Among the degrada- 
tion phenomena involved in the test, the more severe limitations 
concern the UO2-ZrO» dissolution by molten Zr, the solubility limits 
in the resulting U-Zr-O mixture and the cladding failure by the 
molten mixture. There is a lack concerning the Inconel spacer-grid 
interactions with the rods, the material interaction between control 
rod material and fuel rods, and in the modelling of hydrogen gener- 
ation during cooldown. (orig/DG) 
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24658 (HW-57618) Alternative actions on the K stack 
problem. Spencer, H.G. (comp.). Pacific Northwest Lab., Richland, 
WA (United States). 29 Sep 1958. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94015216. Source: OSTI; NTIS; GPO Dep. 

On June 6, 1958, KW Operations had HCR Channel No. 16 
borescoped to determine why this rod could not be inserted on 
May 3. Observations revealed 3X balls in the channel and horizon- 
tal separation between graphite blocks ranging from 1/2 inch to 2 
1/4 inch. The separations were noted only in the first fifteen feet in 
from the outer skin and in the last five feet of the channel. As a re- 
sult of these findings and past operational difficulties with certain 
HCR's at both KE and KW Reactors, a program of measurements 
is in progress to determine the extent and causes of the stack 
displacements. From measurements and observations so far ob- 
tained, the following conclusions may be drawn about separations 
at locations of consequence to the loss of 3X balls from channels: 
Side to side horizontal separations totaling two to three inches 
have been observed at both reactors. The significant separations 
lie outside of the VSR pattern and in the lower half of the stack. 
The VSR pattern does not include the six outer ball 3X channels. 
There are probably a few small separations (< 1/2 inch) at the 
outer VSR’s. There are probably no separations large enough to 
admit balls on inner VSR channels, i.e. VSR’s inside the outer front 
to rear rows of VSR’s. These conclusions can not be considered 
fully reliable, but no information obtained to date refutes them. A 
team was established on 9-17-58 to evaluate and provide informa- 
tion on alternate courses of action for elimination or alleviation of 
the problem. This report contains the information and recommen- 
dations developed by the team. 


24659 (HW-58270-RD) Revised model to describe side 
rupture data. Jaech, J.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 25 Nov 1958. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94014173. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

It has been noted on occasion that the side rupture rate at lower 
exposure is higher than one would expect in order to be consistent 
with the mathematical model (Weibull curve) used describe the rup- 
ture data. This has apparently been due to a few ruptures occurring 
at exposures lower than one would anticipate on the basis of the 
model. Restricting themselves to fuel elements irradiated under 
similar conditions of power and temperature, it is difficult to assert 
that these ruptures are anomalous with respect to the model used 
since there are so few ruptures involved. For this reason, some 
means of combining data was called for in order to see whether or 
not at least some of these low exposure ruptures were inconsistent 
with the model, and, if so, to revise the model in order to better de- 
scribe side rupture performance. In this report, the results of an 
analysis of side failure data for failures covered in a previous report 
are given. Also included is a discussion of possible implications de- 
rived from recognition of the existence of this revised model. 


24660 (HW-58449) Nuclear safety of E-N loadings. Dicke- 
man, R.l. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 5 Dec 1958. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94012802. Source: OSTI; NTIS; 
GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
loss of coolant; HEAT TRANSFER; HYDRAULICS; REACTOR 
SAFETY; FUEL ELEMENTS; MELTDOWN; CRITICALITY 


24661 (HW-61465-RD) Nuclear safety relating to continu- 
ous tasks 1 and 2. Maffei, H.P. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 10 Dec 
1956. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94012706. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor safety, REACTOR COMPONENTS; FILTERS; SEPARA- 
TION EQUIPMENT; TANKS 
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24662 (HW-63408-RD) Production test IP-278-A: Verifica- 
tion of BPA loss bulk temperature surge at the DE-Reactor: 
Supplement A. Jones, S.S. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 7 Jan 1960. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94012692. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This report details planning to run a second outage test at the 
DR-Reactor using the same instrumentation and procedure as an 
earlier test but increasing the trip-out level from 800 MW up to a 
maximum of 1200 MW. 


24663 (HW-68315) Fission-product security problem: Pre- 
liminary evaluation. McKee, R.W. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Feb 
1961. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94012525. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The fission products radiostrontium and radiocesium are being 
recovered for sale, and there is concern about the possibility of 
revealing irradiation conditions through their compositions. This re- 
port presents results of preliminary studies which indicate some 
possible security problems. 


24664 (HW-71408-RD) NPR hazards review: Volume 1, 
Phase 1: Production only. Miller, N.R.; Trumble, R.E. Pacific 
Northwest Lab., Richland, WA (United States). 19 Oct 1961. 225p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94010597. Source: 
OSTI; NTIS; GPO Dep. 

Declassified. 

This document is designed to present as complete a review of 
the hazards associated with the operation of the N Reactor as is 
feasible at this time. Where completeness is not possible the prob- 
lems are indicated and probable paths of solution are suggested. 
Background material is provided to put the hazards in context. 
Supplements to this report will be issued when the additional data 
and information required for completeness are obtained. This re- 
view is organized into two parts. The first part issued as Volume | 
is in the nature of an expanded summary. The second part of the 
review will be issued in a succeeding volume or volumes and will 
consist of results of evaluations obtained following the publishing of 
this volume plus more detailed supporting information. 


24665 (HW-72374-Suppl.1) Preliminary hazards review: 
Overboring Hanford reactors (condensed version). Nilson, R.; 
Carlson, P.A. Pacific Northwest Lab., Richland, WA (United 
States). 28 Aug 1962. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94015215. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This is a condensed version of an extended hazards safety re- 
view of a proposal to modify the six 8 3/8-inch lattice reactors on 
the Hanford site. The review was intended to satisfy the specifica- 
tions for a Preliminary Hazards Review as adopted at the third 
meeting of the General Electric Technological Hazards Council at 
New York City on June 15-16, 1961. This supplement is a tabular 
condensation of the information in the general document. One de- 
parture is made from the specifications for such a review: since 
the overbore proposal is a modification to existent production reac- 
tors, those items which will not be changed by the modification are 
not as a rule included. 


24666 (HW-75899-RD) Summary evaluation of potential li- 
ability from activities at Hanford. Watson, E.C. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Dec 1962. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94014317. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report investigates potential liability from activities at Han- 
ford. The following topics are discussed: Contained inventory of 
radionuclides; Released inventory of radionuclides; Meteorological 





dispersion and deposition; Exposure criteria; Contamination areas; 
Economic factors; and Apportionment of damage costs in Canada. 


24667 (HW-79542) A review of the philosophy and future 
use of the Ball-3X system in the IPD reactors. Nilson, R. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 6 Nov 1963. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014390. Source: OSTI; NTIS; GPO Dep. 

Distortion of the graphite stacks of the Hanford IPD reactors due 
to neutron irradiation effects has grown to where major corrective 
or compensatory action must be taken to preserve the operability 
of the safety control systems and life of the reactors. For the past 
few years, the line has been satisfactorily held by an aggressive 
maintenance program and short-range solutions. However, longer 
range, more permanent solutions are needed and high priority is 
being given to studies toward these ends. Important from a reactor 
life standpoint (and of more immediate concern and the subject of 
this discussion) is the jeopardy the reactors face from the use of 
the Ball-3X system. Permanent loss of balls in cracks in the 
graphite stacks following a ball drop is a real possibility in most of 
the reactors today. Recent, detailed investigations of the internal 
stack conditions in the K Reactors have revealed gaps opening 
into the vertical ball channels which are as wide as three inches. 
Any means to measurably reduce the probability of an inadvertent 
ball drop without compromising reactor safety could be a much 
cheaper alternative to any presently contemplated solutions which 
are directed towards physically preventing loss of balls to the 
graphite stacks. It is the purpose of this paper to (1) review the 
Hanford philosophy of the Ball-3X system from the system's incep- 
tion to the present use, and (2) pose various questions, the 
answers to which should hopefully lead to a logical conclusion re- 
garding the future use of the Ball-3X system. 


24668 (HW-80942) Results of thermal-hydraulic experi- 
ments with KVNS self-supported fuel in a Zircaloy tube - K 
Reactors. Waters, E.D.; Shockley, M.E. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 2 
Mar 1964. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012102. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

This document presents laboratory data pertaining to the heat- 
transfer and fluid-flow conditions within a K Reactor process 
channel using self-supported fuel and a ribless Zircaloy coolant 
tube. Data are included to show the steady-state hydraulic-demand 
characteristics during normal conditions and during conditions 
which simulate a slow flow reduction by plugging upstream of the 
Panellit pressure tap. 


24669 (HW-81747) Design criteria for coolant backup 
three remaining smaller reactors. Brinkman, L.B. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 12 Aug 1964. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94012092. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document defines the objectives, bases, and functional re- 
quirements that shall govern the preparation of design of the 
coolant backup system for three remaining smaller reactors. This 
project will increase the reliability of the coolant backup facility at B 
Area by providing an independent last-ditch coolant system to B 
and C Reactors. The reliability of the last-ditch system for D Reac- 
tor will also be improved in that the present F and H leg of the 
export system will no longer be a part of the new export system. 


24670 (INIS-mf-14188) Accident and safety analyses for 
the HTR-modul. Partial project 1: Computer codes for system 
behaviour calculation. Final report. Pt. 1. Lohnert, G.; Becker, 
D.; Dilcher, L.; Doerner, G.; Feltes, W.; Gysler, G.; Haque, H.; 
Kindt, T.; Kohtz, N.; Lange, L.; Ragoss, H. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Aug 1993. 32ip. (in German). Sponsored by Bundesministerium 
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fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT O3IAT2266. Order Number DE94779064. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The project encompasses the following project tasks and prob- 
lems: (1) Studies relating to complete failure of the main heat 
transfer system; (2) Pebble flow; (3) Development of computer 
codes for detailed calculation of hypothetical accidents; (a) the 
THERMIX/RZKRIT temperature buildup code (covering a.o. a vari- 
ation to include exothermal heat sources); (b) the REACT/ 
THERMIX corrosion code (variation taking into account extremely 
severe air ingress into the primary loop); (c) the GRECO corrosion 
code (variation for treating extremely severe water ingress into the 
primary loop); (d) the KIND transients code (for treating extremely 
fast transients during reactivity incidents). (4) Limiting devices for 
safety-relevant quantities. (5) Analyses relating to hypothetical acci- 
dents. (a) hypothetical air ingress; (b) effects on the fuel particles 
induced by fast transients. The problems of the various tasks are 
defined in detail and the main results obtained are explained. The 
contributions reporting the various project tasks and activities have 
been prepared for separate retrieval from the database. (orig/HP) 


24671 (INIS-mf-14188, pp. No pagination) GRECOe Il: A 
computer code for realistic simulation of fuel particle corro- 
sion and water gas formation for the hypothetical case of 
water ingress into the primary system of the HTR-modul: Final 
report of the EA No. 5/Pt. D. Lange, G.; Doerner, L. Siemens 
AG _ Unternehmensbereich KWU, Bergisch Gladbach (Ger- 
many). Bereich Energieerzeugung, Nukleare Entsorgung und 
Entwicklungsprojekte. Aug 1993. (In German). Sponsored by Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT O3IAT2266. In Accident and safety 
analyses for the HTR-modul. Partial project 1: Computer codes for 
system behaviour calculation. Final report. Pt. 1. 321p. Order 
Number DE94779064. Source: OSTI; NTIS (US Sales Only); INIS. 

The enhanced versions of the computer codes deliver a more 
realistic description of the processes involved in this type of emer- 
gency, encompassing: (1) Axial and radial core discretisation (i.e. 
two-dimensional calculation of variables of state, such as partial 
pressure/mass/density/reaction rates of the gas-bearing compo- 
nents, and temperatures). (2) The feedback of reaction enthalpies 
and of changes in density affecting the throughput and temperature 
distribution. (3) Consideration of the changing temperatures of 
structural components. (4) Generalised (time and space- 
dependent) water influx rate. The GRECOell code (inGREss of 
Water and Corrosion) which has been developed has a modular 
design structure, and in-depth testing of the code with several, typi- 
cal examples has shown its full capacity and suitability. The tests 
with the demonstration examples have confirmed the need for the 
more detailed simulations performed, as for instance shows by the 
finding that water ingress can provoke a stronger natural convec- 
tion, resulting in lower temperatures in the lower core section, and 
a temperature increase in the upper section. As there is an expo- 
nential dependence of corrosion rates on the temperature, the 
enhanced code delivers a more realistic model of the corrosion 
processes. (orig/HP) 


24672 (INIS-mf-14188, pp. No pagination) Analysis of 
temperature development and graphite corrosion in the HTR- 
modul in case of massive air ingress using the REACT/ 
THERMIX computer code. Haque, H. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Aug 1993. (in German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT O3IAT2266. In Accident and safety analyses for the HTR- 
modul. Partial project 1: Computer codes for system behaviour 
calculation. Final report. Pt. 1. 321p. Order Number DE94779064. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The activities are presented in three parts: (1) Detailed descrip- 
tion of the reaction kinetics involved in the processes induced upon 
the graphite coming into contact with air. (2) Enhancement of the 
REACT/THERMIX code. (3) Effects and processes induced by 
massive air ingress into the HTR-Modul. The results show that dur- 
ing the postulated accidents, the maximum core temperature will 
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remain lower than that expected for a pressure relief accident with- 
out air ingress. There will be a time lag of about 1.5 days before 
onset of decladding of coated particles due to burnup of the fuel- 
free coating, assuming an inhomogeneous fuel particle burnup. 
This time period seems to be long enough to allow for measures to 
be taken to stop the income of air. Up to this moment, a remaining 
strength of about 50% of the core bottom is calculated to be guar- 
anteed, although the core bottom continuously loses in mass due 
to the graphite/oxygen reactions. The results show that the hypo- 
thetical air ingress accidents in the HTR-Modul will not develop into 
unpredictable events. (orig./HP) 


24673 (INIS-mf-14188, pp. No pagination) Enhancement of 
the THERMIX code for recriticality analysis relating to hypo- 
thetical accidents. Hague, H. Siemens AG Unternehmensbereich 
KWU, Bergisch Gladbach (Germany). Bereich Energieerzeugung, 
Nukleare Entsorgung und Entwicklungsprojekte. Aug 1993. (In Ger- 
man). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
O3IAT2266. In Accident and safety analyses for the HTR-modul. 
Partial project 1: Computer codes for system behaviour calculation. 
Final report. Pt. 1. 321p. Order Number DE94779064. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The THERMIX/RZKRIT code is used for calculating the thermo- 
hydraulic aspects and the neutron kinetics in the recriticality 
analysis of hypothetical accidents. Methodological enhancements 
have been made of the THERMIX code with a view to improving 
the iteration strategy for the RZKRIT calls and the flow calculation, 
as well as for insertion of the flow field data in the ‘restart calcula- 
tion’ modus, for reducing CPU times. The enhanced version has 
been tested with an example of a recriticality analyses taking into 
account natural convection, and has been found to be satisfactory. 
(orig.) 


24674 (INIS-mf-14188, pp. No pagination) Verification of 
safety engineering data describing the pebble flow in the HTR- 
modul: Final R and D report. Becker, D.; Ragoss, H.; Feltes, W.; 
Kohtz, N. Siemens AG Unternehmensbereich KWU, Bergisch Glad- 
bach (Germany). Bereich Energieerzeugung, Nukleare Entsorgung 
und Entwicklungsprojekte. Aug 1993. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT O3IAT2266. In Accident and 
safety analyses for the HTR-modul. Partial project 1: Computer 
codes for system behaviour calculation. Final report. Pt. 1. 321p. 
Order Number DE94779064. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Literature on the flow of bulk goods has been reviewed and eval- 
uated in order to establish a reliable data compilation that can be 
extrapolated and applied to calculating the conditions in the HTR- 
Modul. The evaluation shows that in the two upper third parts of 
the core of the HTR-Modul, coated particle flow can be expected to 
be a uniform movement, while in the bottom third part, particle resi- 
dence times are expected to differ by up to a factor of two (fuel 
particles at the core periphery or in the center of the core). This 
prognostic assessment is supported by preliminary results of a 
series of HTR-Modul pebble flow experiments (ANABEK). Subse- 
quent neutron physics analyses and thermohydraulic analyses 
have confirmed the safety engineering key data of the HTR-Modul 
design concept so far presented in the application documents for li- 
censing. These data rely on a residence time ratio of 1:1.0. Proof 
is given of the reliable shutdown margin of the core and the limita- 
tion of the maximum fuel particle temperature under accident 
conditions to < 1620 C, both for the case of the extrapolated flow 
behaviour and for a hypothetical case assuming still more un- 
favourable pebble flow conditions. (orig.) 


24675 (INIS-mf-—14188, pp. No pagination) Evaluation and 
accompanying calculations of experiments for assessment of 
the after-heat removal via the prestressed, cast metal pressure 
vessel. Kohtz, N. Siemens AG Unternehmensbereich KWU, Ber- 
gisch Gladbach (Germany). Bereich Energieerzeugung, Nukleare 
Entsorgung und Entwicklungsprojekte. Aug 1993. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT O3IAT2266. In Acci- 
dent and safety analyses for the HTR-modul. Partial project 1: 
Computer codes for system behaviour calculation. Final report. Pt. 
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1. 321p. Order Number DE94779064. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For a HTR-Modul with a prestressed, cast metal pressure vessel, 
calculations were performed of the thermal conditions during start- 
up and shutdown, during steady-state operation, and for passive 
after-heat removal in case of a pressure release accident. The 
heat flux data obtained for the pressure vessel served as a basis 
for experiment planning in the INWA test facility. The current com- 
parison of experimental data available so far with the code-based 
data indicates satisfactory agreement, so that the precalculated 
heat flux data can be used as realistic boundary conditions for the 
planned INWA experiments. (orig/HP) 


24676 (INIS-mf-14189) Accident and safety analyses for 
the HTR-modul. Partial project 1: Computer codes for system 
behaviour calculation. Final report. Pt. 2. Lohnert, G.; Becker, 
D.; Dilcher, L.; Doerner, G.; Feltes, W.; Gysler, G.; Haque, H.; 
Kindt, T.; Kohtz, N.; Lange, L.; Ragoss, H. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Aug 1993. 413p. (In German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT O3IAT2266. Order Number DE94779063. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The project encompasses the following project tasks and prob- 
lems: (1) Studies relating to complete failure of the main heat 
transfer system; (2) Pebble flow; (3) Development of computer 
codes for detailed calculation of hypothetical accidents; (a) the 
THERMIX/RZKRIT temperature buildup code (covering a.o. a vari- 
ation to include exothermal heat sources); (b) the REACT/ 
THERMIX corrosion code (variation taking into account extremely 
severe air ingress into the primary loop); (c) the GRECO corrosion 
code (variation for treating extremely severe water ingress into the 
primary loop); (d) the KIND transients code (for treating extremely 
fast transients during reactivity incidents). (4) Limiting devices for 
safety-relevant quantities. (5) Analyses relating to hypothetical acci- 
dents. (a) hypothetical air ingress; (b) effects on the fuel particles 
induced by fast transients. The problems of the various tasks are 
defined in detail and the main results obtained are explained. The 
contributions reporting the various project tasks and activities have 
been prepared for separate retrieval from the database. (orig /HP) 


24677 (INIS-mf—14189, pp. No pagination) Instrumented con- 
trol and limitation. Dilcher, L. Siemens AG Unternehmensbereich 
KWU, Bergisch Gladbach (Germany). Bereich Energieerzeugung, 
Nukleare Entsorgung und Entwicklungsprojekte. Aug 1993. (in Ger- 
man). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
O3IAT2266. In Accident and safety analyses for the HTR-modul. 
Partial project 1: Computer codes for system behaviour calculation. 
Final report. Pt. 2. 413p. Order Number DE94779063. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the course of design concept evaluation and review proce- 
dures, a system of instrumented controls and limitations was 
developed in cooperation with the TUeV Hannover which is ex- 
pected to meet the demands of safety engineering and nuclear 
power plant operation. As the regime of action and response of the 
given physical quantities is quite a complex one, further investiga- 
tions have been performed on certain aspects in order to better 
demonstrate the reliable basis and the efficiency and feasibility of 
the multi-quantity system, especially with a view to safety engineer- 
ing. In order to reduce activities in the preliminary project phase to 
a less expensive scale, the tasks did not include dynamic analyses 
requiring the establishment of dynamic models. The calculation 
tasks performed were simplified calculations of stationary or quasi- 
stationary processes, with simple equipment such as desk 
computers. The results confirm the design concept work achieved 
so far and indicate aspects of further improvement by subsequent 
developments. (orig/HP) 


24678 (INIS-mf—14189, pp. No pagination) ZKIND, a simula- 
tion code describing reactivity transients in high-temperature 
pebble-bed reactors. Kindt, T.; Kohtz, N. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Aug 1993. (In German). Sponsored by Bundesministerium fuer 





Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT OSIAT2266. In Accident and safety analyses for the HTR- 
modul. Partial project 1: Computer codes for system behaviour 
calculation. Final report. Pt. 2. 413p. Order Number DE94779063. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Design, methods, applications and data input of the ZKIND dy- 
namic code are explained. The code contains the neutron diffusion 
equation, the thermohydraulic equations for fuel particle and 
coolant temperatures, the descriptions of the feedbacks, fission 
product poisoning, and residual power. Models of the coated fuel 
particles are derived for calculating the effects on the fuel particles 
induced by fast transients. The analysis of water ingress accidents 
assumes the coolant gas to be a mixture of helium and steam. 
Transient onset conditions are steady-state reactor conditions 
which are calculative by iterative methods. The steady-state pro- 
gram parts contain options allowing to calculate reactivity effects. 
Transients can be treated as quasistationary or explicitly time- 
dependent. The program can simulate accidents to be induced by 
absorber handling faults, coolant failures, given time-dependent 
reactivities, or long-term transients (load cycling, start-up and shut- 
down). (orig./HP) 


24679 (INIS-mf—14189, pp. No pagination) Integrity of fuel 
particles during fast power transients in the HTR-modul. 
Feltes, W.; Kindt, T.; Kohtz, N.; Ragoss, H. Siemens AG Un- 
ternehmensbereich KWU, Bergisch Gladbach (Germany). Bereich 
Energieerzeugung, Nukleare Entsorgung und Entwicklungsprojekte. 
Aug 1993. (in German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT OS3IAT2266. In Accident and safety analyses for the HTR- 
modul. Partial project 1: Computer codes for system behaviour 
calculation. Final report. Pt. 2. 413p. Order Number DE94779063. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two extremely hypothetical, but from the physics point of view 
still conceivable reactivity accidents were identified. One case is in- 
duced by a simultaneous disconnection of all 18 KLAK containers, 
and the second is caused by a water vapour wave getting into the 
pebble bed. Upon disconnection of the 18 KLAK containers, 7.8% 
of the reactivity are set free, increasing the reactor power shortly to 
24 times the design-basis value. Maximum fuel temperature rises 
to 2675 C within 30 seconds, falling again within about a minute to 
1600 C. The longer-term max. fuel temperature levels off to about 
1400 C. The maximum temperature overshoot between uranium 
particle and surrounding graphite matrix has been determined to be 
176 K. The water vapour wave consisting of 1.5 times the steam 
volume generated in the steam raiser transfers 1.3% reactivity to 
the core within 1.2 seconds, increasing the reactor power to 46 
times the rated power, raising max. fuel temperature to 1510 C. 
The temperature overshoot between uranium particle and graphite 
matrix in this case is a maximum of 250 K. For evaluation of the 
above data, experiments performed worldwide in the past in order 
to test the integrity of coated fuel particles were recalculated. The 
uranium particles in these models will be distinctly damaged in the 
case of transients leading to an increase of fuel temperatures 
heavily exceeding the melting point of 2800 C. A just permissible 
temperature overshoot was calculated to be 2000 K. Such extreme 
values were calculated for none of the hypothetical accidents mod- 
eled on the basis of even the most unfavourable postulated 
conditions. The fuel integrity in the HTR Modul thus can be 
regarded to be guaranteed even under extremely hypothetical com- 
binations of incidents. (orig./HP) 


24680 (INIS-mf-14273) Minimizing decommissioning 
wastes by appropriate tailoring and application of decommis- 
sioning techniques. Kanitz, L.; Henschel, K.; Jacobs, W. NUKEM 
Dresden GmbH (Germany). 1993. 9p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT KWA1520. Order Number 
DE94779136. Source: OSTI; NTIS (US Sales Only); INIS. 

R and D information material distributed on the occassion of the 
annual meeting on nuclear technology 1993, Koeln (DE), May 25- 
27, 1993. 

The applicability and efficiency of selected methods and instru- 
ments for the decontamination of structural surfaces in controlled 
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areas of nuclear power plant have been tested. The decommis- 
sioning task plan finally established for the decontamination of 
large-area surfaces covers the following activities: drilling work for 
establishment of a scanning pattern, measurements for establish- 
ment of an activity cadastre of the contaminated surfaces, 
decontaminatiion of the surfaces, post-decontamination measure- 
ments for providing evidence of efficient decontamination down to 


the activity limits laid down in the Rad. Prot. Ordinance (StriSchV). 
(BWI) 


24681 (KFK-5273) Numerical simulation of fragmentation 
of hot metal and oxide melts with the computer code IVA3. 
Mussa, S.; Tromm, W. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fluiddynamik 
(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Nukleare Sicherheitsforschung. Jan 1994. 217p. (in German). 
Order Number DE94778952. Source: OST!; NTIS (US Sales Only); 
INIS. 

The phenomena of fragmentation of melts caused by water-iniet 
from the bottom with the computer code IVA3/11,12,13/are investi- 
gated. With the computer code IVA3 three-component-multiphase 
flows can be numerically simulated. Two geometrical models are 
used. Both consist of a cylindrical vessel for water lying beneath a 
cylindrical vessel for melt. The vessels are connected to each 
other through a hole. Steel and UO. melts are. The following pa- 
rameters were varied: the type of the melt (steel,UO.), the water 
supply pressure and the geometry of the hole in the bottom plate 
through which the water and melt vessels are connected. As re- 
sults of the numerical simulations temperature and pressure versus 
time curves are plotted. Additionally the volume flow rates and the 
volume fractions of the various phases in the vessels and the 
increase in surface and enthalpy of the melt during the time of sim- 
ulation are depicted. With steel melts the rate of fragmentation 
increases with increasing water pressure and melt temperature, 
whereby stable channels are formed in the melt layer showing a 
very low flow resistance for steam. With UO2 the formations of 
channels are also observed. However, these channels are not so 
stable that they eventually break apart and lead to the fragmenta- 
tion of the UO. melt in drops. The fragmentation of the steel melt 
in water vessel is less than that of UO. No essential solidification 
of the melt is observed in the respective duration of the simula- 
tions. However, a small drop in the melt temperature is observed. 
With a slight or no water pressure the melt flows from the upper 
vessel into the water vessel via the connecting hole. The pro- 
cesses take place in a very slow manner and with such a low 
steam production so that despite the occuring pressure peaks no 
sign of steam explosions could be observed. (orig./HP) 


24682 (NUREG-—1266-Vol.8) NRC safety research in sup- 
port of regulation: Volume 8, FY 1993. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. Jun 1994. 88p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This report, the ninth in a series of annual reports, was prepared 
in response to congressional inquiries concerning how nuclear reg- 
ulatory research is used. It summarizes the accomplishments of 
the Office of Nuclear Regulatory Research during FY 1993. A spe- 
cial emphasis on accomplishments in nuclear power plant aging 
research reflects recognition that number of plants are entering the 
final portion of their original 40-year operating licenses and that, in 
addition to current aging effects, a focus on safety considerations 
for license renewal becomes timely. The primary purpose of 
performing regulatory research is to develop and provide the Com- 
mission and its staff with sound technical bases for regulatory 
decisions on the safe operation of licensed nuclear reactors and 
facilities, to find unknown or unexpected safety problems, and to 
develop data and related information for the purpose of revising 
the Commission's rules, regulatory guides, or other guidance. 


24683 


(NUREG/CP-0133-Vol.2, pp. 1-36) The probability of 
containment failure by direct containment heating in zion. 


Pilch, M.M. (Sandia National Laboratories, Albuquerque, NM 
(United States)); Yan, H.; Theofanous, T.G. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
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(United States). Apr 1994. DOE Contract AC04-76DP00789. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

This report is the first step in the resolution of the Direct Contain- 
ment Heating (DCH) issue for the Zion Nuclear Power Plant using 
the Risk Oriented Accident Analysis Methodology (ROAAM). This 
report includes the definition of a probabilistic framework that de- 
composes the DCH probiem into three probability density functions 
that reflect the most uncertain initial conditions (UO2 mass, zirco- 
nium oxidation fraction, and steel mass). Uncertainties in the initial 
conditions are significant, but the quantification approach is based 
on establishing reasonable bounds that are not unnecessarily con- 
servative. To this end, the authors also make use of the ROAAM 
ideas of enveloping scenarios and “splintering”. Two casual rela- 
tions (CRs) are used in this framework: CR1 is a model that 
calculates the peak pressure in the containment as a function of 
the initial conditions, and CR2 is a model that returns the fre- 
quency of containment failure as a function of pressure within the 
containment. Uncertainty in CR1 is accounted for by the use of two 
independently developed phenomenological models, the Convec- 
tion Limited Containment Heating (CLCH) model and the Two-Cell 
Equilibrium (TCE) model, and by probabilistically distributing the 
key parameter in both, which is the ratio of the melt entrainment 
time to the system blowdown time constant. The two phenomeno- 
logical models have been compared with an extensive data base 
including recent integral simulations at two different physical scales 
(1/10th scale in the Surtsey facility at Sandia National Laboratories 
and 1/40th scale in the COREXIT facility at Argonne National Lab- 
oratory). The loads predicted by these models were significantly 
lower than those from previous parametric calculations. The con- 
tainment load distributions do not intersect the containment 
strength curve in any significant way, resulting in containment fail- 
ure probabilities less than 10~° for all scenarios considered. 


24684 (NUREG/CP-0133-Vol.2, pp. 37-56) Integrated analy- 
sis of DCH in Surry. Dingman, S.E. (Sandia National 
Laboratories, Albuquerque, NM (United States)); Harper, F.T.; 
Pilch, M.M.; Washington, K.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1994. DOE Contract AC04-94AL85000. (CONF-931079-Vol.2: 21. 
water reactor safety information meeting, Bethesda, MD (United 
States), 25-27 Oct 1993). In Twenty-First Water Reaction Safety In- 
formation Meeting: Volume 2, Severe accident research. 611p. 
Source: OSTI; NTIS; INIS; GPO. 

An evaluation of the key elements affecting Direct Containment 
Heating (DCH) was performed for the Surry plant. This involved 
determining the dominant high pressure core damage sequences, 
the probability of proceeding to vessel breach at high pressure, the 
DCH loads, and the containment strength. Each of these factors 
was evaluated separately, and then the results were combined to 
give the overall threat from DCH. The maximum containment fail- 
ure probability by DCH for Surry is 10-* when considering four 
base DCH scenarios and using the two-cell equilibrium (TCE) 
model. However, higher containment failure probabilities are 
estimated in sensitivity cases. When the depressurization and con- 
tainment loads aspects are combined, the containment failure 
probability (conditional on station blackout sequence) is less than 
10-*. CONTAIN calculations were performed to provide insights 
regarding DCH phenomenological uncertainties and potential con- 
servatisms in the TCE model. The CONTAIN caiculations indicated 
that the TCE calculations were conservative for Surry and that the 
dominant factors were neglect of heat transfer to surroundings and 
complete combustion of hydrogen on DCH time scales. 


24685 


(NUREG/CP-0133-Vol.2, pp. 57-86) Experiments to 
investigate direct containment heating phenomena with scaled 
models of the Surry Nuclear Power Plant. Blanchat, T.K. (San- 
dia National Laboratories, Albuquerque, NM (United States)); Allen, 
M.D.; Pilch, M.M. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
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(CONF-981079-Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

The Containment Technology Test Facility (CTTF) and the Surt- 
sey Test Facility at Sandia National Laboratories (SNL) are used to 
perform scaled experiments for the Nuclear Regulatory Commission 
(NRC) that simulate High Pressure Melt Ejection (HPME) accidents 
in a nuclear power plant (NPP). These experiments are designed 
to investigate the effects of direct containment heating (DCH) phe- 
nomena on the containment load. High-temperature, chemically 
reactive melt is ejected by high-pressure steam into a scale model 
of a reactor cavity. Debris is entrained by the steam blowdown into 
a containment model where specific phenomena, such as the ef- 
fect of subcompartment structures, prototypic atmospheres, and 
hydrogen generation and combustion, can be studied. 


24686 (NUREG/CP-—0133-Vol.2, pp. 87-110) Separate effects 
studies of phenomena of corium dispersion in direct contain- 
ment heating. Ishii, M.; Revankar, S.T.; Zhang, G.; Wu, Q.; 
O'Brien, P. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

In the direct containment heating problem during severe reactor 
accidents the degree of corium dispersion has the strongest para- 
metric effect on the containment pressurization. The corium 
dispersion mechanism is not well understood and hence a large 
uncertainty exists on the assessment of direct containment heating. 
in order to address this problem experimental and analytical inves- 
tigations were conducted on the phenomena of corium dispersion 
mechanisms in a reactor cavity and a subcompartment. First, a de- 
tailed scaling study was carried out by using a newly proposed 
step wise integral scaling method. Based on the results of this 
scaling study, simulation experiments were designed and per- 
formed. The results of the experiments that were conducted using 
air-water are presented. Further modification on the loop are made 
to conduct experiments with air-woods metal. 


24687 (NUREG/CP-0133-Vol.2, pp. 111-134) MELCOR de- 
velopment for existing and advanced reactors. Summers, R.M. 
(Sandia National Laboratories, Albuquerque, NM (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1994. DOE Contract AC04- 
94AL85000. (CONF-931079—-Vol.2: 21. water reactor safety 
information meeting, Bethesda, MD (United States), 25-27 Oct 
1993). In Twenty-First Water Reaction Safety Information Meeting: 
Volume 2, Severe accident research. 611p. Source: OSTI; NTIS; 
INIS; GPO. 

Recent efforts in MELCOR development to address previously 
identified deficiencies have resulted in release of MELCOR 1.8.2, a 
much-improved version of the code. Major new models have been 
implemented for direct containment heating, ice condensors, debris 
quenching, lower plenum debris behavior, core materials interac- 
tions, and radial relocation of debris. Significant improvements 
have also been made in the modeling of interfacial momentum 
exchange and in the modeling of fission product release, conden- 
satiorvevaporation, and aerosol behavior. Efforts are underway to 
address two-phase hydrodynamics difficulties, to improve modeling 
of water condensation on structures and finescale natural circula- 
tion within the reactor vessel, and to implement CORCON-Mod3. 
Improvements are also being made to MELCOR'’s capability to 
handle new features of the advanced light water reactor designs, 
including drainage of water films on connected heat structures, 
heat transfer from the external surface of the reactor vessel to a 
flooded cavity, and a creep rupture failure of the lower head. Addi- 
tional development needs in other areas are discussed. 


24688 (NUREG/CP-0133-Vol.2, pp. 135-160) MELCOR 
technical assessment at SNL. Kmetyk, L.N. (Sandia National Lab- 
oratories, Albuquerque, NM (United States)); Tautges, T.J. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 





Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1994. DOE Contract AC04-94AL85000. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

MELCOR is a fully integrated, engineering-level computer code 
that models the progression of severe accidents in light water reac- 
tor power plants, which is being developed at Sandia National 
Laboratories for the U.S. Nuclear Regulatory Commission. The en- 
tire spectrum of severe accident phenomena, including reactor 
coolant system and containment thermal/hydraulic response, core 
heatup, degradation and relocation, and fission product release 
and transport, is treated in MELCOR in a unified framework for 
both boiling water reactors and pressurized water reactors. The 
MELCOR computer code has been developed to the point that it is 
now being successfully applied in severe accident analyses, partic- 
ularly in probabilistic risk assessment studies. MELCOR was the 
first of the severe accident analysis codes to undergo a formal 
peer review process. One of the major conclusions of the recent 
MELCOR Peer Review was the need for a more comprehensive 
and more systematic program of MELCOR assessment. One of the 
major contributions of this assessment project to the MELCOR ef- 
fort has been the systematic search for and identification of code 
features which lead to time step and other numerical dependen- 
cies, as summarized in the individual task reports. Nearly all major 
advances in elimination of these undesirable features during the 
last year are the result of these systematic studies. Many of the 
numeric sensitivities have been traced to code problems that would 
not be readily detected in the single, isolated calculations that are 
typical of many user applications. 


24689 (NUREG/CP-0133-Vol.2, pp. 161-174) Evaluation of 
MELCOR improvements: Peach Bottom Station blackout anal- 
yses. Madni, |.K. (Brookhaven National Laboratory, Upton, NY 
(United States)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

Long-term station blackout analyses in Peach Bottom were first 
carried out using MELCOR 1.8BC, and later 1.8DN, as part of an 
overall program between the U.S. Nuclear Regulatory Commission 
(NRC) and Brookhaven National Laboratory (BNL), to provide inde- 
pendent assessment of MELCOR as a severe accident/source 
term analysis tool. In addition to the reference MELCOR calcula- 
tion, several sensitivity calculations were also performed to explore 
the impact of varying user-input modeling and timestep control pa- 
rameters on the accident progression and radionuclide releases to 
the environment calculated by MELCOR. An area of concern that 
emerged from these studies was the impact of the selection of 
maximum allowable timestep (Atmax) on the calculational behavior 
of MELCOR, where the results showed significant differences in 
timing of key events, and a lack of convergence of the solution with 
reduction of Atmax. These findings were reported to the NRC, SNL, 
and the MELCOR Peer Review Committee. As a consequence, a 
significant effort was undertaken to eliminate or mitigate these sen- 
Sitivities. The latest released version of MELCOR, Version 1.8.2, 
released in April 1993, contains several new or improved models, 
and has corrections to mitigate numerical sensitivities. This paper 
presents the results of updating the earlier sensitivity studies on 
maximum timestep, to more properly represent the abilities of the 
improved MELCOR version 1.8.2. Results are presented in terms 
of timing of key events, thermal-hydraulic response of the system, 
and environmental release of radionuclides. The impact of some of 
the newer models, such as falling debris quench model, and 
ORNL's new BH model, is also evaluated. 


24690 (NUREG/CP-0133-Vol.2, pp. 175-192) Validation of 
COMMIX with Westinghouse AP-600 PCCS Test Data. Sun, J.G. 
(Argonne National Laboratory, IL (United States)); Chien, T.H.; 
Ding, J.; Sha, W.T. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
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Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079-Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

Small-scale test data for the Westinghouse AP-600 Passive Con- 
tainment Cooling System (PCCS) have been used to validate the 
COMMIX computer code. To evaluate the performance of the 
PCCS, two transient liquid-film tracking models have been devel- 
oped and implemented in the COMMIX code. A set of heat transfer 
models and a mass transfer model based on heat and mass trans- 
fer analogy were used for the analysis of the AP-600 PCCS. It was 
found that the flow of the air stream in the annulus is a highly tur- 
bulent forced convection. Accordingly, a turbulent-forced-convection 
heat transfer model is used on the outside of the steel containment 
vessel wall and a mixed-convection heat transfer model is used on 
the inside of the steel containment vessel wall. The results from 
the COMMIX calculations are compared with the experimental data 
from Westinghouse PCCS small-scale tests for average wall heat 
flux, evaporation rate, containment vessel pressure, and vessel 
wall temperature and heat flux distributions; agreement is good. 
The COMMIX calculations also provide detailed distributions of ve- 
locity, temperature, and steam and air concentrations. 


24691 (NUREG/CP-0133-Vol.2, pp. 193-206) SCDAP/ 
RELAPS5/MOD3.1 code development and assessment. Allison, 
C.M. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Apr 1994. DOE Contract 
AC07-761D01570. (CONF-931079-Vol.2: 21. water reactor safety 
information meeting, Bethesda, MD (United States), 25-27 Oct 
1993). In Twenty-First Water Reaction Safety Information Meeting: 
Volume 2, Severe accident research. 611p. Source: OSTI; NTIS; 
INIS; GPO. 

The SCDAP/RELAPS5 computer code is designed to describe the 
overall reactor coolant system (RCS) thermal-hydraulic response, 
core damage progression, and, in combination with VICTORIA, fis- 
sion product release and transport during severe accidents. The 
code is being developed at the Idaho National Engineering Labora- 
tory (INEL) under the primary sponsorship of the Office of Nuclear 
Regulatory Research of the U.S. Nuclear Regulatory Commission 
(NRC). The development of the current version of the code, SC- 
DAP/RELAP5/MOD3.1, was started in the spring of 1992. This 
version contains a number of significant improvements since the 
previous version of the code was released. These improvements 
include the addition of several new models to describe the earlier 
phases of a severe accident, changes in the late plant calculations, 
and changes to improve the overall reliability and usability of the 
code. This paper contains a summary of the overall assessment of 
this version of the code. 


24692 (NUREG/CP-0133-Vol.2, pp. 207-226) BWR control 
blade/channel box interaction models for SCDAP/RELAPS. 
Griffin, F.P. (Oak Ridge National Laboratory, TN (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab.., 
Upton, NY (United States). Apr 1994. DOE Contract AC05- 
840R21400. (CONF-931079-Vol.2: 21. water reactor safety 
information meeting, Bethesda, MD (United States), 25-27 Oct 
1993). In Twenty-First Water Reaction Safety Information Meeting: 
Volume 2, Severe accident research. 611p. Source: OSTI; NTIS; 
INIS; GPO. 

The core of a boiling water reactor (BWR) consists of an array of 
fuel assemblies with cross-shaped control blades located between 
these assemblies. Each fuel assembly consists of a fuel rod bundle 
surrounded by a Zircaloy channel box. Each control blade consists 
of small stainiess steel absorber tubes filled with B4C powder sur- 
rounded by a stainless steel blade sheath. Under severe accident 
conditions, material interactions between the B,C, stainless steel, 
and Zircaloy would have a significant impact on the melting and 
subsequent relocation of the control blade and channel box struc- 
tures. This paper describes a new BWR control blade/channel box 
model for the SCDAP/RELAPS severe accident analysis code that 
includes the effects of these materials interactions. The phenom- 
ena represented by this model and the modeling techniques are 
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derived from ORNL analysis of the BWR severe fuel damage ex- 
periments. Two examples of the operation of this new model within 
SCDAP/RELAPS are provided. 


24693 (NUREG/CP—0133-Vol.2, pp. 227-244) Integrated fuel- 
coolant interaction code: Assessment of stand-alone version 
6.0. Davis, F.J. Jr. (Sandia National Laboratories, Albuquerque, 
NM (United States)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
DOE Contract AC04-76DP00789. (CONF-931079—Vol.2: 21. water 
reactor safety information meeting, Bethesda, MD (United States), 
25-27 Oct 1993). In Twenty-First Water Reaction Safety Informa- 
tion Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper discusses the operational assessment of IFCi 6.0 
against a small suite of experiments representative of the existing 
fuel-coolant interaction (FCI) database. The simulations should 
shakedown any obvious problems and demonstrate the functional- 
ity of the models contained within FCI for all phases of FCI 
phenomena. It was anticipated that these simulations should rea- 
sonably represent the experimental data. The IFCI 6.0 simulations 
were not expected, or required, to exactly reproduce the experi- 
mental results. IFC! 6.0 was assessed against a generic FITS-type 
pouring mode experiment, a FARO quenching experiment, and the 
IET-8 A&B experiments to: (1) demonstrate that the code can reli- 
ably reproduce the results of the previous versions of the ifci code; 
(2) demonstrate the capability of qualitatively simulating all phases 
of fuel-coolant interactions (FCls), including explosive cases, and; 
(3) identify shortcomings and areas for code enhancement. 


24694 (NUREG/CP-0133-Vol.2, pp. 245-260) Three Mile Is- 


land Unit 2 vessel investigation project: Overview. Rubin, A.M. 
(idaho National Engineering Laboratory, Idaho Falls, ID (United 
States)); Wolf, J.R. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 


(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

In October 1988, the NRC, in cooperation with 10 foreign 
countries under the auspices of the Organization for Economic Co- 
operation and Development's (OECD) Nuclear Energy Agency, 
began a joint research program to examine and analyze material 
samples from the lower head of the TMI-2 reactor pressure vessel. 
The objectives of this program, called the TMI-2 Vessel Investiga- 
tion Project (VIP), were to (1) investigate the condition and 
properties of materials extracted from the lower head of the TMI-2 
reactor pressure vessel, (2) determine the extent of damage to the 
lower head by chemical and thermal attack, and (3) determine the 
margin of structural integrity that remained in the pressure vessel. 
The three major elements of the TMI-2 VIP were (1) the recovery 
of samples from the lower head of the reactor vessel, (2) examina- 
tions of the samples, and (3) analyses of results. This paper 
presents an overview of the TMI-2 VIP and the organizational 
framework under which the project was conducted. 


24695 (NUREG/CP-0133-Vol.2, pp. 261-288) Results of ex- 
aminations of pressure vessel samples and instrument tube 
nozzles from the TMI-2 lower head. Korth, G.E.; Diercks, D.R.; 
Neimark, L.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

Fifteen prism-shaped steel samples were removed from the 
lower head of the damaged TMI-2 reactor pressure vessel to as- 
sess the effects of approximately 19 metric tons of molten core 
debris that had relocated there during the 1979 loss-of-coolant ac- 
cident. Metallographic examinations of the samples revealed that 
inside-surface temperatures of 800 to 1100°C were attained during 
the accident in an elliptical “hot spot’ x 1 x 0.8 m. Tensile, creep, 
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and Charpy V-notch specimens were cut from the samples to as- 
sess the mechanical properties of the lower head material at 
temperatures up to the peak accident temperature. These proper- 
ties were used in a margin-to-failure analysis of the lower head. 
Examinations of instrument nozzles removed from the lower head 
region assisted in defining the relocation scenario of the molten 
core debris and showed that the lower head was largely protected 
from castrophic failure by a solidified layer below the molten core 
debris that acted as a partial thermal insulator. 


24696 (NUREG/CP-0133-Vol.2, pp. 289-310) Results from 
the TMI-2 vessel response analysis. Rempe, J. (idaho National 
Engineering Laboratory, Idaho Falls, ID (United States)); Stickler, 
L.; Chavez, S.; Thinnes, G.; Witt, R.; Corradini, M. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1994. (CONF-931079—Vol.2: 21. water re- 
actor safety information meeting, Bethesda, MD (United States), 
25-27 Oct 1993). In Twenty-First Water Reaction Safety Informa- 
tion Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

As part of the OECD-sponsored Three Mile Island Unit 2 (TMI-2) 
Vessel Investigation Project (VIP), margin-to-failure calculations for 
mechanisms having the potential to threaten the integrity of the 
vessel lower head were performed to improve understanding of 
events that occurred during the TMI-2 accident. Analysis consid- 
ered four failure mechanisms: penetration tube rupture, penetration 
tube ejection, global vessel rupture, and localized vessel rupture. 
Calculational input was based on data from the TMI-2 VIP exami- 
nations of the vessel steel samples, penetration tube nozzles, and 
samples of the hard layer of debris found on the TMI-2 vessel 
lower head. Sensitivity studies were performed to investigate the 
uncertainties in key parameters for these analyses. 


24697 (NUREG/CP-0133-Vol.2, pp. 311-324) Lessons 
learned from the CORA program. Hofmann, P. (Institut fuer Neu- 
tronenphysik und Reaktortechnik, Karlsruhe (Germany)); Schanz, 
G.; Hagen, S.; Sepold, L.; Schumacher, G. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1994. (CONF-931079—Vol.2: 21. water reactor 
safety information meeting, Bethesda, MD (United States), 25-27 
Oct 1993). In Twenty-First Water Reaction Safety Information 
Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

In the framework of the CORA program the chemical interactions 
among fuel element (core) materials that may occur with increasing 
temperature up to complete melting have been examined. The 
high-temperature material behavior of PWR, BWR, and VVER- 
1000 fuel rod bundles has been studied in large-scale integral 
experiments and extensive separate-effects tests. In many cases, 
the reaction products are liquid at temperatures above 1200°C or 
have lower eutectic melting points than their original components. 
This results in a relocation of liquefied components, often far below 
their original melting points. Control rod materials can separate 
from fuel materials by a non-coherent stage-by-stage relocation 
process; this may cause recriticality problems during flooding of a 
partially degraded core with unborated water. Similarly, molten un- 
oxidized Zircaloy cladding can relocate away from the declad UO, 
fuel rods. Significant relocation of UO2 dissolved in molten unoxi- 
dized Zircolay can begin at the Zircaloy melting temperature 
(1760°C), about 1000 K below the melting point of UOz. Quench- 
ing (flooding) of the degraded bundles results in locally enhanced 
Zircolay/steam reactions causing a renewed temperature rise, a 
meltdown of materials, and an additional strong Hz generation. The 
experimental results have contributed substantially to the under- 
standing of the high-temperature core material behavior in severe 
reactor accidents, and provided a unique data base for the devel- 
opment, improvement, and validation of material-behavior models 
and severe accident system codes. 


24698 (NUREG/CP-—0133-Vol.2, pp. 325-352) Interpretation 
of the results of the CORO-33 Dry Core BWR Test. Ott, L.J. (Oak 
Ridge National Laboratory, TN (United States)); Hagen, S. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 





NY (United States). Apr 1994. DOE Contract AC05-840R21400. 
(CONF-931079-Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

In the framework of the CORA program the chemical interactions 
among fuel element (core) materials that may occur with increasing 
temperature up to complete melting have been examined. The 
high-temperature material behavior of PWR, BWR, and VVER- 
1000 fuel rod bundles has been studied in large-scale integral 
experiments and extensive separate-effects tests. In many cases, 
the reaction products are liquid at temperatures above 1200°C or 
have lower eutectic melting points than their original components. 
This results in a relocation of liquefied components, often far below 
their original melting points. Control rod materials can separate 
from fuel materials by a non-coherent stage-by-stage relocation 
process; this may cause recriticality problems during flooding of a 
partially degraded core with unborated water. Similarly, molten un- 
oxidized Zircaloy cladding can relocate away from the declad UO. 
fuel rods. Significant relocation of UO, dissolved in molten unoxi- 
dized Zircolay can begin at the Zircaloy melting temperature 
(1760°C), about 1000 K below the melting point of UO2z. Quench- 
ing (flooding) of the degraded bundles results in locally enhanced 
Zircolay/steam reactions causing a renewed temperature rise, a 
meltdown of materials, and an additional strong H2 generation. The 
experimental results have contributed substantially to the under- 
standing of the high-temperature core material behavior in severe 
reactor accidents, and provided a unique data base for the devel- 
opment, improvement, and validation of material-behavior models 
and severe accident system codes. 


24699 (NUREG/CP—0133-Vol.2, pp. 353-376) Turbulence 
model for melt pool natural convection heat transfer. Kelkar, 
K.M. (Innovative Research, Inc., Minneapolis, MN (United States)); 
Patankar, S.V. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

Under severe reactor accident scenarios, pools of molten core 
material may form in the reactor core or in the hemispherically 
shaped lower plenum of the reactor vessel. Such molten pools are 
internally heated due to the radioactive decay heat that gives rise 
to buoyant flows in the molten pool. The flow in such pools is 
strongly influenced by the turbulent mixing because the expected 
Rayleigh numbers under accidents scenarios are very high. The 
variation of the local heat flux over the boundaries of the molten 
pools are important in determining the subsequent melt progres- 
sion behavior. This study reports results of an ongoing effort 
towards providing a well validated mathematical model for the pre- 
diction of buoyant flow and heat transfer in internally heated pool 
under conditions expected in severe accident scenarios. 


24700 (NUREG/CP-—0133-Vol.2, pp. 377-404) Corium vessel 
interaction studies - status of the CORVIS project. Hosemann, 
J.P. (Paul Scherrer Institute, Wuerenlingen (Switzerland)); Hirsh- 
mann, H.; Kottowski, H. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1994. (CONF-931079—-Vol.2: 21. water reactor safety information 
meeting, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

Although they are extremely unlikely to occur, reactor core melt- 
ing accidents, whether in presently operating or in future plants 
with nuclear reactors, will always rank at the top of the public inter- 
est in reactor safety, since they produce by far the largest source 
terms. Despite possible severe accident management provisions, 
the course of a core melting accident in which the reactor pressure 
vessel (RPV) fails will largely determine the impact on the environ- 
ment around a nuclear reactor. The safety of present and future 
reactor plants will ultimately be assessed on the basis of the 
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source terms produced by accidents of this type, even if the esti- 
mated probability of occurrence is further reduced by technical 
improvements and in new constructions. The purpose of the 
CORVIS (Corium Reactor Vessel Interaction Studies) project is 
both to prepare experimental data and to develop computational 
models. With the knowledge obtained from these efforts it will be 
possible to give a quantitative description of the failure mode of the 
RPV lower head carrying penetrations. The experiments will be 
performed under atmospheric pressure in a cylindrical steel con- 
tainer, the bottom of which represents a piece of the RPV bottom 
carrying typical penetrating tubes to a scale of 1:1. As they will be 
simulated by the experiments, the CORVIS experiments will have 
the character of separate effect tests rather than that of integral 
tests. The substitute for the core melt is either the metallic or the 
oxidic part of a thermite melt or aluminium oxide on top of the iron. 


24701 (NUREG/CP-0133-Vol.2, pp. 405-428) Current status 
and validation of RASPLAV code. Chudanov, V.V.; Churbanov, 
A.G.; Strizhov, V.F.; Vabischevich, P.N. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1994. (CONF-931079—Vol.2: 21. water reactor 
safety information meeting, Bethesda, MD (United States), 25-27 
Oct 1993). In Twenty-First Water Reaction Safety Information 
Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

An analysis of thermo-hydraulic molten core-vessel interaction 
behavior is given in this work. A brief description of the code RAS- 
PLAV, used for the analysis of convective heat transfer in a wide 
range of geometric parameters and boundary conditions for laminar, 
transitional and turbulent regimes is presented here. The compari- 
son of the obtained results with the numerical and experimental 
data observed by other scientists is done in the work. Numerical 
simulation of the large-scale experiment COPO was carried out. 


24702 (NUREG/CP-0133-Vol.2, pp. 429-454) Simulator 
benchmarking studies for ATWS scenarios. Chaiko, M.A. (Pen- 
nysilvania Power and Light Co., Allentown, PA (United States)); 
Kukielka, C.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Apr 1994. 
(CONF-931079-Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 
There is much interest in the nuclear industry concerning the 
ability of training simulators to adequately model severe accident 
conditions, specifically Anticipated Transient Without Scram 
(ATWS) events. The Pennsylvania Power and Light Co. has 
recently installed a new simulator which was provided by S3 Tech- 
nologies. As part of the licensed operator training program, PP&L 
provides training on Emergency Operating Procedures (EOPs). 
Since the ATWS event is challenging from both a computational 
and operational point of view, the Engineering Department was 
asked to benchmark the new simulator performance. The purpose 
of this benchmark was to ensure simulator fidelity with EOP basis 
calculations which are numerically more rigorous. Once acceptable 
simulator fidelity had been demonstrated, EOPs were evaluated to 
ensure they could be implemented by the operators. This paper 
examines the details of the new simulator response for ATWS 
events, and exposes the PP&L ATWS procedures to further exami- 
nation. The simulator benchmark was carried out using the 
PP&L-developed SABRE code which has been benchmarked 
against plant data and industry accepted codes. For many ATWS 
scenarios, the new simulator, which is based upon first principles, 
provides preditions consistent with SABRE. Reactor power levels, 
consistent with SABRE results, are significantly higher than pre- 
dicted by the old simulator, and containment pressurization occurs 
much more rapidly than previously simulated. Additionally, the new 
simulated reactor water level, pressure and power are far more re- 
sponsive to perturbations than predicted by the old simulator. This 
responsiveness is consistent with SABRE predictions and has 
helped to define modifications to the ATWS emergency operating 
procedures. The modified procedures enhance the operators ability 
to respond to ATWS given the much more realistic reactor model. 


ERA Vol. 19, No. 9 213 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


24703 (NUREG/CP-—0133-Vol.2, pp. 455-466) Irradiated fuel 
behavior during reactivity initiated accidents in LWR’s: Status 
of research and development studies in France. Papin, J. (Nu- 
clear Safety and Protection Institute, Cadarache (France)); Merle, 
J.P. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Apr 1994. (CONF- 
931079-Vol.2: 21. water reactor safety information meeting, 
Bethesda, MD (United States), 25-27 Oct 1993). In Twenty-First 
Water Reaction Safety Information Meeting: Volume 2, Severe ac- 
cident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

There is much interest in the nuclear industry concerning the 
ability of training simulators to adequately model severe accident 
conditions, specifically Anticipated Transient Without Scram 
(ATWS) events. The Pennsylvania Power and Light Co. has 
recently installed a new simulator which was provided by S3 Tech- 
nologies. As part of the licensed operator training program, PP&L 
provides training on Emergency Operating Procedures (EOPs). 
Since the ATWS event is challenging from both a computational 
and operational point of view, the Engineering Department was 
asked to benchmark the new simulator performance. The purpose 
of this benchmark was to ensure simulator fidelity with EOP basis 
calculations which are numerically more rigorous. Once acceptable 
simulator fidelity had been demonstrated, EOPs were evaluated to 
ensure they could be implemented by the operators. This paper 
examines the details of the new simulator response for ATWS 
events, and exposes the PP&L ATWS procedures to further exami- 
nation. The simulator benchmark was carried out using the 
PP&L-developed SABRE code which has been benchmarked 
against plant data and industry accepted codes. For many ATWS 
scenarios, the new simulator, which is based upon first principles, 
provides preditions consistent with SABRE. Reactor power levels, 
consistent with SABRE results, are significantly higher than pre- 
dicted by the old simulator, and containment pressurization occurs 
much more rapidly than previously simulated. Additionally, the new 
simulated reactor water level, pressure and power are far more re- 
sponsive to perturbations than predicted by the old simulator. This 
responsiveness is consistent with SABRE predictions and has 
helped to define modifications to the ATWS emergency operating 
procedures. The modified procedures enhance the operators ability 
to respond to ATWS given the much more realistic reactor model. 


24704 (NUREG/CP-0133-Vol.2, pp. 467-498) Hydrogen 
mixing experiments in the HDR-containment under severe ac- 
cident conditions. Wolf, L. (Kernforschungszentrum Karlsruhe 
(Germany)); Holzbauer, H.; Cron, T.; Schrammel, D. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1994. (CONF-931079—Vol.2: 21. water re- 
actor safety information meeting, Bethesda, MD (United States), 
25-27 Oct 1993). In Twenty-First Water Reaction Safety Informa- 
tion Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

Whereas all previous presentations on the HDR-hydrogen distri- 
bution experiments E11, concerning data versus code predictions 
concentrated on the blind post-test efforts, this presentation will 
focus on the results of the comparisons with parametric, best- 
estimate, open post-test predictions for experiments E11.2 an 
E11.4 with the containment analysis computer codes RALOC, 
WAVCO, CONTAIN, MELCOR and GOTHIC. The final results of 
these comparisons show (after correcting a number of deficient 
input parameters previously supplied by KfK/PHDR as specifica- 
tions): for E11.4: standard lumped-parameter codes are able to 
predict H2-mixing and distribution phenomena when Hz is injected 
into a well-mixed atmosphere in lower zones of the containment 
with excellent agreements in most of the important quantities; a 
few discrepancies remain, dependent upon the codes’ modeling 
methodologies. For E11.2: accounting for the corrections improves 
the agreements substantially compared to the blind post-test pre- 
dictions; however, more or less large discrepancies still remain 
concerning the predictions of the thermal stratification pattern and 
the H2-distribution; parametric changes of input parameters lead to 
improvements of agreements in some quantities but at the same 
time worsen others; innovative concepts of changing certain input 
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parameters beyond present practice improves the quality of the 
predicted H2-concentrations. 


24705 (NUREG/CP-0133-Vol.2, pp. 499-524) Hydrogen de- 
flagration experiments in multi-compartment geometries. Wolf, 
L. (Battelle Ingenieurtechnik, Eschborn (Germany)); Rastogi, A.; 
Wennerberg, D.; Cron, T.; Hansjosten, E. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Apr 1994. (CONF-931079—Vol.2: 21. water reactor 
safety information meeting, Bethesda, MD (United States), 25-27 
Oct 1993). In Twenty-First Water Reaction Safety Information 
Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

Recent hydrogen deflagration experiments in the Battelle Model 
Containment (BMC) resulted in unexpectedly high transient pres- 
sure loads in multi-compartment geometry, demonstrating physical 
processes substantially different from those rather benign phenom- 
ena previously observed in single compartment tests for the same 
hydrogen concentration level. As shown, a high pressure build-up 
is associated with the accelerated jet ignition induced by the vents 
connecting the subcompartments. After a hydrogen deflagaration 
event is initiated in the first subcompartment, the resultant gas ex- 
pansion leads to high velocity vent flows which induce high level 
turbulence in the subsequent subcompartments. The local combi- 
nation of characteristic temperature, turbulence and hydrogen 
concentration can result in an instantaneous ignition along the 
whole jet penetration path leading to an instantaneous pressure 
increase up to close to the adiabatic-isochoric limit curve. The phe- 
nomenon of accelerated jet ignition has been observed at hydrogen 
concentrations as low as 9-10 vol % in air. As the maximum 
permissible differential pressure loads for most separating walls be- 
tween subcompartments are about 0.1 MPa, even moderate, local 
hydrogen-concentrations may result in localized damage and the 
resultant structural debris may potentially threaten the integrity of 
the containment shell. The contribution by the HDR Safety Pro- 
gram, Phase Ill, to the German containment hydrogen research 
activities were two-fold: (1) to confirm the findings of the experi- 
ments in the BMC in volumes of typically about 100 m® by similar 
ones at larger scale with a total volume of 500 m°; (2) to broaden 
the data base for assessing the emerging modelling strategy for 
larger scales towards more realistic subcompartment sizes. 


24706 (NUREG/CP-—0133-Vol.2, pp. 525-542) Results of re- 
cent NUPEC hydrogen related tests. Takumi, K.; Nonaka, A.; 
Karasawa, H.; Nakayama, T.; Sato, K.; Ogata, J. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1994. (CONF-931079—Vol.2: 21. water re- 
actor safety information meeting, Bethesda, MD (United States), 
25-27 Oct 1993). In Twenty-First Water Reaction Safety Informa- 
tion Meeting: Volume 2, Severe accident research. 611p. Source: 
OSTI; NTIS; INIS; GPO. 

NUPEC has started NUPEC Containment Integrity project enti- 
tled “Proving Test on the Reliability for Reactor Containment 
Vessel” since June, 1987. This is the project for the term of twelve 
years sponsored by MITI (Ministry of International Trade and 
Industry, Japanese Government). Based on the test results, com- 
puter codes are verified and as the results of analysis and 
evaluation by the computer codes, containment integrity is to be 
confirmed. This paper indicates the results of hydrogen mixing and 
distribution test and hydrogen burning test. The NUPEC tests con- 
ducted so far suggest that hydrogen will be well mixed in the 
model containment vessel and the prediction by the computer code 
is in excellent agreement with the data. The NUPEC hydrogen 
burning test data is in good agreement with the FITS data at SNL 
that were obtained at the lower hydrogen concentration condition. 
New data bases have been added in the higher hydrogen concen- 
tration by the NUPEC data. 


24707 (NUREG/CP-0133-Vol.2, pp. 543-558) High- 
temperature hydrogen-air-steam detonation experiments in the 
BNL small-scale development apparatus. Ciccarelli, G. 
(Brookhaven National Laboratory, Upton, NY (United States)); 
Ginsberg, T.; Boccio, J.; Economos, C.; Finfrock, C.; Gerlach, L.; 
Sato, K. Nuclear Regulatory Commission, Washington, DC (United 





States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Apr 1994. (CONF- 
931079-Vol.2: 21. water reactor safety information meeting, 
Bethesda, MD (United States), 25-27 Oct 1993). In Twenty-First 
Water Reaction Safety Information Meeting: Volume 2, Severe ac- 
cident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

The Small-Scale Development Apparatus (SSDA) was con- 
structed to provide a preliminary set of experimental data to 
characterize the effect of temperature on the ability of hydrogen- 
air-steam-mixtures to undergo detonations and, equally important, 
to support design of the larger-scale High-Temperature Combustion 
Facility (HTCF) by providing a test bed for solution of a number of 
high-temperature design and operational problems. The SSDA, the 
central element of which is 10-cm inside diameter, 6.1-m long 
tubular test vessel designed to permit detonation experiments at 
temperatures up to 700K, was employed to study self-sustained 
detonations in gaseous mixtures of hydrogen, air, and steam at 
temperature between 300K and 650K at a fixed pressure of 0.1 
MPa. Detonation cell size measurements provide clear evidence 
that the effect of hydrogen-air gas mixture temperature, in the 
range 300K to 650K, is to decrease cell size and, hence, to in- 
crease the sensitivity of the mixture to undergo detonations. The 
effect of steam content, at any given temperature, is to increase 
the cell size and, thereby, to decrease the sensitivity of stoichio- 
metric hydrogen-air mixtures. The one-dimensional ZND model 
does a very good job at predicting the overall trends in the cell size 
data over the range of hydrogen-air-steam mixture compositions 
and temperature studied in the experiments. Experiments were 
conducted to measure the rate of hydrogen oxidation in the ab- 
sence of ignition sources at temperatures of 500K and 650K, for 
hydrogen-air mixtures of 15% and 50%, and for a mixture of 
equimolar hydrogen-air and 30% steam at 650K. The rate of hy- 
drogen oxidation was found to be significant at 650K. Reduction of 
hydrogen concentration by chemical reaction from 50 to 44% hy- 
drogen, and from 15 to 11% hydrogen, were observed on a time 
frame of minutes. The DeSoete rate equation predicts the 50% ex- 
periment very well, but greatly underestimates the reaction rate of 
the lean mixtures. 


24708 (NUREG/CP—0133-Vol.2, pp. 559-576) Experimental 
results and analysis on hydrogen combustion. Dorofeev, S.B. 
(RRC Kurchatov Institute, Moscow (Russian Federation)); Efi- 
menko, A.A.; Kochurko, A.S.; Sidorov, V.P.; Bezmelnitsin, A.V. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Apr 1994. (CONF-931079—Vol.2: 21. 
water reactor safety information meeting, Bethesda, MD (United 
States), 25-27 Oct 1993). In Twenty-First Water Reaction Safety In- 
formation Meeting: Volume 2, Severe accident research. 611p. 
Source: OSTI; NTIS; INIS; GPO. 

The Small-Scale Development Apparatus (SSDA) was con- 
structed to provide a preliminary set of experimental data to 
characterize the effect of temperature on the ability of hydrogen- 
air-steam-mixtures to undergo detonations and, equally important, 
to support design of the larger-scale High-Temperature Combustion 
Facility (HTCF) by providing a test bed for solution of a number of 
high-temperature design and operational problems. The SSDA, the 
central element of which is 10-cm inside diameter, 6.1-m long 
tubular test vessel designed to permit detonation experiments at 
temperatures up to 700K, was employed to study self-sustained 
detonations in gaseous mixtures of hydrogen, air, and steam at 
temperature between 300K and 650K at a fixed pressure of 0.1 
MPa. Detonation cell size measurements provide clear evidence 
that the effect of hydrogen-air gas mixture temperature, in the 
range 300K to 650K, is to decrease cell size and, hence, to in- 
crease the sensitivity of the mixture to undergo detonations. The 
effect of steam content, at any given temperature, is to increase 
the cell size and, thereby, to decrease the sensitivity of stoichio- 
metric hydrogen-air mixtures. The one-dimensional ZND model 
does a very good job at predicting the overall trends in the cell size 
data over the range of hydrogen-air-steam mixture compositions 
and temperature studied in the experiments. Experiments were 
conducted to measure the rate of hydrogen oxidation in the ab- 
sence of ignition sources at temperatures of 500K and 650K, for 
hydrogen-air mixtures of 15% and 50%, and for a mixture of 
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equimolar hydrogen-air and 30% steam at 650K. The rate of hy- 
drogen oxidation was found to be significant at 650K. Reduction of 
hydrogen concentration by chemical reaction from 50 to 44% hy- 
drogen, and from 15 to 11% hydrogen, were observed on a time 
frame of minutes. The DeSoete rate equation predicts the 50% ex- 
periment very well, but greatly underestimates the reaction rate of 
the lean mixtures. 


24709 (NUREG/CP-0133-Vol.2, pp. 577-590) Ignition of 
hydrogen-air-steam mixtures by a hot gas jet. Djebaili, N. (Lab- 
oratoire de Combustion et Systemes Reactifs, Orleans (France)); 
Lisbet, R.; Dupre, G.; Paillard, C. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Apr 
1994. (CONF-931079—Vol.2: 21. water reactor safety information 
meeting, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

The ignition of hydrogen-air-steam mixtures by an unsteady gas 
jet heated to 750-3000 K has been studied. An original test facility 
has been constructed which consists of a shock tube connected to 
a combustion chamber via an injection system. The ignition limits 
of hydrogen-air-steam mixtures initially at 100 kPa and 403 K have 
been determined and the effect of the addition of a diluent (steam 
or carbon dioxide) to the hydrogen-argon jet has been studied. 


24710 (NUREG/CP-0133-Vol.2, pp. 591-610) Large-Scale 
testing of in-vessel debris cooling through external flooding of 
the reactor pressure vessel in the CYBL facility. Chu, T.Y. 
(Sandia National Laboratories, Albuquerque, NM (United States)); 
Bentz, J.H.; Bergeron, K.D.; Slezak, S.E.; Simpson, R.B. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Apr 1994. DOE Contract AC04-94AL85000. 
(CONF-931079—Vol.2: 21. water reactor safety information meet- 
ing, Bethesda, MD (United States), 25-27 Oct 1993). In 
Twenty-First Water Reaction Safety Information Meeting: Volume 2, 
Severe accident research. 611p. Source: OSTI; NTIS; INIS; GPO. 

The possibility of achieving in-vessel core retention by flooding 
the reactor cavity, or the “flooded cavity”, is an accident manage- 
ment concept currently under consideration for advanced light 
water reactors (ALWR), as well as for existing light water reactors 
(LWR). The CYBL (CYlindrical BoiLing) facility is a facility specifi- 
cally designed to perform large-scale confirmatory testing of the 
flooded cavity concept. CYBL has a tank-within-a-tank design; the 
inner 3.7 m diameter tank simulates the reactor vessel, and the 
outer tank simulates the reactor cavity. The energy deposition on 
the bottom head is simulated with an array of radiant heaters. The 
array can deliver a tailored heat flux distribution corresponding to 
that resulting from core melt convection. The present paper pro- 
vides a detailed description of the capabilities of the facility, as well 
as results of recent experiments with heat flux in the range of inter- 
est to those required for in-vessel retention in typical ALWRs. The 
paper concludes with a discussion of other experiments for the 
flooded cavity applications. 


24711 (NUREG/CR-5830) Auxiliary feedwater system risk- 
based inspection guide for the McGuire nuclear power plant. 
Bumgardner, J.D. (Pacific Northwest Lab., Richland, WA (United 
States)); Lloyd, R.C.; Moffitt, N.E.; Gore, B.F.; Vo, T.V. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Safety and Analysis; Pacific Northwest Lab., Richland, 
WA (United States). May 1994. 32p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-7784). Source: OSTI; NTIS; INIS; GPO. 
in a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid- 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
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modes and failure mechanisms for the AFW system at the selected 
plants. McGuire was selected as one of a series of plants for 
study. The product of this effort is a prioritized listing of AFW fail- 
ures which have occurred at the plant and at other PWRs. This 
listing is intended for use by NRC inspectors in the preparation of 
inspection plans addressing AFW risk-important components at the 
McGuire plant. 


24712 (NUREG/CR-5850) Analysis of Long-Term Station 
Blackout without automatic depressurization at Peach Bottom 
using MELCOR (Version 1.8). Madni, |.K. (Brookhaven National 
Lab., Upton, NY (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; 
Brookhaven National Lab., Upton, NY (United States). May 1994. 
122p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52319). Source: OSTI; NTIS; INIS; GPO. 

This report documents the results from MELCOR caiculations of 
the Long-Term Station Blackout Accident Sequence, with failure to 
depressurize the reactor vessel, at the Peach Bottom (BWR Mark 
|) plant, and presents comparisons with Source Term Code Pack- 
age calculations of the same sequence. STCP has calculated the 
transient out to 13.5, hours after core uncovery. Most of the MEL- 
COR calculations presented have been carried out to between 15 
and 16.7 hours after core uncovery. The results inciude the release 
of source terms to the environment. The results of several sensitiv- 
ity calculations with MELCOR are also presented, which explore 
the impact of varying user-input modeling and timestep control pa- 
rameters on the accident progression and release of source terms 
to the environment. Most of the calculations documented here were 
performed in FY1990 using MELCOR Version 1.8BC. However, the 
appendices also document the results of more recent calculations 
performed in FY1991 using MELCOR versions 1.8CZ and 1.8DNX. 


24713 (NUREG/CR-6086) Selected fault testing of elec- 
tronic isolation devices used in nuclear power plant operation. 
Villaran, M. (Brookhaven National Lab., Upton, NY (United States)); 


Hillman, K.; Taylor, J.; Lara, J.; Wilhelm, W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Brookhaven National Lab., Upton, NY (United States). May 1994. 
106p. Sponsored by Nuclear Regulatory Commission, Washington, 


DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52385). Source: OSTI; NTIS; INIS; GPO. 

Electronic isolation devices are used in nuclear power plants to 
provide electrical separation between safety and non-safety circuits 
and systems. Major fault testing in an earlier program indicated that 
some energy may pass through an isolation device when a fault at 
the maximum credible potential is applied in the transverse mode 
to its output terminals. During subsequent field qualification testing 
of isolators, concerns were raised that the worst case fault, that is, 
the maximum credible fault (MCF), may not occur with a fault at 
the maximum credible potential, but rather at some lower potential. 
The present test program investigates whether problems can arise 
when fault levels up to the MCF potential are applied to the output 
terminals of an isolator. The fault energy passed through an iso- 
lated device during a fault was measured to determine whether the 
levels are great enough to potentially damage or degrade perfor- 
mance of equipment on the input (Class 1E) side of the isolator. 


24714 (NUREG/CR-6126) Cognitive skill training for nu- 
clear power plant operational decision making. Mumaw, R.J. 
(Westinghouse Electric Corp., Pittsburgh, PA (United States)); 
Swatzier, D.; Roth, E.M.; Thomas, W.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Jun 1994. 190p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

Training for operator and other technical positions in the com- 
mercial nuclear power industry traditionally has focused on mastery 
of the formal procedures used to control plant systems and pro- 
cesses. However, decisionmaking tasks required of nuclear power 
plant operators involve cognitive skills (e.g., situation assessment, 
planning). Cognitive skills are needed in situations where formal 
procedures may not exist or may not be as prescriptive, as is the 
case in severe accident management (SAM). The Westinghouse 
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research team investigated the potential cognitive demands of 
SAM on the control room operators and Technical Support Center 
staff who would be most involved in the selection and execution of 
severe accident control actions. A model of decision making, orga- 
nized around six general cognitive processes, was developed to 
identify the types of cognitive skills that may be needed for effec- 
tive performance. Also, twelve SAM scenarios were developed to 
reveal specific decision-making difficulties. Following the identifica- 
tion of relevant cognitive skills, 19 approaches for training 
individual and team cognitive skills were identified. A review of 
these approaches resulted in the identification of general character- 
istics that are important in effective training of cognitive skills. 


24715 (NUREG/CR-6193) Primary system fission product 
release and transport: A state-of-the-art report to the commit- 
tee on the safety of nuciear installations. Wright, A.L. (Oak 
Ridge National Lab., TN (United States)). Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Oak Ridge National Lab., TN (United States). Jun 1994. 
216p. Sponsored by Nuclear Regulatory Commission, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(NEA/CSNI/R-(94)2; ORNL/TM—12681). Source: OSTI; NTIS; INIS; 
GPO. 

This report presents a summary of the status of research activi- 
ties associated with fission product behavior (release and transport) 
under severe accident conditions within the primary systems of 
water-moderated and water-cooled nuclear reactors. For each of 
the areas of fission product release and fission product transport, 
the report summarizes relevant information on important phenom- 
ena, major experiments performed, relevant computer models and 
codes, comparisons of computer code calculations with experimen- 
tal results, and general conclusions on the overall state of the art. 
Finally, the report provides an assessment of the overall impor- 
tance and knowledge of primary system release and transport 
phenomena and presents major conclusions on the state of the art. 


24716 (NUREG/CR-6223) Review of the proposed materi- 
als of construction for the SBWR and AP600 advanced 
reactors. Diercks, D.R. (Argonne National Lab., IL (United 
States)); Shack, W.J.; Chung, H.M.; Kassner, T.F. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; Argonne National Lab., IL (United States). Jun 1994. 
98p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (ANL—94/13). 
Source: OSTI; NTIS; INIS; GPO. 

Two advanced light water reactor (LWR) concepts, namely the 
General Electric Simplified Boiling Water Reactor (SBWR) and the 
Westinghouse Advanced Passive 600 MWe Reactor (AP600), were 
reviewed in detail by Argonne National Laboratory. The objectives 
of these reviews were to (a) evaluate proposed advanced-reactor 
designs and the materials of construction for the safety systems, 
(b) identify all aging and environmentally related degradation mech- 
anisms for the materials of construction, and (c) evaluate from the 
safety viewpoint the suitability of the proposed materials for the de- 
sign application. Safety-related systems selected for review for 
these two LWRs included (a) reactor pressure vessel, (b) control 
rod drive system and reactor internals, (c) coolant pressure bound- 
ary, (d) engineered safety systems, (e) steam generators (AP600 
only), (f) turbines, and (g) fuel storage and handling system. In ad- 
dition, the use of cobalt-based alloys in these plants was reviewed. 
The selected materials for both reactors were generally sound, and 
no major selection errors were found. It was apparent that consid- 
erable thought had been given to the materials selection process, 
making use of lessons learned from previous LWR experience. The 
review resulted in the suggestion of alternate an possibly better 
materials choices in a number of cases, and several potential prob- 
lem areas have been cited. 


24717 (ORNL-6767) Use of a temperature-initiated passive 
cooling system (TIPACS) for the modular high-temperature 
gas-cooled reactor cavity cooling system (RCCS). Forsberg, 
C.W.; Conklin, J.; Reich, W.J. Oak Ridge National Lab., TN (United 
States). Apr 1994. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94014216. Source: OSTI; NTIS; INIS; GPO Dep. 





A new type of passive cooling system has been invented (Fors- 
berg 1993): the Temperature-Initiated Passive Cooling System 
(TIPACS). The characteristics of the TIPACS potentially match re- 
quirements for an improved reactor-cavity-cooling system (RCCS) 
for the modular high-temperature gas-cooled reactor (MHTGR). 
This report is an initial evaluation of the TIPACS for the MHTGR 
with a Rankines (steam) power conversion cycle. Limited evalua- 
tions were made of applying the TIPACS to MHTGRs with reactor 
pressure vessel temperatures up to 450 C. These temperatures 
may occur in designs of Brayton cycle (gas turbine) and process 
heat MHTGRs. The report is structured as follows. Section 2 de- 
scribes the containment cooling issues associated with the MHTGR 
and the requirements for such a cooling system. Section 3 de- 
scribes TIPACS in nonmathematical terms. Section 4 describes 
TIPACS’s heat-removal capabilities. Section 5 analyzes the opera- 
tion of the temperature-control mechanism that determines under 
what conditions the TIPACS rejects heat to the environment. Sec- 
tion 6 addresses other design and operational issues. Section 7 
identifies uncertainties, and Section 8 provides conclusions. The 
appendixes provide the detailed data and models used in the anal- 


ysis. 


24718 (SAND-93-7068) Aging Management Guideline for 
commercial nuclear power plants: Power and distribution 
transformers. Toman, G. (Sandia National Labs., Albuquerque, 
NM (United States)); Gazdzinski, R. Sandia National Labs., Albu- 
querque, NM (United States); Ogden Environmental and Energy 
Services Co., Inc., Blue Bell, PA (United States). May 1994. 171p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94012584. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Aging Management Guideline (AMG) provides recom- 
mended methods for effective detection and mitigation of 
age-related degradation mechanisms in power and distribution 
transformers important to license renewal in commercial nuclear 
power plants. The intent of this AMG to assist plant maintenance 
and operations personnel in maximizing the safe, useful life of 
these components. It also supports the documentation of effective 
aging management programs required under the License Renewal 
Rule 10 CFR Part 54. This AMG is presented in a manner which 
allows personnel responsible for performance analysis and mainte- 
nance to compare their plant-specific aging mechanisms (expected 
or already experienced) and aging management program activities 
to the more generic results and recommendations presented 
herein. 


24719 (SAND-94-0133) MELCOR 1.8.2 assessment: The 
MP-1 and MP-2 late phase melt progression experiments. Taut- 
ges, T.J. (Sandia National Labs., Albuquerque, NM (United States). 
Thermal/Hydraulic Analysis Dept.). Sandia National Labs., Albu- 
querque, NM (United States). May 1994. 241p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94014212. 
Source: OSTI; NTIS; INIS; GPO Dep. 

MELCOR is a fully integrated, engineering-level computer code 
being developed at Sandia National Laboratories for the USNRC, 
that models the entire spectrum of severe accident phenomena in 
a unified framework for both BWRs and PWRs. As a part of an on- 
going assessment program, MELCOR has been used to model the 
MP-1 and MP-2 experiments, which provided data for late-phase 
melt progression in PWR geometries. Core temperature predicted 
by MELCOR were within 250-500 K of measured data in both 
MP-1 and MP-2. Relocation in the debris bed and metallic crust re- 
gions of MP-2 was predicted accurately compared to PIE data. 
Temperature gradients in lower portions of the test bundle were not 
predicted well in both MP-1 and MP-2, due to the lack of modeling 
of the heat transfer path to the cooling jacket in those portions of 
the test bundles. Fifteen sensitivity studies were run on various 
core (COR), control volume hydrodynamics (CVH) and heat struc- 
tures (HS) package parameters. No unexpected sensitivities were 
found, and in particular there were no sensitivities to reduced time 
step, finer nodalization or to computer platform. Calculations per- 
formed by the DEBRIS and TAC2D codes for MP-1 and MP-2 
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showed better agreement with measured data than those per- 
formed by MELCOR. This was expected, through, due to the fully 
2-dimensional modeling used in the other codes. 


24720 (WHC-SP-0615-Rev.4) N Reactor Deactivation Pro- 
gram Plan: Revision 4. Waish, J.L. Westinghouse Hanford Co., 
Richland, WA (United States). Dec 1993. 162p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94014634. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This N Reactor Deactivation Program Plan is structured to pro- 
vide the basic methodology required to place N Reactor and 
supporting facilities - in a radiologically and environmentally safe 
condition such that they can be decommissioned at a later date. 
Deactivation will be in accordance with facility transfer criteria 
specified in Department of Energy (DOE) and Westinghouse Han- 
ford Company (WHC) guidance. Transition activities primarily 
involve shutdown and isolation of operational systems and 
buildings, radiological/hazardous waste cleanup, N Fuel Basin sta- 
bilization and environmental stabilization of the facilities. The N 
Reactor Deactivation Program covers the period FY 1992 through 
FY 1997. The directive to cease N Reactor preservation and pre- 
pare for decommissioning was issued by DOE to WHC on 
September 20, 1991. The work year and budget data supporting 
the Work Breakdown Structure in this document are found in the 
Activity Data Sheets (ADS) and the Environmental Restoration Pro- 
gram Baseline, that are prepared annually. 


24721 (WSRC-RP-93-1521) Emergency Preparedness tech- 
nology support to the Health and Safety Executive (HSE), 
Nuclear Installations inspectorate (NII) of the United Kingdom: 
Appendix A. O’Kula, K.R. Westinghouse Savannah River Co., 
Aiken, SC (United States). Mar 1994. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
Order Number DE94013861. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nuclear Installations Inspectorate (NII) of the United King- 
dom (UK) suggested the use of an accident progression logic 
model method developed by Westinghouse Savannah River Com- 
pany (WSRC) and Science Applications International Corporation 
(SAIC) for K Reactor to predict the magnitude and timing of ra- 
dioactivity releases (the source term) based on an advanced logic 
model methodology. Predicted releases are output from the per- 
sonal computer-based model in a_ level-of-confidence format. 
Additional technical discussions eventually led to a request from 
the Nil to develop a proposal for assembling a similar technology 
to predict source terms for the UK’s advanced gas-cooled reactor 
(AGR) type. To respond to this request, WSRC is submitting a pro- 
posal to provide contractual assistance as specified in the Scope 
of Work. The work will produce, document, and transfer technology 
associated with a Decision-Oriented Source Term Estimator for 
Emergency Preparedness (DOSE-EP) for the NII to apply to AGRs 
in the United Kingdom. This document, Appendix A is a part of this 
proposal. 


24722 (WSRC-TR-92-87) SRS reactor stack plume marking 
tests. Petry, S.F. Westinghouse Savannah River Co., Aiken, SC 
(United States). Mar 1992. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94014228. Source: OSTI; NTIS; INIS; GPO Dep. 
Tests performed in 105-K in 1987 and 1988 demonstrated that 
the stack plume can successfully be made visible (i.e., marked) by 
introducing smoke into the stack breech. The ultimate objective of 
these tests is to provide a means during an emergency evacuation 
so that an evacuee can readily identify the stack plume and evacu- 
ate in the opposite direction, thus minimizing the potential of severe 
radiation exposure. The EPA has also requested DOE to arrange 
for more tests to settle a technical question involving the correct 
calculation of stack downwash. New test canisters were received in 
1988 designed to produce more smoke per unit time; however, 
these canisters have not been evaluated, because normal ventila- 
tion conditions have not been reestablished in K Area. Meanwhile, 
both the authorization and procedure to conduct the tests have ex- 
pired. The tests can be performed during normal reactor operation. 
It is recommended that appropriate authorization and procedure 
approval be obtained to resume testing after K Area restart. 
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24723 (NEI-NO-404) A study of overvoltages in high volt- 
age cables with emphasis on sheath overvoltages. Gustavsen, 
B. Trondheim Univ. (Norway). Norges Tekniske Hoegskole. Sep 
1993. 169p. Order Number DE94777319. Source: OSTI; NTIS. 

This thesis is concerned with the calculation of transient sheath 
overvoltages in power transmission cables. The main part of the 
work deals with the development of a time domain cable model for 
transient calculations, but substantial effort is also directed towards 
the calculation of the electrical parameters needed as input to the 
cable model. The first part of the thesis presents a time domain 
travelling wave model for transmission cables and lines. This 
model takes accurately care of the frequency dependence of the 
cable/line parameters, including the modal transformation matrix. 
The model can easily be interfaced to general time domain 
transient programs. The frequency dependence of the modal trans- 
formation matrix is taken care of by carrying out the time domain 
calculations in the actual phase domain, thereby avoiding the need 
for a transformation between phase quantities and modal quanti- 
ties. The second part of the thesis deals with the calculation of 
frequency domain cable data, which are input to the cable model. 
Commonly used formulae assume the current distribution over the 
conductor surfaces to by cylindrically symmetric, and the cable 
sheaths are treated as tubular conductors. The effect of these as- 
sumptions on the resulting sheath overvoltages is investigated in 
the thesis. Calculated sheath overvoltages are compared to field 
test results when the frequency domain data are calculated using 
the above assumptions. The field test involves a system of 3 single 
core coaxial cables with sheaths constructed as a wire screen with 
counter helix. The cables are buried underground in a trefoil con- 
figuration. Calculations by the Finite Element Method are carried 
out in order to investigate the effect of the displaced currents (prox- 
imity effect) on the calculated sheath overvoltages. The effect of 
the circular current component in the wire sheaths (solenoid effect) 
is also studied. 51 refs., 108 figs., 4 tabs. 


2405 Environmental Aspects 


24724 (INIS-BR-3373) Disturbances proceeding from the 
inductive and resistive couplings with distribution networks. 
Macedo Correia, D. de (Pernambuco Univ., Recife, PE (Brazil)); 
Oliveira Campones, D. de; Daconti, J.R. Centrais Eletricas de 
Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 20p. (in Por- 
tuguese). (CONF-9209468-: 11. National Seminar on Electric 
Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). Order 
Number DE94630573. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities of environmental disturbs due to distribution and 
sub-transmission lines are discussed, mentioning the interferences 
caused by the inductive and resistive couplings in the dangerous 
Situations of short circuit in distribution and operation line. The high 
level of instability and the long time for extinction of faults to the 
land are also presented. (C.G.C.). 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 24765, 24790, 27068 


24725 (CRIE-Y-93004) British spot market for electricity 
and allocative efficiency. Matsukawa, |. (Central Research Insti- 
tute of Electric Power Industry, Tokyo (Japan)). Central Research 
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Inst. of Electric Power Industry, Tokyo (Japan). Sep 1993. 36p. (In 
Japanese). Order Number DE94780545. Source: OSTI; NTIS; 
Available from Central Research Inst. of Electric Power Industry, 1- 
6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

The results of studies on spot markets for electricity have been 
put in order, and discussions have been given on the effects of lib- 
eralization policies in the British power generation market from the 
allocative efficiency viewpoint. The pool price has risen largely in 
1991 over that in 1990 despite the demand has remained flat. A 
simulation performed by Dr. Green and Dr. Newbery has shown 
that the allocative efficiency will drop even if new comers would in- 
crease when compared to a case that two companies are split into 
five. No discussions have been given in Japan yet on liberalization 
of the power generation market and creation of the spot market. 
However, if such small-scale dispersed power supply sources as 
in-house power generation, cogeneration, and photovoltaic power 
generation will increase and trades with electric power companies 
mainly on excess power will become more active, while power 
plant construction will become increasing more difficult in the future 
on the other hand, a necessity may emerge to review the current 
wide-area power distribution system. 31 refs., 6 figs., 9 tabs. 


24726 (INIS-BR-3367) Evaluation of electric power distri- 
bution systems: period 1984/89. Britto Filho, W.A. de 
(ELETROBRAS, Rio de Janeiro, RJ (Brazil)); Pinto, V.G. Centrais 
Eletricas de Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 
33p. (In Portuguese). (CONF-9209468-: 11. National Seminar on 
Electric Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). 
Order Number DE94631060. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The historical evolution of electric power distribution systems in 
Brazil, during 1984 to 1989 is described, showing the consumer 
market with the physical expansion of Distribution Networks and 
the results of quality from the services made by the companies to 
their clients. (C.G.C.). 


24727 (INIS-BR-3368) Simulation of electric power conser- 
vation strategies: model of economic evaluation. Pinhel, A.C.C. 
(ELETROBRAS, Rio de Janeiro, RJ (Brazil)). Centrais Eletricas de 
Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 26p. (In Por- 
tuguese). (CONF-9209468-: 11. National Seminar on Electric 
Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). Order 
Number DE94631061. Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology for the economic evaluation model for energy 
conservation programs to be executed by the National Program of 
Electric Power Conservation is presented. From data as: forecast- 
ing of conserved energy, tariffs, energy costs and budget, the 
model calculates the economic indexes for the programs, allowing 
the evaluation of economic impacts in the electric sector. (C.G.C.). 


24728 (INIS-BR-3370) Performance parameters of electric 
power distribution. Schilling, M.Th. (Pontificia Univ. Catolica do 
Rio de Janeiro, RJ (Brazil)); Lima, J.W.M. Centrais Eletricas de 
Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 20p. (In Por- 
tuguese). (CONF-9209468-: 11. National Seminar on Electric 
Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). Order 
Number DE94631062. Source: OSTI; NTIS (US Sales Only); INIS. 

The aspects referring to the evaluation of distribution system 
reliability are presented: consumers, companies and regulator insti- 
tutes. The different strategies for fixing of probabilistic criterions of 
performance are mentioned, including the economic valorization of 
continuity restriction of electric supply. (C.G.C.). 


24729 (INIS-BR-3371) Costs, tariffs and electric power 
conservation: integrated purpose for the soiution of the distri- 
bution. Medeiros, R. (Departamento Nacional de Aguas e Energia 
Eletrica, Brasilia, DF (Brazil)). Centrais Eletricas de Santa Catarina 
SA, Florianopolis, SC (Brazil). 1992. 25p. (In Portuguese). (CONF- 
9209468-: 11. National Seminar on Electric Power Distribution, 
Blumenau (Brazil), 13-18 Sep 1992). Order Number DE94631063. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The relations between costs and prices theory of energy with 
electricity conservation are discussed, analysing the demand char- 
acteristics by electricity and the importance of their knowledge for 
defining a politics for conservation. The theoretic treatment of the 
question is considered, mentioning the paper of the clients and the 





distributors, and the methodology used for energy conservation. 
(C.G.C.). 


24730 (INIS-BR-3372) The Brazilian electric power market: 
historic and forecasting. Carvalho Afonso, C.A. de (ELETRO- 
BRAS, Rio de Janeiro, RJ (Brazil)); Azevedo, J.B.L. de. Centrais 
Eletricas de Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 
18p. (in Portuguese). (CONF-9209468-: 11. National Seminar on 
Electric Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). 
Order Number DE94631064. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A historical analysis of electric power market evolution in Brazil 
and in their regions during 1950 to 1990, is described, showing the 
forecasting for the next ten years. Some considerations about pop- 
ulation, energy conservation and industrial consumers are also 
presented, including statistical data of the electrical power market. 
(C.G.C.). 


24731 (INIS-BR-3377) Market and own load bulletin - 
November 1993. ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dept. 
de Estudos de Mercado. 1993. 37p. (In Portuguese). Order Num- 
ber DE94631065. Source: OSTI; NTIS (US Sales Only); INIS. 

The electric power consumption in the residential, commercial 
and industrial Brazilian sectors, and in the five Brazilian regions, 
during January-November 93, and December 92-November 93 is 
described. The industrial production indexes, the cost of tariffs and 
fuel consumption, the evolution of own load energy and energy de- 
mand are also shown. (C.G.C.). 


24732 (INIS-BR-3378) Market and own load bulletin - Octo- 
ber 1993. ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dept. de 
Estudos de Mercado. 1993. 39p. (In Portuguese). Order Number 
DE94631066. Source: OSTI; NTIS (US Sales Only); INIS. 

The electric power consumption in the residential, commercial 
and industrial Brazilian sectors, and in the five Brazilian regions, 
during January-October 93, and November 92-October 93 is de- 
scribed. The industrial production indexes, the cost of tariffs and 
fuel consumption, the evolution of own load energy and energy de- 
mand are also shown. (C.G.C.). 
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24733 (ORNL/Sub-85-SL889/1) The market potential for 
SMES in electric utility applications: Final report. Oak Ridge 
National Lab., TN (United States); Little (Arthur D.), Inc., Cam- 
bridge, MA (United States). [1994]. 166p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94013598. Source: OSTI; NTIS; GPO Dep. 
Superconducting magnetic energy storage (SMES) is an emerg- 
ing technology with features that are potentially attractive in electric 
utility applications. This study evaluates the potential for SMES 
technology in the generation, transmission, distribution, and use of 
electric energy; the time frame of the assessment is through the 
year 2030. Comparisons are made with other technology options, 
including both commercially available and advanced systems such 
as various peaking generation technologies, transmission stability 
improvement technologies, and power quality enhancement de- 
vices. The methodology used for this study focused on the needs 
of the market place, the capabilities of S and the characteristics of 
the competing technologies. There is widespread interest within 
utilities for the development of SMES technology, but there is no 
general consensus regarding the most attractive size. Considerable 
uncertainty exists regarding the eventual costs and benefits of 
commercial SMES systems, but general trends have been devel- 
oped based on current industry knowledge. Results of this analysis 
indicate that as storage capacity increases, cost increases at a 
rate faster than benefits. Transmission system applications requir- 
ing dynamic storage appear to have the most attractive economics. 
Customer service applications may be economic in the near term, 
but improved ride-through capability of end-use equipment may 
limit the size of this market over time. Other applications requiring 
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greater storage capacity appear to be only marginally economic at 
best. 


2509 Batteries 
Refer also to citation(s) 24940, 24941, 24944, 25086 


24734 (NEI-DK-1565) Long life lead-acid cells with pasted 
positive plates: Final report. Atlung, S.; Zachau-Christiansen, B. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Fysik-Kemisk 
Inst. Dec 1993. 54p. Contract EM-1443/88-4. Order Number 
DE94777368. Source: OSTI; NTIS. 

EFP-88. 

The project goal was improvement of the performance of the 
positive electrode in Lead-Acid batteries utilizing positive plates 
fabricated by pasting the positive mass in a lead alloy grid. In care- 
fully designed cells the maximum utilization of the PbO, at low 
currents was 70%. This is near the theoretical maximum, consider- 
ing that some PbO. has to remain in the discharged mass to 
maintain the electronic contact to the grid. The considerable lower 
utilization obtained under medium and heavy loads is consequently 
caused by acid transport limitations and - in case of heavy loads - 
by electronic resistance in the mass and the grid. Improvement of 
this requires radical changes in the production methods, which was 
outside the scope and possibilities of the project. Emphasize was 
therefore placed on improving the long term stability of the positive 
electrode under cycling conditions. Using a cell design and a sepa- 
rator system which exerts a sufficient mechanical pressure on the 
positive pasted plate a dramatic improvement has been obtained. 
Whereas thin pasted positive plates in a conventional LS! battery 
only last 50 - 150 deep cycles at medium loads, in this project 
1200 - 1600 cycles has been obtained. For the cells reported on 
here the end of life was not caused by failure of the positive elec- 
trode, but from other reasons, primarily shorts by lead dendrites on 
the negative electrode. Evaluated in terms of total delivered capac- 
ity during useful life the performance is increased form 10 - 15000 
Al/(kg PbO2) to 70000 - 90000. This opens up the possibility of 
using cheap pasted plate batteries for electrical vehicles with a 
projected battery life of 30 - 60000 km. (au) 


24735 (SAND—93-3968) Characterization of latent-heat- 
storage salts for use in rechargeable sodium/sulfur batteries. 
Armijo, J.R. Sandia National Labs., Albuquerque, NM (United 
States). May 1994. 44p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94013815. Source: OSTI; NTIS; GPO Dep. 

The properties of candidate phase-change materials for use in a 
thermal management system for sodium/sulfur batteries were char- 
acterized. The experimental procedures used are presented along 
with a comprehensive description of the results. The principal prop- 
erties were measured with differential scanning calorimetry and 
included heat-of-fusion and melting-point temperature. In addition, 
relevant thermal properties and compatibility with containment 
materials were studied. Recently, one of the salts studied was suc- 
cessfully incorporated into a prototype sodium/sulfur battery. 


24736 (SAND-94-0265C) Toxicity of materials used in the 
manufacture of lithium batteries. Archuleta, M.M. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940568-2: 7. international meeting on 
lithium batteries, Cambridge, MA (United States), 15-20 May 1994). 
Order Number DE94011416. Source: OSTI; NTIS; GPO Dep. 

The growing interest in battery systems has led to major ad- 
vances in high-energy and/or high-power-density lithium batteries. 
Potential applications for lithium batteries include radio 
transceivers, portable electronic instrumentation, emergency locator 
transmitters, night vision devices, human implantable devices, as 
well as uses in the aerospace and defense programs. With this 
new technology comes the use of new solvent and electrolyte sys- 
tems in the research, development, and production of lithium 
batteries. The goal is to enhance lithium battery technology with 
the use of non-hazardous materials. Therefore, the toxicity and 
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health hazards associated with exposure to the solvents and elec- 
trolytes used in current lithium battery research and development is 
evaluated and described. 


2520 Health and Safety 
Refer also to citation(s) 24736 
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Refer also to citation(s) 23933, 23934 


24737 (VTT-BIOENERGIA-2, pp. 15-20) Finnish bioenergy 
development programme. Haerme, P. (Ministry of Trade and In- 
dustry, Helsinki (Finland). Energy Dept.). Technical Research 
Centre of Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab. 1993. Project KTM-445/881/92. (CONF-9311216— 
: 1993 Conference on bioenergy, Espoo (Finland), 17-18 Nov 
1993). In Bioenergy 93 conference. 
DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

Finnish biofuels comprise wood, peat, biomass produced by agri- 
culture, and various forms of bio-based waste. The share of 
biofuels in the Finnish energy consumption is about 18 percent, 
which is the highest figure in industrialized countries. This is ex- 
plained by the high rate of utilization of waste liquor and wood 
waste by the Finnish wood processing industry. Another factor is 
the large-scale utilization of peat. The Finnish biofuels are charac- 
terized by a large variety and scale of production costs. There are 
dozens of different types of waste wood in the wood industry only. 
The cheapest wood-based fuels may cost nothing if used where 
they are produced; the most expensive types may cost FIM 100/ 
MWh delivered to the place where they are used. The production 
and use of biofuels is local by nature, as their energy content is 
usually so low that transportation costs easily become prohibitive. 
At the moment the economically viable transportation distance is 
100 - 150 kilometres (orig.) 


412p. Order Number 


2902 Economics and Sociology 


Refer also to citation(s) 23485, 24062, 24188, 24776, 24849, 
25814, 27064 


24738 (DOE/EIA—0035(94/06)) Monthly energy review, June 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Energy Markets and End Use. Jun 1994. 
175p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94014396. Source: OSTI; NTIS; GPO Dep. 

Energy production during March 1994 totaled 5.9 quadrillion Btu, 
a 3.7-percent increase from the level of production during March 
1993. Coal production increased 15.7 percent, petroleum produc- 
tion fell 4.1 percent, and natural gas production decreased 1.1 
percent. All other forms of energy production combined were up 
0.5 percent from the level of production during March 1993. Energy 
consumption during March 1994 totaled 7.5 quadrillion Btu, 1.3 
percent below the level of consumption during March 1993. Natural 
gas consumption decreased 3.6 percent, petroleum consumption 
fell 1.6 percent, and coal consumption remained the same. Con- 
sumption of all other forms of energy combined increased 3.7 
percent from the level 1 year earlier. Net imports of energy during 
March 1994 totaled 1.5 quadrillion Btu, 6.7 percent above the level 
of net imports 1 year earlier. Net imports of petroleum increased 
3.2 percent, and net imports of natural gas were up 15.7 percent. 
Net exports of coal rose 2.1 percent from the level in March 1993. 


24739 (ETDE-IT—94-42) Sustainable growth theories. Nobile, 
G. ENEA, Rome (italy). Direzione Studi. Jul 1993. 105p. (In Ital- 
ian). Quaderni Studi 24. Order Number DE94775222. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With reference to highly debated sustainable growth strategies to 
counter pressing interrelated global environmental and socio- 
economic problems, this paper reviews economic and resource 
development theories proposed by classical and neoclassical 
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economists. The review evidences the growing debate among pub- 
lic administration decision makers regarding appropriate methods 
to assess the worth of natural resources and ecosystems. Pro- 
posed methods tend to be biased either towards environmental 
protection or economic development. Two major difficulties in the 
effective implementation of sustainable growth strategies are also 
evidenced - the management of such strategies would require 
appropriate revisions to national accounting systems, and the dy- 
namic flow of energy and materials between an economic system 
and the environment would generate a sequence of unstable struc- 
tures evolving in a chaotic and unpredictable way. 


24740 (INIS-BR-3374) Energy balance from Parana State - 
1980-1992. Companhia Paranaense de Energia (COPEL), Curitiba, 
PR (Brazil). 1993. 84p. (in Portuguese). Order Number 
DE94631011. Source: OSTI; NTIS (US Sales Only); INIS. 

The energy flows of primary and secondary energy sources 
since the production to the end consumption in the main sectors of 
Parana State economy during 1980 to 1992, are presented. The 
supply and demand, consumption and production of energy 
sources are shown. Some information about resources and re- 
serves are also cited. (C.G.C.). 


24741 (INIS-BR-3375) SIESE - trimestrial bulletin - Jan/Sep 
1993. ELETROBRAS, Rio de Janeiro, RJ (Brazil). 1993. 37p. (in 
Portuguese). Order Number DE94631012. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The statistical results of Brazilian electric power sector in all 
states, referring to the third trimester of 1993 are shown, including 
the nominal capacity, energy supply, hydraulic generation, thermal 
generation; consumption of fuels as diesel, charcoal, natural gas, 
uranium dioxide and coal, and also the electric power consumption 
in residential, commercial and industrial sectors. The extension of 
transmission lines, market and tariffs are also presented. (C.G.C.). 


24742 (INIS-BR-3376) 10. State energy balance - 1978- 
1991: Minas Gerais State. Companhia Energetica de Minas 
Gerais (CEMIG), Belo Horizonte, MG (Brazil). Dec 1993. 137p. (in 
Portuguese). Order Number DE94631013. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The energetic matrix of Minas Gerais State (Brazil) for the year 
1991 and historic review of 1978 to 1990 are shown in this 10. 
State Energy Balance. The global balance and the state structure 
of energy demand, by energy source and socio-economic sector 
are presented, and the relations between energy system and the 
Minas Gerais economic performance are analysed. The consump- 
tion evolution by sector is also cited. (C.G.C.). 


24743 (INIS-mf-13873) Paraguay: forecasting of energy 
consumption. Secretaria Tecnica de Planificacion, Asuncion 
(Paraguay). Div. de Planificacion Energetica. 1987. 127p. (in Span- 
ish). Proyecto PAR/85/003. Order Number DE94628334. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Describes the energy projections until the year 2005. Presents 
two alternatives to reduce the oil products consumption with na- 
tional original sources such as electricity or biomass. 


24744 (INIS-mf—-13874) National energetic balance. Statisti- 
cal compilation 1985-1991. Secretaria Tecnica de Planificacion, 
Asuncion (Paraguay). Direccion de Politicas Economicas y So- 
ciales. 1992. 67p. (In Spanish). Proyecto PAR/87/004. Order 
Number DE94628335. Source: OSTI; NTIS (US Sales Only); INIS. 

Compiles the statistical information supplied by governmental 
and private institutions which integrate the national energetic sector 
in Paraguay. The first part, refers to the whole effort of energy; 
second, energy transformation centres and the last part presents 


the energy flows, consolidated balances and other economic-power 
indicators. 


24745 (NEI-DK-1521, pp. 11-28) Externalities in economic 
theory and literature. Bergland, O. (Department of Economic and 
Social Sciences, Agricultural University of Norway (Norway)). Risoe 
National Lab., Roskilde (Denmark). Systems Analysis; Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Fysisk Lab. 1. Sep 1993. 
(CONF-9309379-: Seminar on extemal effects in the utilisation of 
renewable energy, Lyngby (Denmark), 16 Sep 1993). In External 





effects in the utilisation of renewable energy. 91p. Order Number 
DE94771121. Source: OSTI; NTIS. 

The author states that in terms of the appropriate public re- 
sponse to externalities, much of the economic and legal literature 
consists of no more than dogmatic statements about preconceived 
political positions with respect to the glorious suitability of laissez- 
faire and free markets or the big benevolent government, 
respectively. The author adds a few points he considers to be of 
most relevance to European political realities. It is not always 
possible to implement the Arrowian or Coasian approach to exter- 
nalities by introducing complete sets of market and full property 
rights. Implementation of Pigouvian taxes run into enormous infor- 
mational problems. In a regulatory context the emerging methods 
of incentive-based regulation looks promising. Such regulation will 
require information on both the demand and supply side of the ex- 
ternality. Thus valuation of nonmarket goods becomes and integral 
part of the regulatory process. In Europe a crucial role is played by 
the process of obtaining siting permits. In a setting with the need 
for a permit in order to establish an energy production facility we 
find that: The petitioner, a private investor, will require expected 
positive profits from the project, and the petitioner must demon- 
strate a favorable social benefit-cost ratio of the project in order to 
persuade the governing institutions to issue the necessary permits. 
Thus, we see an increased interest among firms within the energy 
sector in social cost-benefit analysis for use in their permit applica- 
tion process. This may not be a perfect way to approach 
externality issues in general, but it shows and interesting twist to 
the standard regulatory process which avoids some of the most se- 
vere informational problems. (AB) (89 refs.) 


24746 (NEI-NO-—408) Competitiveness of the Norwegian 
continental shelf: Identification and recommendation to cost- 
and time-reducing measures in the exploration, development, 
and operation phase. Arbeidsutvaiget for Utbyggings- og Driftsfo- 
rum for Petroleumssektoren (Norway). Feb 1994. 56p. (In 
Norwegian). Order Number DE94777306. Source: OSTI; NTIS; 
INIS. 

The report relates to an initiative from the Ministry of Industry 
and Energy in Norway to establish a development and operation 
forum in the petroleum sector. The aim of the forum’s work is to 
identify and to be a contribution to realize measures for the further 
development of improving the competitiveness on the Norwegian 
continental shelf. In this connection, the importance is to focus on 
increased efficiency (included timing), and measures to reduce the 
level of exploration, development, and operation costs, and to 
make the Norwegian suppliers more cost efficient. The Ministry 
emphasizes the fundamental advantage of cooperating the work 
between the oil companies, suppliers, research centres, and au- 
thorities. 4 figs. 


24747 (WHC-SA-2282) Public agency partnership: Han- 
ford’s history artifacts as a communications tool. Gerber, M.S. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO06-87RL10930. (CONF-940225—-116: Waste man- 
agement '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). 
Order Number DE94014127. Source: OSTI; NTIS; INIS; GPO Dep. 
The Hanford Site in eastern Washington state currently is en- 
gaged in the largest waste cleanup in world history. In order to 
make informed decisions about remediation options, the public 
throughout the Pacific Northwest and the nation needs to under- 
stand the wastes that are present, their sources of generation, their 
composition, and their behavior in the environment. The fact that 
Hanford operations’ were conducted in secret for over four 
decades presents a unique public information challenge to those 
who currently are responsible for communicating with the public. 
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Refer also to citation(s) 23483, 23485, 23619, 23620, 23621, 
23623, 23624, 23634, 23792, 23794, 23795, 23849, 23852, 23855, 
23856, 24058, 24739, 24761, 24781, 25759, 25761, 25895, 25896, 
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24748 (ADEME-RA-1992) Activity report for 1992. Agence 
de l'Environnement et de la Maitrise de l’Energie, 75 - Paris 
(France). 1993. 126p. (In French). Order Number DE94629395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

ADEME means agency for defence of environment and for mas- 
tery of energy, these two aims are ADEME'’s mission; to serve its 
mission, this agency has to mobilize managers able to reduce ten- 
sions on natural resources and to limit impacts on environment; the 
concerned areas are transport, building, industry because of their 
weight in energy consumption, in pollutants emission and waste re- 
covery. Here is the report of its activity for the year 1992. 


24749 (ANL/EWM/PROC—80964-Pt.1) Proceedings of pollu- 
tion prevention and waste minimization tools workshops: Part 
1. Argonne National Lab., IL (United States). [1993]. 97p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9305297—Pt.1: Pollution prevention and 
waste minimization tools workshops, Clearwater, FL (United 
States), 17-19 May 1993). Order Number DE94002939. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the first workshop on pollution prevention and 
waste minimization was to bring together representatives of DOE 
contractors to discuss three topics: Information sharing strategies 
and mechanisms; Process waste assessments; and Fleet and 
plant operations and maintenance. The topics were discussed in 
three concurrent group sessions. Participants in each group were 
encourage to work toward achieving two main objectives: Establish 
a “clear vision” of the overall target for their session's program; and 
Determine the steps to be followed to carry out the target program. 


24750 (DOE/EH—-231-021/0593) RCRA post-closure permits. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Environmental Guid- 
ance. May 1993. 2p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014867. Source: OSTI; NTIS; 
GPO Dep. 

The Resource Conservation and Recovery Act (RCRA) requires 
that hazardous waste management facilities operate in accordance 
with permits granted by the US Environmental Protection Agency 
(EPA) or a State authorized to carry out the RCRA Subtitle C pro- 
gram. Several categories of permits (including treatment, storage, 
and disposal permits; research, development, and demonstration 
permits; post-closure permits; emergency permits; permits-by-rule; 
and trial burn and land treatment demonstration permits) are issued 
under the RCRA Subtitle C program. This Information Brief focuses 
on post-closure permitting requirements under 40 CFR 270.1(c). 


24751 (DOE/EH-0375) Toxic chemical release inventory re- 
porting: Questions and answers (Qs&As). USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). RCRA/CERCLA Div. Mar 1994. 40p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94012130. Source: OSTI; NTIS; GPO Dep. 

On September 22, 1992, the Secretary of Energy directed the 
Department to participate in the Environmental Protection Agency's 
(EPA) 33/50 Pollution Prevention Program and to initiate Toxic 
Chemical Release Inventory (TRI) reporting, pursuant to Section 
313 of the Emergency Planning and Community Right-to-Know Act 
(EPCRA), at Department of Energy (DOE) sites. The Office of En- 
vironmental Guidance, RCRA/CERCLA Division (EH-231) issued 
interim guidance on March 4, 1993, entitled "Toxic Chemical Re- 
lease Inventory and 33/50 Pollution Prevention Program” that 
provided instructions on implementing the Secretarial directive. As 
stated in the interim guidance, all DOE sites not currently reporting 
under EPCRA Section 313, which meet the criteria for DOE TRI 
reporting, will initiate reporting of all TRI chemical releases and 
transfers for the 1993 calendar year with the annual report due to 
EPA, States and a courtesy copy to EH-20 by July 1, 1994. All 
other DOE sites which currently report under EPCRA Section 313 
will also follow the criteria for DOE TRI reporting. 


24752 (DOE/EH-0384) Update on EH-23 activities in Calen- 
dar Year 1993. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). [1994]. 26p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014067. Source: OSTI; NTIS; GPO Dep. 
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This report briefly describes the activities undertaken by the US 
DOE's Office of Environmental Guidance (EH-23) of the Office of 
the Deputy Assistant Secretary for Environment (EH-20) in Calen- 
dar Year (CY) 1993 in seven major areas: (1) regulatory review 
and analysis; (2) environmental policy and guidance; (3) environ- 
mental training courses and workshops; (4) workgroups and 
committees; (5) environmental regulatory management support; (6) 
special projects and other activities; and (7) special presentations. 
A list of selected environmental guidance memoranda and docu- 
ments distributed by EH-23 in CY 1993 is also included. 


24753 (DOE/EIS—0203-D-Vol.1) Department of Energy 
Programmatic Spent Nuclear Fuel Management and Idaho Na- 
tional Engineering Laboratory Environmental Restoration and 
Waste Management Programs Draft Environmental Impact 
Statement: Volume 1. USDOE Idaho Operations Office, Idaho 
Falls, ID (United States). Jun 1994. 520p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014148. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This document analyzes at a pregrammatic level the potential 
environmental consequences over the next 40 years of alternatives 
related to the transportation, receipt, processing, and storage of 
spent nuclear fuel under the responsibility of the US Department of 
Energy. It also analyzes the site-specific consequences of the 
Idaho National Engineering Laboratory sitewide actions anticipated 
over the next 10 years for waste and spent nuclear fuel manage- 
ment and environmental restoration. For pregrammatic spent 
nuclear fuel management, this document analyzes alternatives of 
no action, decentralization, regionalization, centralization and the 
use of the plans that existed in 1992/1993 for the management of 
these materials. For the Idaho National Engineering Laboratory, 
this document analyzes alternatives of no action, ten-year plan, 
minimum and maximum treatment, storage, and disposal of US 
Department of Energy wastes. 


24754 (DOE/EM-0169P) International Technology Ex- 
change Division: 1993 Annual report. USDOE Assistant 
Secretary for Environmental Management, Washington, DC (United 
States). 1993. 79p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014038. Source: OSTI; NTIS; 
INiS; GPO Dep. 

The Office of Technology Development (OTD) was established to 
ensure that reliable and acceptable technologies are available for 
implementation at DOE sites and that a technically trained work 
force is available to complete the EM mission by 2019. OTD estab- 
lished the International Technology Exchange Staff (ITES) to 
identify, evaluate, and acquire international technologies which can 
accelerate US DOE cleanup operations. ITES's goal is to pursue 
international collaboration among government organizations, edu- 
cational institutions, and private industry to identify world-wide 
needs and available technologies that will meet US environmental 
needs in general, and EM cleanup needs in particular; and estab- 
lish mechanisms by which US government ER/WM technologies 
will be transferred to the US private sector for commercialization 
and export to international markets. ITES has developed the follow- 
ing strategic objectives to implement its international goals: 
develop and implement EM's policy for international programs in 
accordance with DOE and US Government policies and regula- 
tions; establish efficient and predictable international technology 
transfer mechanisms; assist the US private sector in the commer- 
cialization and deployment of federally funded EM technologies 
and related knowledge in international markets; leverage US and 
non-US resources to accelerate international development and reg- 
ulatory acceptance of EM technologies; contribute to the 
improvement of EM’s training of US students, scientists, and man- 
agers on international environmental issues. A summary and 
descriptions of program activities and accomplishments are given 
for 17 programs which comprise the four main areas of the ITES 
program: Activities with the Former Soviet Union, International 
Technology Transfer, International Cooperation, and Information 
Systems and Publications. Selected papers are indexed separately 
for inclusion in the Energy Science and Technology Database. 


24755 (INIS-mf-14256, pp. 59-68) Emission reduction of 
greenhouse trace gases in the Federal Republic of Germany 
and in Baden-Wuerttemberg. Fahl, U. (Stuttgart Univ. (Germany). 
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Inst. fuer Energiewirtschaft und Rationelle Energieanwendung 
(IER)); Voss, A. Stuttgart Univ. (Germany). Arbeitsgruppe Luftrein- 
haltung (ALS). 1991. 104p. (in German). In Working Group ‘Air 
pollution abatement’ of the University of Stuttgart - ALS. Annual re- 
port 1990. Order Number DE94778794. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The importance of individual energy sectors for greenhouse gas 
emission - above all COp2 - is explained. Different ways for CO» re- 
ductions are presented and evaluated with regard to costs. 
Particularly the variants "price policy”, "abandonment of nuclear en- 
ergy” and "efficient measures” are analysed. In case of the third 
variant even cost reductions can be attained by simultaneously re- 
ducing COz emissions by up to 30% till the year 2005. (KW) 


24756 (WHC-SA-1782) An early warning system for envi- 
ronmental compliance. Quayle, T.A. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-930205—-83: Waste management '93, Tucson, 
AZ (United States), 28 Feb - 4 mar 1993). Order Number 
DE94014269. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a process called an early warning system. 
This system is used for developing a method to monitor regulatory 
developments as they progress through the federal or state admin- 
istrative process. The components of this early warning system, 
methods used to identify, analyze, communicate, and act on regu- 
lations, are addressed. The communication system includes a 
regulatory development tracking system and the methods used to 
relay information to applicable personnel. This paper also dis- 
cusses the use of an environmental compliance manual and shows 
the relationship of the analysis of changing regulatory requirements 
to the revision process of the manual as well as methods of main- 
taining the manual as a “living document”. 


2904 Energy Resources 
Refer also to citation(s) 24775 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 23935, 23936, 23937, 23999, 24000, 
24001, 24002, 24003, 24004, 24749, 24784, 24800, 24801, 24942, 
25088, 25264, 25425, 25448, 25457, 25458, 27179 


24757 (ARH-174-RD) MFC study - krypton and xenon re- 
covery. Shaw, H.P. Pacific Northwest Lab., Richland, WA (United 
States). 8 Nov 1967. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94015235. Source: OSTI; NTIS; GPO Dep. 

As commercial fuels reprocessing develops, large quantities of 
radioactive and stable fission rare gases will become available. 
These gases pose both a problem and an opportunity. When effi- 
cient methods of control and recovery are developed, the cost of 
these materials will be greatly reduced. With increased availability 
and reduced costs, commercial and government applications would 
be accelerated. Thus the fission gases which present potential en- 
vironmental problems, would become useful by-products. 


24758 (DOE/CH/10093-—183) Guide to research facilities. 
National Renewable Energy Lab., Golden, CO (United States). Jun 
1993. 112p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93000025. Source: OSTI; NTIS; GPO Dep. 

This Guide provides information on facilities at US Department of 
Energy (DOE) and other government laboratories that focus on 
research and development of energy efficiency and renewable en- 
ergy technologies. These laboratories have opened these facilities 
to outside users within the scientific community to encourage coop- 
eration between the laboratories and the private sector. The Guide 
features two types of facilities: designated user facilities and other 
research facilities. Designated user facilities are one-of-a-kind DOE 
facilities that are staffed by personnel with unparalleled expertise 
and that contain sophisticated equipment. Other research facilities 





are facilities at DOE and other government laboratories that pro- 
vide sophisticated equipment, testing areas, or processes that may 
not be available at private facilities. Each facility listing includes the 
name and phone number of someone you can call for more infor- 
mation. 


24759 (DOE/DP/48058-5-Vol.1) Research and development 
of methods and tools for achieving and maintaining consen- 
sus processes in the face of change within and among 
government oversight agencies: Progress report, October 1, 
1992-—March 31, 1994, Volume I. Virginia Polytechnic Inst. and 
State Univ., Blacksburg, VA (United States). Jun 1994. 169p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88DP48058. Order Number DE94015312. Source: 
OSTI; NTIS; GPO Dep. 

This progress report summarizes our research activities under 
our consensus grant. In year five, we devoted much of our activi- 
ties to completing fundamental research projects delayed because 
of the considerably stepped-up effort in consensus processes ef- 
forts during development of DOE’s Five Year Waste Plan (FYWP). 
Following our work on various procedures for bringing together 
groups such as the State and Tribal Government Working Group 
and the Stakeholders’ Forum (both of which provide input to the 
Five Year Waste Plan), we compiled a literature overview of small- 
group consensus gaining and a handbook for consensus decision 
making. We also tested the effectiveness Of group decision support 
software, and designed a structured observation process and its re- 
lated hard- and software. We completed studies on experts and the 
role of personality characteristics in consensus group influence. Re- 
sults of these studies are included in this final report. In consensus 
processes research, we were unable to continue studying consen- 
Sus groups in action. However, we did study ways to improve ways 
to improve DOE's technological information exchange effective- 
ness. We also studied how a new administration identifies what its 
Strategic mission is and how it gets support from existing EM man- 
agers. We identified selection criteria for locating the EM exhibit, 
and tested our audience selection model. We also further cali- 
brated our consensus measure. Additional conference papers and 
papers for journal submission were completed during year five. 


24760 (DOE/DP/48058-5-Vol.2) Research and development 
of methods and tools for achieving and maintaining consen- 
sus processes in the face of change within and among 
government oversight agencies: Papers, presentations, and 
conferences for period October 1, 1992—March 31, 1994, Vol- 
ume Il. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Jun 1994. 444p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-88DP48058. Order 
Number DE94015313. Source: OSTI; NTIS; GPO Dep. 

In this paper, we describe a new research effort on consensus 
tied to the Environmental Restoration Program (ERP) within the 
U.S. Department of Energy's Office of Defense Waste and Trans- 
portation Management (DWTM). We define consensus and explain 
why consensus decisions are not merely desirable but necessary 
in furthering ERP activities. As examples of our planned applied re- 
search, we first discuss Nominal Group Technique as a 
representative consensus-generating tool, and we conclude by de- 
scribing the consensus-related mission of the Waste Management 
Review Group, established at-Virginia Tech to conduct indepen- 
dent, third-party review of DWTM/ERP plans and activities. 


24761 (ORNL-6812) Fossil Energy Program annual 
progress report for April 1993 through March 1994. Judkins, 
R.R. Oak Ridge National Lab., TN (United States). Jun 1994. 
238p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94014851. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers progress made during the period April 1, 
1993, through March 31, 1994, for research and development pro- 
jects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, the DOE Morgantown Energy 
Technology Center, the DOE Pittsburgh Energy Technology Center, 
the DOE Fossil Energy Clean Coal Technology Program, the DOE 
Bartlesville Project Office, the DOE Fossil Energy Office of 


29 ENERGY PLANNING AND POLICY 
2906 Nuclear Energy 


Petroleum Reserves, and the US Agency for International Develop- 
ment. The five areas of research covered in this report are: 
Materials research and development; Environmental analysis and 
support; Bioprocessing; Coal combustion; and Fossil fuels supplies 
modeling and research. Selected papers have been processed 
separately for inclusion on the data base. 


24762 (SAND—94-1535) A model for laboratory tech trans- 
fer investment. Otey, G.R.; Carson, C.C.; Bomber, T.M.; Rogers, 
J.D. Sandia National Labs., Albuquerque, NM (United States). Jun 
1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94014942. Source: OSTI; NTIS; GPO Dep. 

A simple model has been developed to address a pragmatic 
question: What fraction of its research and development budget 
should a national laboratory devote to enhancing technology in the 
private sector? In dealing with lab-wide budgets in an aggregate 
sense, the model uses three parameters - fraction of lab R&D 
transferable to industry, transfer efficiency and payback to labora- 
tory missions to partition fixed R&D resources between 
technology transfer and core missions. It is a steady-state model in 
that the transfer process is assumed to work in equilibrium with 
technology generation. The results presented should be of use to 
those engaged in managing and overseeing federal laboratory 
technology transfer activities. 


24763 (UCRL-LR—110253-94) 1994 Site Development Plan: 
A plan with vision. Lawrence Livermore National Lab., CA (United 
States). [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94015134. Source: OSTI; NTIS; GPO Dep. 

The 1994 Lawrence Livermore National Laboratory Site Develop- 
ment Plan has been developed during a period of great change 
and uncertainty. Our goal is to make possible the best use of the 
Laboratory's resources to meet shifting national priorities in the 
post-Cold War world. Site Planning is an important component of 
the overall Laboratory strategic planning process. This plan fo- 
cuses on opportunities for the Laboratory as well as on key site 
development issues including facility construction, redevelopment 
and reuse, site accessibility, and security. A major challenge is to 
achieve sufficient stability in the site planning and execution so that 
the processes of construction can occur efficiently while at the 
same time providing sufficient flexibility in site facilities so that a 
range of changing national needs can be accommodated. We are 
closely coupled to the DOE strategic planning process to meet this 
challenge. 


2906 Nuclear Energy 


Refer also to citation(s) 24184, 24754, 24783, 24959, 26104 


24764 (ECN-93-015) ECN nuclear energy. A bird’s eye 
view. Smit, J. (ed.). Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Sep 1993. 98p. Order Number 
DE94778754. Source: OSTI; NTIS. 

The program subsidy is used for four main programmes: safety 
of nuclear reactors; fuel cycle; advanced reactors; ITER related fu- 
sion research. (orig.) 


24765 (INIS-mf—13938) Priorities and management struc- 
tures of the Bulgarian energetics. Shervashidze, N.; Sotirov, |. 
Komitet po Energetika, Sofia (Bulgaria). 1993. 12p. (In Bulgarian). 
(CONF-9306350-—: Energy forum '93: conference on energy prob- 
lems of Bulgaria, Varna (Bulgaria), 22-24 Jun 1993). Order Number 
DE94632876. Source: OSTI; NTIS (US Sales Only); INIS. 

The report provides an overview of the Bulgarian energy policy 
for the period 1970-1993 and future trends til] 2010. The primary 
energy supply, energy consumption and its efficiency, coal produc- 
tion, electricity supply, hot water supply, gas supply, ecological 
problems, technological aspects and investments are discussed. 
The impact of the economic, financial and social problems typical 
of the transition period to free market economy are also under- 
lined. 2 figs. (1.M.). 


24766 (INIS-mf-13940) Energy forum °93: Energy Conser- 
vation Policy in Japan. Nakagawa, T. Japan _ International 
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Cooperation Agency, Tokyo (Japan). 1993. 11p. (In Bulgarian). 
(CONF-9306353-: Energy forum '93: conference on energy prob- 
lems of Bulgaria, Varna (Bulgaria), 22-24 Jun 1993). Order Number 
DE94630990. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of Japanese energy conservation activities have 
reached the top level in the world, because both the Japanese 
Government and private sector make strong efforts to promote 
them. The energy conservation policies in Japan is characterized 
by: (1) rational use of energy in residential, public and commercial 
sectors; (2) large scale technology development; (3) international 
cooperation; (4) publicity. The Japanese Conservation Law re- 
quires measures for industry sector, residential buildings, machines 
and equipment as weil as incentive measures. Some incentives 
such as tax reduction and low interest rates are prepared by the 
Law when factories try to promote energy conservation. Interna- 
tional cooperation aimed at global environmental issues such as 
warming and acid rains, is also promoted. (author). 


24767 (NEI-DK—1545) Availability statistics for thermal 
power plants 1992. Norde|. Dec 1993. 36p. (In Swedish, Finnish, 
English). Order Number DE94630991. Source: OSTI; NTIS; INIS. 

Denmark, Finland and Sweden have adopted almost the same 
methods of recording and calculation of availability data. For a 
number of years comparable availability and outage data for ther- 
mal power have been summarized and published in one report. 
The purpose of the report is to produce basic information on exist- 
ing kinds of thermal power in the countries concerned. With this 
information as a basis additional and more detailed information can 
be exchanged in direct contacts between bodies in the above men- 
tioned countries according to forms established for that purpose. 
The report includes fossil steam power, nuclear power and gas tur- 
bines. The information is presented in separate diagrams for each 
country, but for plants burning fossil fuel also in a joint NORDEL 
statistics with data grouped according to type of fuel used. The 
grouping of units into classes of capacity has been made in accor- 
dance with the classification adopted by UNIPEDE/WEC. Values 
based on energy have been adopted as basic availability data. The 
same applies to the preference made in the definitions outlined by 
UNIPEDE and UNIPEDE/WEC. Some data based on time have 
been included to make possible comparisons with certain interna- 
tional values and for further illustration of the performance. For 
values given in the report, the definitions in the NORDEL docu- 
ment "Concepts of Availability for Thermal Power’, September 
1977, have been applied. (au). 


24768 (PNL-SA-23671) Decision-aids for enhancing inter- 
governmental interactions: The Pre-notification Analysis 
Support System (PASS). Lester, M. (Battelle Human Affairs Re- 
search Center, Seattle, WA (United States)); Liebow, E.; Holm, J. 
Pacific Northwest Lab., Richland, WA (United States). May 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940553-69: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94014559. 
Source: OSTI; NTIS; INIS; GPO Dep 

The Department of Energy (DOE) plans to honor its commitment 
to government-to-government interactions by providing advance 
notice of DOE spent fuel and high-level waste shipments to indian 
tribes whose jurisdictions are crossed by or adjacent to transporta- 
tion routes. The tribes are important contributors to a regional 
response network, and providing tribes with advance notice of 
DOE shipping plans marks the start — not the end — of direct, 
government-to-government interactions with DOE. The Tribal 
Prenotification Analysis Support System (PASS) is being developed 
for the Office of Special Programs within the Department's Office of 
Environmental Restoration and Waste Management. PASS will help 
DOE-Headquarters to coordinate field office activities and provide 
technical and institutional support to the DOE field offices. PASS is 
designed to be used by anyone with minimum computer literacy 
and having contemporary computer hardware and software. It uses 
on-screen maps to choose and display a shipment route, and to 
display the tribal jurisdictions. With forms that are easy to under- 
Stand, it provides information about each jurisdiction and points of 
contact. PASS records all contacts, commitments made, and ac- 
tions taken. 
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24769 (SKI-TR-93-36) The DIALOGUE project: The right 
decision? A sociological evaluation of the project. Sundavist, 
G. (Centrum foer Vetenskapsstudier, Goeteborg (Sweden)). 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Nov 
1993. 34p. (In Swedish). Order Number DE94628325. Source: 
OSTI; NTIS; INIS. 

The DIALOGUE project has been conducted by the Swedish Nu- 
clear Power Inspectorate (SKI) since 1990. The aim of the project 
was to stimulate a dialogue between different interest groups within 
Sweden. The purpose of this dialogue was to establish a licensing 
process, prior to a future licensing of a repository for spent nuclear 
waste, in which several of the parties involved are reasonably con- 
fident. The DIALOGUE project was carried out with the 
participation of other government agencies, municipalities and envi- 
ronmental groups and was headed by the former chairman of the 
National Licensing Board for Environmental Protection. 


24770 (UCRL-JC—114786) On the benefits of an integrated 
nuclear complex for Nevada. Blink, J.A. (Lawrence Livermore 
National Laboratory, Las Vegas, NV (United States)); Halsey, W.G. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940553-73: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94014753. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An integrated nuclear complex is proposed for location at the 
Nevada Test Site. In addition to solving the nuclear waste disposal 
problem, this complex would tremendously enhance the southern 
Nevada economy, and it would provide low cost electricity to each 
resident and business in the affected counties. Nuclear industry 
and the national economy would benefit because the complex 
would demonstrate the new generation of safer nuclear power 
plants and revitalize the industry. Many spin-offs of the complex 
would be possible, including research into nuclear fusion and a 
world class medical facility for southern Nevada. For such a com- 
plex to become a reality, the cycle of distrust between the federal 
government and the State of Nevada must be broken. The paper 
concludes with a discussion of implementation through a public pro- 
cess led by state officials and culminating in a voter referendum. 


24771 (WHC-SP-0708-Rev.1) Westinghouse Hanford Com- 
pany Conduct of Operations Manual: GOCO cross-cultivation 
committee: Revision 1, Operational excellence task force. 
Westinghouse Hanford Co., Richland, WA (United States). Nov 
1991. 190p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94011456. Source: OSTI; NTIS; GPO Dep. 

Conduct of Operations is a set of standards which establishes 
an overall philosophy for achieving excellence in the operation of 
DOE facilities. These standards have application in many facets of 
our business and shall be considered by each organization that 
conducts or supports Operations in their efforts to improve overall 
organizational performance. The formality and accuracy resulting 
from the implementation of the elements of this manual will en- 
hance safe operations and result in a higher quality product. The 
elements of the Conduct of Operations Requirements for DOE Fa- 
cilities (DOE 5480.19) are tools to do our work. In like manner the 
tools and methods given in the Maintenance Management Program 
(DOE 4330.3A) are complementary and are to be used to the 
fullest. These DOE documents taken together and integrated into 
site implementation provide the framework for well operated facili- 
ties committed to excellence and not just compliance. The goal of 
this manual is to promote greater ownership and accountability by 
each individual worker and supervisor. Evidence of our success will 
include accountability by workers on the floor and in technical in- 
quisitiveness at all levels. Striving for excellence involves all of us 
and we should not wait for someone else to find our problems. 


2907 Transport and Storage 
Refer also to citation(s) 23560 
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24772 (BNL-52421) Recycling technologies and market 
opportunities: Proceedings. Goland, A.N.; Petrakis, L. (eds.). 
Brookhaven National Lab., Upton, NY (United States). 20 Sep 
1993. 87p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9309377-: Re- 
cycling technologies and market opportunities, Upton, NY (United 
States), 20 Sep 1993). Order Number DE94012404. Source: OSTI; 
NTIS; GPO Dep. 

These proceedings are the result of our collective effort to meet 
that challenge. They reflect the dedication and commitment of 
many people in government, academia, the private sector and na- 
tional laboratories to finding practical solutions to one of the most 
pressing problems of our time — how to deal effectively with the 
growing waste s that is the product of our affluent industrial soci- 
ety. The Conference was successful in providing a clear picture of 
the scope of the problem and of the great potential that recycling 
holds for enhancing economic development while at the same time, 
having a significant positive impact on the waste management 
problem. That success was due in large measure to the enthusias- 
tic response of our panelists to our invitation to participate and 
share their expertise with us. 


24773 (NREL/TP—472-6423) SAVEnergy Action Plans. 
Mayo, K. (National Renewable Energy Lab., Golden, CO (United 
States)); Westby, R.; deMonsabert, S.; Ginsberg, M. National Re- 
newable Energy Lab., Golden, CO (United States); George Mason 
Univ., Fairfax, VA (United States); USDOE, Washington, DC 
(United States). Apr 1994. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-940893-—1: Summer conference on energy efficiency in 
buildings, Monterey, CA (United States), 29 Aug - 3 sep 1994). Or- 
der Number DES94006908. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy’s Federal Energy Management Pro- 
gram (FEMP) is charged with carrying out key sections of EPACT 
and Executive Order 12903, to make the Federal government op- 
erate more efficiently. A congressionally mandated energy and 
water conservation audit program is one component of this growing 
DOE program. This paper traces the SAVEnergy Action Plan pro- 
gram throughout its development from (1) identifying projects and 
Agency champions, (2) establishing a protocol and fitting auditors 
into the program, (3) developing a data base to track the audits 
and measure their success, and (4) evaluating the process, learn- 
ing from mistakes, and charting and transferring successes. A 
major tenet of the SAVEnergy program is to proactively prescreen 
all audit activities to ensure that — where audits are done and Ac- 
tion Plans completed — projects will be done. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 23491, 24738 


24774 (DOE/EIA—0293(94)) Directory of Energy Information 
Administration Models 1994. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Statistical 
Standards. Jul 1994. 91p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014881. Source: OSTI; NTIS; 
INIS; GPO; GPO Dep. 

This directory revises and updates the 1993 directory and in- 
cludes 15 models of the National Energy Modeling System 
(NEMS). Three other new models in use by the Energy Information 
Administration (EIA) have also been included: the Motor Gasoline 
Market Model (MGMM), Distillate Market Model (DMM), and the 
Propane Market Model (PPMM). This directory contains descrip- 
tions about each model, including title, acronym, purpose, followed 
by more detailed information on characteristics, uses and require- 
ments. Sources for additional information are identified. Included in 
this directory are 37 EIA models active as of February 1, 1994. 


24775 (DOE/EIA-0484(94)) International energy outlook 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Integrated Analysis and Forecasting. Jul 
1994. 79p. Sponsored by USDOE, Washington, DC (United 


29 ENERGY PLANNING AND POLICY 
2930 Policy, Legislation, and Regulation 


States). Order Number DE94014852. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The International Energy Outlook 1994 (IEO94) presents an as- 
sessment by the Energy Information Administration (EIA) of the 
outlook for international energy markets between 1990 and 2010. 
The report is provided as a statistical service to assist energy man- 
agers and analysts, both in government and in the private sector. 
These forecasts are used by international agencies, Federal and 
State governments, trade associations, and other planners and 
decisionmakers. They are published pursuant to the Depart. of En- 
ergy Organization Act of 1977 (Public Law 95-91), Section 205(c). 
The IEO94 projections are based on US and foreign government 
policies in effect on October 1, 1993-which means that provisions 
of the Climate Change Action Plan unveiled by the Administration 
in mid-October are not reflected by the US projections. 


24776 (INIS-mf-13875(V.1,2)) National energy plan. V. 1 
and 2. Administracion Nacional de Electricidad (ANDE) - Petroleos 
Paraguayos (PETROPAR) - Sub-Secretaria de Minas y Energia 
(SSME-MOPC) - Servicio Forestal Nacional (SFN-MAG) Collabora- 
tion. Secretaria Tecnica de Planificacion, Asuncion (Paraguay). 
Direccion de Politicas Economicas y Sociales. 1992. 126p. (in 
Spanish). Proyecto PAR/87/004. Order Number DE94628336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first volume, presents a general outlook of the energy situa- 
tion of the country where the demand and supply, prices of energy 
are analyzed. The second volume, describes alternatives of short, 
medium and long terms, making emphasis in structural strengthen- 
ing of energy sector. 


24777 (ORNL/CON-378) Making a difference: Ten case 
studies of DSM/IRP interactive efforts and related advocacy 
group activities. English, M. (Tennessee Univ., Knoxville, TN 
(United States). Energy, Environment and Resources Center); 
Schexnayder, S.; Altman, J.; Schweitzer, M. Oak Ridge National 
Lab., TN (United States). Mar 1994. 232p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94013839. Source: OSTI; NTIS; GPO Dep. 

This report discusses the activities of organizations that seek to 
promote integrated resource planning and aggressive, cost- 
effective demand-side management by utilities. The activities of 
such groups — here called energy efficiency advocacy groups 
(EEAGs) — are examined in ten detailed am studies. Nine of the 
cases involve some form of interactive effort between investor- 
owned electric utilities and non-utility to develop policies, plans, or 
programs cooperatively. Many but not ail of the interactive efforts 
examined are formal collaboratives. In addition, all ten cases 
include discussion of other EEAG activities, such as coalition- 
building, research, participation in statewide energy planning, and 
intervention in regulatory proceedings. 
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Refer also to citation(s) 23430, 23492, 23560, 23880, 23882, 
24745, 24752, 24759, 24760, 24871, 24872 


24778 (NEI-NO-407) Ministerial workshop on energy: 
Workshop proceedings. Utenriksdepartementet, Oslo (Norway). 
Mar 1993. 119p. (CONF-9207239-: Ministerial Workshop on En- 
ergy, Solstrand (Norway), 2-3 Jul 1992). Order Number 
DE94777308. Source: OSTI; NTIS. 

The publication presents the proceedings from the Ministerial 
Workshop on Energy held at Solstrand (Norway). The common 
workshop objective was to give political impulse to a new Global 
Energy Policy Interrelationship that addresses the important links 
between energy, environment and economic development. The 
Ministerial Workshop offered the opportunity for twenty-two impor- 
tant energy producing and consuming countries along with 
representatives of the United Nations, European Commission, IEA 
and OPEC to meet for informal discussions that underscored the 
importance of energy cooperation also in broader foreign policy, 
economic and environmental perspective. For Norway, an industri- 
alized, petroleum exporting country, it is an important foreign policy 
objective to contribute to an ongoing global dialogue on energy. 


ERA Vol. 19, No. 9 225 





29 ENERGY PLANNING AND POLICY 
2930 Policy, Legislation, and Regulation 


The available-made statements by participants, along with other in- 
terventions and the many informal bilateral contacts during the 
Ministerial Workshop, indicate a broad agenda for further 
confidence-building contacts and cooperation. Industry itself, inter- 
national organizations and financial institutions have their role to 
play in addition to Governments within the new Global Energy Pol- 
icy Interrelationship called for by Norway, Italy and Egypt. 


24779 (NUREG—0304-Vol.19-No.1) Regulatory and technical 
reports (abstract index journal): Compilation first quarter, Jan- 
uary 1994-March 1994. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Freedom of Information 
and Publications Services. Jun 1994. 40p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO 

This compilation consists of bibliographic data and abstracts for 
the formal regulatory and technical reports issued by the US Nu- 
clear Regulatory Commission (NRC) Staff and its contractors. It is 
NRC's intention to publish this compilation quarterly and to cumu- 
late it annually. 


24780 (NUREG-—0750-Vol.39-No.5) Nuclear Regulatory Com- 
mission issuances. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. May 1994. 40p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


24781 (ORNL/M-3271) Environmental Regulatory Update 


Table, January-February 1994. Houlberg, L.M.; Hawkins, G.T.; 
Salk, M.S.; Danford, G.S.; Lewis, E.B. Oak Ridge National Lab., 
TN (United States). Mar 1994. 106p. Sponsored by USDOE, 


Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94008243. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations ad contractor 
staff with environmental management responsibilities. The table is 
updated bi-monthly with information from the Federal Register and 
other sources, including direct contact with regulatory agencies. 
Each table entry provides a chronological record of the rulemaking 
process for that initiative with an abstract and a projection of fur- 
ther action. 


24782 (SFT-R-93-01) Effects of ambient air pollution on 
health and the environment - air quality guidelines. Aunan, K. 
(ed.). Statens Forurensningstilsyn, Oslo (Norway). Jun 1993. 214p. 
Order Number DE94783320. Source: OSTI; NTIS. 

Human and environmental dose and effect relations are de- 
scribed for the following pollutants: Nitrogen oxides (NO2/NO), 
ozon (O3), sulfur dioxide (SO2), suspended particulate matter, acid 
aerosols, carbon monoxide (CO), fluorides, Lead (Pb) and poly- 
cyclic aromatic hydrocarbons (PAH). Revised air quality guidelines 
are presented for NO2, O3, SO2, suspended particulate matter, CO 
and fluorides, based on the demonstrated health effects in hu- 
mans. Revised guidelines are also presented for NOz, O3, SO, 
and fluorides, based on studies of the adverse effects on vegeta- 
tion. A guideline is also proposed for fluorine, based on observed 
effects in animals. 349 refs., 7 figs, 65 tabs. 


24783 (WHC-SA-1990) Steamlined nuclear regulation. 
Romine, D.T. Westinghouse Hanford Co., Richland, WA (United 
States). Jun 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-930913— 
49: Global '93: future nuclear systems - emerging fuel cycles and 
waste disposal options, Seattle, WA (United States), 12-17 Sep 
1993). Order Number DE94013226. Source: OSTI; NTIS; GPO 
Dep. 

Whatever form is taken by the power reactor of the future, it will 
be subject to government regulation. That is a certainty. It seems 
equally clear that if nuclear power is to approach its maximum po- 
tential cost effectiveness while fully protecting public health and 
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safety and the environment, the applicable nuclear regulatory pro- 
cess must be both effective and efficient. This paper outlines the 
major constraints and requirements involved in the development of 
an effective, streamlined nuclear regulatory process. It then sug- 
gests a general approach to the development of more efficient 
regulatory processes based upon the experience gained in the 
adaptation of classic system engineering techniques to the 
definition and implemention of such a process for a high-level ra- 
dioactive waste geologic repository. 


2940 Fossil Fuels 


Refer also to citation(s) 23431, 23433, 23472, 23491, 23492, 
24775, 25425, 25777, 25862, 25948 


24784 (DOE/FE-O0309P) Clean Coal Technology Program: 
Completing the mission: Comprehensive report to Congress. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Office of Clean Coal Technology. May 1994. 57p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014065. Source: OSTI; NTIS; GPO Dep. 

With its roots in the acid rain debate of the 1980's, the Clean 
Coal Technology Demonstration Program initially emphasized acid 
rain abatement technologies in its early phases. With the subse- 
quent passage of the Clean Air Act Amendments and growing 
concern with global climate change, the emphasis of the Program 
shifted in the later rounds to highly efficient technologies. This re- 
port is divided into six chapters. Chapter 1 introduces the report. 
Chapter 2 provides a background of the CCT Program including 
the legislative history, the projects currently in the program, and 
the lessons that have been learned from the five rounds to date. 
Chapter 3 discusses the commercial potential of the technologies 
represented in the program and is based on a continuing series of 
interviews that have been conducted by the Department of Energy 
to solicit the views of senior management in those companies and 
organizations that will be making or affecting commercial decisions 
on the use of these technologies. Chapter 4 provides an account- 
ing of the funds that have been appropriated for the CCT Program. 
Chapter 5 presents the options available for the Government to fur- 
ther assist in the commercial implementation of these technologies. 
Chapter 6 presents a discussion of these options with recommen- 
dations. 


24785 (INIS-mf-13902) Energy 93, energy in Israel: Data, 
activities, policies and programs. Shilo, D.; Bar Mashiah, D.; 
Er-El, J. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
1993. 6383p. Order Number DE94628345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the first time this report includes a chapter entitles ‘energy 
and peace’. Following is an overview of israel’s energy economy 
and some principal initiatives in its various sectors during 1992/93 
period. 46 figs, 13 tabs. 


24786 (NEI-DK-1521, pp. 43-58) Secondary benefits of re- 
duced fossil fuel combustion. Alfsen, K.H. (Central Bureau of 
Statistics, Oslo (Norway)). Risoe National Lab., Roskilde (Den- 
mark). Systems Analysis; Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Fysisk Lab. 1. Sep 1993. (CONF-9309379-: Seminar 
on external effects in the utilisation of renewable energy, Lyngby 
(Denmark), 16 Sep 1993). In External effects in the utilisation of re- 
newable energy. 91p. Order Number DE94771121. Source: OSTI; 
NTIS. 

In applied economic models the effects of environmental taxes 
usually appear as reduced growth in macroeconomic indicators 
such as Gross Domestic Product (GDP) and private consumption. 
When environmental measures such as a taxation of carbon diox- 
ide emission are contemplated as a response to the threat of 
climatic change, it is due to a belief that the benefits of such a 
measure more than compensate the cost. The benefits associated 
with reduced emission of greenhouse gases are difficult to quantify. 
It might be easier to put some tentative figures on so called sec- 
ondary benefits of greenhouse gas control. These benefits accrue 
due to the fact that carbon dioxide control will also reduce emis- 
sions of other pollutants associated with combustion of fossil fuels, 
such as sulphur dioxide (SOz), nitrogen oxides (NO,), carbon 





monoxide (CO) and particulates. The secondary benefits are usu- 
ally left out in assessments of carbon control costs. Some results 
from Norwegian studies of taxes aimed at reducing the emissions 
of the greenhouse gas CO> are presented. particular emphasis is 
laid on calculation of so called secondary benefits of these taxes. 
The calculation of benefits is of course, highly uncertain. Monte 
Carlo simulations were used in order to analyse some of the con- 
sequences of the parameter uncertainty underlying the benefit 
calculations. The estimated benefits of reducing local pollution of 
SOz, NOx, CO and particulate matter seem to go some way 
toward mitigating the economic costs often associated with envi- 
ronmental control policies. (AB) (35 refs.) 


24787 (NEI-NO—409) Norwegian Petroleum Directorate: 
Annual report 1992. Oljedirektoratet, Stavanger (Norway). Mar 
1993. 159p. (In Norwegian). Order Number DE94777303. Source: 
OSTI; NTIS. 

The annual report of the Norwegian Petroleum Directorate deals 
with the exploration and development of oil and gas fields on the 
continental shelf. The main topics cover as follow: Resource man- 
agement on the Norwegian shelf; safety and working environment 
in the petroleum activity; environmental measures in the petroleum 
activity; special clarifications and projects; international coopera- 
tion; statistics and surveys. 47 figs., 24 tabs. 


24788 (NEI-NO—411) Facts publication: Norwegian 
petroleum activity 1994. Madsen, Oe.M. (ed.). Naerings- og En- 
ergidepartementet, Oslo (Norway). Jan 1994. 119p. (In Norwegian). 
Order Number DE94777300. Source: OSTI; NTIS. 

The annual publication of the Ministry of Industry and Energy de- 
scribes the offshore activities of exploration, development, and 
recovery together with the systems of transporting petroleum and 
natural gas on the Norwegian continental shelf. Topics being de- 
scribed are: National management of the petroleum activity; 
petroleum activity and national economy; national income; onshore 
activities and petroleum research; petroleum resources; production; 
market condition for Norwegian recovered petroleum; petroleum 
activity and environment; framework of concession policy; conces- 
sioning and distribution; exploration activity; fields in production; 
fields under development; planned field developments; transport 
systems; licensees on the Norwegian continental shelf; industrial 
field shares and permission of recovery. 59 figs., 11 tabs. 
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Refer also to citation(s) 24058, 24725, 24733, 24755, 24767, 
24795, 27112, 27119 


24789 (HW-56669) A proposal for equitable IPD electrical 
power cost distribution between areas. Blanchette, V.G. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 10 Jul 1958. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94010588. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

Assistance has been requested by Financial Operation to deter- 
mine the percent of firm and interruptible power used in each area 
for cost distribution purposes. Also, Power Operations have 
suggested that the power cost distribution be reviewed. In consid- 
eration of these requests, and with the use of improved demand 
instrumentation within the 151-B, D, and F substations, a proposal 
for equitable IPD electrical power cost distribution between areas is 
presented for acceptance or comment by Area Management. 


24790 (INIS-mf—13941) State of the art and trends of the 
electricity in Bulgaria. Dobrev, D.; Sotirov, |. National Electricity 
Co., Sofia (Bulgaria). 1993. 12p. (in Bulgarian). (CONF-9306350—: 
Energy forum ‘93: conference on energy problems of Bulgaria, 
Varna (Bulgaria), 22-24 Jun 1993). Order Number DE94629718. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review is presented of the 1992 activities and strategic direc- 
tions of the major electric utilities in Bulgaria. The Bulgarian 
National Electric Company holds 86,5% from the total installed 
power capacity of 12000 MW, the actual level of power production 
being only about 7200 MW due to a set of technological, economi- 
cal and political factors. The total production of electricity during 
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1992 was 35.54 TWh, which is 21.4% below the level of 1989. The 
investment program for 1993 and the perspectives till 2000 with re- 
spect to environmental and resource aspects are discussed. Energy 
consumption of approximately 46 TWh is expected which needs ca- 
pacity of 10670 MW, but no more than 8210 MW will be available. 
Provision for electric power imports is proposed. 2 figs. (R.1.). 


24791 (NREL/TP-432-5069) The strategic use of renew- 
ables to achieve demand-side management impact. Carlisle, N.; 
Hauser, S.; Potter, T.; Westby, R. National Renewable Energy Lab.., 
Golden, CO (United States). Nov 1992. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE93000039. Source: OSTI; NTIS; GPO Dep. 
According to both the Electric Power Research Institute (EPRI) 
and the Edison Electric Institute (EEl), utilities in the United States 
are now spending about $2 billion per year on demand-side man- 
agement (DSM) activities. By the year 2000, EPRI and EE! predict 
that utilities will be spending $10 to $15 billion per year on DSM. If 
this expenditure is matched by consumers, total expenditures — 
$30 billion a year — will equal what the nation spent on power pliant 
construction during the peak 1970s power plant building era. His- 
torically, DSM programs at utilities utilize technologies that reduce 
the demand for electricity and energy used by their customers. 
This is accomplished primarily by increasing the efficacy of lighting, 
improving the conversion efficiency of heating, cooling, and pro- 
cess equipment, and reducing thermal losses through the building 
envelope. A broader definition of DSM — one that incorporates re- 
newable energy resources — will greatly enhance the opportunity to 
impact customer loads. Renewable energy technologies use re- 
sources that are not depleted, such as heat and light from the sun, 
the force of winds, falling water, biomass, and geothermal heat from 
the earth. As related to utility systems, renewable technologies can 
contribute in three main ways: (1) the more traditional “supply-side” 
role as central generating plants or independent power producers, 
(2) as distributed generation (supply-side variation), and (3) as 
demand-side options. Distributed generation is being seriously 
studied by several utilities as a means of serving remote loads and 
reducing transmission and distribution costs, but is not discussed 
further in this paper. Demand-side renewable technologies (DSR) 
are technologies that utilize renewable energy to reduce the end- 
use load of a customer. In this paper we will describe specific DSR 
options, characterize their potential load impact, and recommend a 
method for effectively integrating them into current DSM programs. 


24792 (NREL/TP—461-5857) Stakeholder analysis method- 
ologies resource book. Babiuch, W.M.; Farhar, B.C. National 
Renewable Energy Lab., Golden, CO (United States). Mar 1994. 
103p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE94006861. 
Source: OSTI; NTIS; GPO Dep. 

Stakeholder analysis allows analysts to identify how parties might 
be affected by government projects. This process involves identify- 
ing the likely impacts of a proposed action and stakeholder groups 
affected by that action. Additionally, the process involves assessing 
how these groups might be affected and suggesting measures to 
mitigate any adverse effects. Evidence suggests that the efficiency 
and effectiveness of government actions can be increased and ad- 
verse social impacts mitigated when officials understand how a 
proposed action might affect stakeholders. This report discusses 
how to conduct useful stakeholder analyses for government offi- 
cials making decisions on energy-efficiency and renewable-energy 
technologies and their commercialization. It discusses methodologi- 
cal issues that may affect the validity and reliability of findings, 
including sampling, generalizability, validity, “uncooperative” stake- 
holder groups, using social indicators, and the effect of government 
regulations. The Appendix contains resource directories and a list 
of specialists in stakeholder analysis and involvement. 


24793 (NREL/TP—462-6436) Modeling renewable energy re- 
sources in integrated resource planning. Logan, D. 
(RCG/Hagler, Bailly, Inc., Boulder, CO (United States)); Neil, C.; 
Taylor, A. National Renewable Energy Lab., Golden, CO (United 
States). Jun 1994. 110p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94006929. Source: OSTI; NTIS; GPO Dep. 
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Including renewable energy resources in integrated resource 
planning (IRP) requires that utility planning models properly con- 
sider the relevant attributes of the different renewable resources in 
addition to conventional supply-side and demand-side options. Oth- 
erwise, a utility's resource plan is unlikely to have an appropriate 
balance of the various resource options. The current trend toward 
regulatory set-asides for renewable resources is motivated in part 
by the perception that the capabilities of current utility planning 
models are inadequate with regard to renewable resources. Ade- 
quate modeling capabilities and utility planning practices are a 
necessary prerequisite to the long-term penetration of renewable 
resources into the electric utility industry's resource mix. This report 
presents a review of utility planning models conducted for the Na- 
tional Renewable Energy Laboratory (NREL). The review examines 
the capabilities of utility planning models to address key issues in 
the choice between renewable resources and other options. The 
purpose of this review is to provide a basis for identifying high pri- 
ority areas for advancing the state of the art. 


24794 (ORNL/CON-387) Effects of resource acquisitions 
on electric-utility shareholders. Hirst, E.; Hadley, S. Oak Ridge 
National Lab., TN (United States). May 1994. 52p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94012848. Source: OSTI; NTIS; 
GPO Dep 

The purpose of this study is to see how shareholders fare when 
the utility acquires different kinds of resources. The resources con- 
sidered are utility-built, -operated, and -owned power plants with 
different combinations of construction and operation costs; pur- 
chases of power; and DSM programs. We calculated the net 
present value of realized (cash) return on equity as the primary 
factor used to represent sharehokler interests. We examined 
sharehokler returns for these resources as functions of public utility 
commission regulation, taxes, and the utility’s operating environ- 
ment. Our treatment of regulation considers the frequency and type 
(future vs historic test year) of rate cases, inclusion of construction 
work in progress in ratebase vs allowance for funds used during 
construction, ratebase vs expensing of DSM programs, book and 
tax depreciation schedules, possible disallowances of “excess” 
power-plant or DSM capital costs, and possible lack of adjustment 
for “excess” fuel or purchased power costs. The tax policies we 
studied include the existence and rates for property, sales, and in- 
come taxes and the existence and regulatory treatment of deferred 
taxes. The utility's operating environment includes the overall infla- 
tion rate, load-growth rate, escalation in nonproduction expenses, 
and nongeneration construction (capital) requirements. Finally, 
given the increasingly competitive nature of electricity markets, we 
briefly considered alternatives to traditional cost-of-service regula- 
tion. We examined shareholder returns for the resources described 
above in an environment where the utility competes with other sup- 
pliers solely on the basis of electricity price. 
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24795 (DOE/EIA—0226(94/06)) Electric power monthly, June 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. Jun 1994. 188p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014145. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
Data in this report are presented for a wide audience including 
Congress, Federal and State agencies, the electric utility industry, 
and the general public. The EIA collected the information in this re- 
port to fulfill its data collection and dissemination responsibilities as 
specified in the Federal Energy Administration Act of 1974 (Public 
Law 93-275) as amended. 
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Refer also to citation(s) 24032, 25902 


24796 (DOE/ET/10815-226) Technical progress report for 
the Magnetohydrodynamics Coal-Fired Flow Facility, January 
1, 1994—March 31, 1994. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. Jun 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-94-03). Order Number DE94015048. Source: OSTI; NTIS; 
GPO Dep. 

In this quarterly technical progress report, UTSI reports on the 
status of a multi-task contract to develop the technology for the 
steam bottoming portion of a MHD Steam Combined Cycle Power 
Plant. The report describes the facility maintenance and environ- 
mental work completed, status of completing technical reports and 
certain key administrative actions occurring during the quarter. in 
view of current year budget reductions and program reductions to 
closeout the MHD program, downsizing of the UTSI work force 
took place. No further testing has occurred or is scheduled, and 
the planned effort for this period was to maintain the DOE CFFF 
facility in a standby status and to complete test reports. 


24797 (DOE/ET/15601-47) Diagnostic development and 
support of MHD Test Facilities: Technical progress report, Oc- 
tober 1991—December 1991. Mississippi State Univ., MS (United 
States). [1994]. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-80ET15601. Order Number 
DE94015344. Source: OSTI; NTIS; GPO Dep. 

The Diagnostic Instrumentation and Analysis Laboratory (DIAL) 
at Mississippi State University (MSU) is developing diagnostic 
instruments for magnetohydrodynamic (MHD) power train data ac- 
quisition and for support of MHD component development test 
facilities. Microprocessor-controlled optical instruments, initially de- 
veloped for Heat Recovery/Seed Recovery (HRSR) support, are 
being refined, and new systems to measure temperatures and gas- 
seed-slag stream characteristics are being developed. To further 
data acquisition and analysis capabilities, the diagnostic systems 
are being interfaced with DIAL’s computers. Technical support for 
the diagnostic needs of the national MHD research effort is being 
provided. DIAL personnel also cooperate with government 
agencies and private industries to improve the transformation of re- 
search and development results into processes, products and 
services applicable to their needs. 


24798 (DOE/ET/15601-T62) Faraday rotation system: Topi- 
cal report. Bauman, L.E.; Wang, W. Mississippi State Univ., MS 
(United States). Diagnostic Instrumentation and Analysis Lab. 
[1994]. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-80ET15601. Order Number 
DE94015345. Source: OSTI; NTIS; GPO Dep. 

The Faraday Rotation System (FRS) is one of the advanced 
laser-based diagnostics developed at DIAL to provide support for 
the demonstration of prototype-scale coal-fired combustion magne- 
tohydrodynamic (MHD) electrical power generation. Intended for 
application in the MHD channel, the system directly measures 
electron density through a measurement of the induced rotation in 
the polarization of a far infrared laser beam after passing through 
the MHD flow along the magnetic field lines. A measurement of the 
induced polarization ellipticity provides a measure of the electron 
collision frequency which together with the electron density gives 
the electron conductivity, a crucial parameter for MHD channel per- 
formance. The theory of the measurements, a description of the 
system, its capabilities, laboratory demonstration measurements on 
seeded flames with comparison to emission absorption measure- 
ments, and the current status of the system are presented in this 
final report. 





24799 (LA-UR-—94-1852) Determination of the nuclear- 
induced electrical conductivity in a nuclear-driven MHD 
device. Bitteker, L. Los Alamos National Lab., NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940812-6: 29. in- 
tersociety energy conversion engineering conference, Monterey, 
CA (United States), 7-12 Aug 1994). Order Number DE94013137. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The continual need for more efficient energy conversion tech- 
niques for space, sea, and terrestrial systems has renewed interest 
in nuclear-driven magnetohydrodynamic (MHD) energy conversion. 
The concept of nuclear-driven MHD energy conversion utilizes a 
flow seeded with a neutron absorbing species. The energy re- 
leased in neutron absorption or fission processes is used to ionize 
the flow and enhance electrical conductivity. Research into the use 
of *He/*He mixtures in the 1960's and 1970’s suggested the 
enhancement is insufficient for MHD purposes. However, new cal- 
culations suggest a region of conditions not previously considered 
may provide significant conductivity enhancement. Specifically, at 
densities less than standard atmospheric density and neutron flux 
greater than 1x10'*/cm*s, conductivity greater than 10 mho/m 
may be achievable. These calculations also suggest conductivity’s 
of several hundred mho/m may be possible for an achievable 
range of conditions. Additionally, the nuclear-induced conductivity 
is strongly density dependent and weakly temperature dependent. 
Therefore, higher flow velocities, and hence higher power densities 
than those used in traditional MHD channels utilizing thermal 
ionization are possible. In order to confirm these promising calcula- 
tions, a series of experiments has been proposed. 


3003 Thermoelectric Generators 
Refer also to citation(s) 24174, 24177 


3004 Thermionic Converters 
Refer also to citation(s) 24173, 24174 


3005 Fuel Cells 


24800 (DOE/FE-0311P) Fuel cell systems program plan, 
Fiscal year 1994. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Advanced Research and Special Technologies. 
[1994]. 37p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94014301. Source: OSTI; NTIS; GPO 
Dep. 

Goal of the fuel cell program is to increase energy efficiency and 
economic effectiveness through development and commercializa- 
tion of fuel cell systems which operate on fossil fuels in multiple 
end use sectors. DOE is participating with the private sector in 
sponsoring development of molten carbonate fuel cells and solid 
oxide fuel cells for application in the utility, commercial, and indus- 
trial sectors. Commercialization of phosphoric acid fuel cells is well 
underway. Besides the introduction, this document is divided into: 
goal/objectives, program strategy, technology description, technical 
status, program description/implementation, coordinated fuel cell 
activities, and international activities. 


24801 (DOE/MC/29237-3798) MCFC Product Development 
Test: First annual report, [October 1, 1992-September 30, 
1993]. Fuel Cell Engineering Corp., Danbury, CT (United States). 
18 Jan 1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29237. Order Number 
DE94014334. Source: OSTI; NTIS; GPO Dep. 

The project is for the design, construction, and testing of a 2MW 
carbonate fuel cell power plant in the City of Santa Clara, Califor- 
nia. The report is divided into sections which describe the progress 
in various program activities. Section 2.0 provides an overview of 


the program, including the project objectives, site location, and 
schedule. 


24802 (ETDE/JP-mf-94780614, pp. 81/11-81/24) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of dispersed 
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generation type fuel cell power generation system (low- 
temperature low-pressure type). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (in Japanese). In Research report on ‘development of the 
fuel celi power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a phosphoric acid fuel cell power 
generation system, researches have been performed on elementary 
technologies for a low-temperature low-pressure power generation 
system for local power generation. In the research and develop- 
ment for cell technologies carried out in the 1981 fiscal year, a gas 
diffusion electrode using porous electrode substrate coated with 
catalyst has been adopted. Hydrophobicity which is important for 
the cell output characteristics has been given by polytetrafiuo- 
roethylene, and adjusted by its impregnation amount and sintering 
temperature. With regard to research and development of lamina- 
tion technologies, laminated cells using ribbed electrode substrates 
have been fabricated on a trial basis to discuss tightening struc- 
tures, sealing techniques, and cooling techniques. In elementary 
researches on a fuel reforming device, plans and discussions have 
been given on an experimental device that will not lose conformity 
with operations in a demonstration plant. Studies for optimizing the 
power generation system performance have executed discussions 
on set-up for the basic configuration of the power generation sys- 
tem and the system efficiency. The result has revealed that the 
cells should preferably operate at a pressure of 3.5 kg/em?G or 
more to achieve a system efficiency of 40%. 8 figs., 1 tab. 


24803 (ETDE/JP-mf-94780614, pp. 81/25-81/40) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of thermal power 


plant substitution type fuel cell power generation system 


(high-temperature high-pressure type). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a phosphoric acid fuel cell power 
generation system, researches have been performed on elemen- 
tary technologies for a high-temperature high-pressure power 
generation system to substitute for a thermal power plant. In the 
cell technology studies carried out in the 1981 fiscal year, elec- 
trode catalysts prepared by a colloid dispersion process have been 
evaluated. Porous electrode substrates using carbon fibers have 
been fabricated on a trial basis using a paper making process to 
investigate mechanical and electrical resistance. The result has 
been found nearly equivalent to the performance of conventional 
electrodes using carbon papers. Development of matrix technolo- 
gies has investigated the relation between cell operating 
temperature and performance, which has revealed that the higher 
the operation temperature, the cell voltage will rise. Discussions 
have been given on a gas crossing phenomenon that high- 
pressure gas in a cell permeates the phosphoric acid matrix. As a 
result, no gas crossing phenomenon has been observed even un- 
der a pressure difference of 1.1 kg/cm? and an excellent matrix 
can be obtained when phosphoric acid is mixed at 65% by weight 
at composite matrix adjustment. 12 figs., 4 tabs. 


24804 (ETDE/JP-mf-94780614, pp. 82/23-82/45) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of thermal power 
plant substitution type fuel cell power generation system 
(high-temperature high pressure type). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
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Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a thermal power plant substitution 
type fuel cell power generation system using phosphoric acid fuel 
cells, researches have been performed on elementary technologies 
for a high-temperature high-pressure power generation system. In 
the cell technology research and development carried out in the 
1982 fiscal year, discussions have been given on double-element 
catalysts added with metallic elements, which have provided equiv- 
alent catalytic activity to platinum catalysts as a result of adding 
iridium. in developing electrode materials, ribbed electrode 
substrates have been manufactured to investigate their gas perme- 
ability, resistance, and relation with cell performance using small 
fuel cells. With regard to gas seal at edges of the electrode, a 
method to form fluorine resin films by means of electrostatic coat- 
ing has been found effective. Development of matrix materials has 
executed measurements of phosphoric acid conditions in elevated 
temperatures. Matrices using metallic phosphate have been pre- 
pared to discuss their adjustments and coating properties, whereas 
coating large electrodes has become possible. in element develop- 
ment for fuel reforming devices, a combustion tester to study oxide 
catalyst combustion methods has been fabricated, and combustion 
tests have been performed. 34 figs., 3 tabs. 


24805 (ETDE/JP-mf-94780614, pp. 82/9-82/22) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (in Japanese). in Research report on ‘development of the 
fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OST]; NTIS; Available from 
New Energy and industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a dispersed generation type phos- 
phoric acid fuel cell power generation system, researches have 
been performed on elementary technologies for a low-temperature 
low-pressure power generation system. In the research for cell 
technologies carried out in the 1982 fiscal year, corrosion of carrier 
carbon in electrode catalysts and stability of catalysts have been 
investigated. It has been found that graphitization of carbon black 
through heating is effective for the purpose. Making silicon carbide- 
based matrix into thinner film has reduced ohmic loss. Separator 
plates have been made into thin films by a mold forming process. 
An 11-cell stack has been fabricated and given a demonstration 
test. As a result, an output of 0.661 V as an average voltage at a 
current density of 200 mA/cm* has been achieved when the opera- 
tion pressure was 4 kg/cm®G, the average temperature was 188°C, 
the fuel utilization was 75%, and the air utilization was 50%. In the 
research and development of lamination technologies, a model for 
tightening structure testing, and different sealed models have been 
fabricated on a trial basis, and tested. 14 figs., 1 tab. 


24806 (ETDE/JP-mf-94780614, pp. 83/37-83/70) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of thermal power 
plant substitution type fuel cell power generation system 
(high-temperature high pressure type). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a thermal power plant substitution 
type fuel cell power generation system using phosphoric acid fuel 
cells, research and development have been performed on elemen- 
tary technologies for a high-temperature high-pressure power 
generation system, and basic design for a 1-MW power plant has 
been made. In the cell technology studies carried out in the 1983 
fiscal year, carbon carriers have been improved, and platinum par- 
ticle conditions before and after cell operation have been observed 
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and evaluated. In the development of electrode materials, phos- 
phoric acid storage and time-based change in cell performance 
have been discussed. Use of ribbed storage system for phosphoric 
acid has been found to contribute to extending life of ribbed elec- 
trode fuel cells. A large 21-cell layer-built fuel cell system has been 
produced to verify the comprehensive performance of the cell tech- 
nologies. The system has achieved the targeted cell voltage of 
0.68 V under the conditions of a pressure of 4 kg/cm*G, a temper- 
ature of 205°C, and a current density of 220 mA/cm*®. In the 
element studies on fuel reforming devices, reforming performance 
by means of a discharged air combustion system has been identi- 
fied using a 50-kKW class fuel reforming device, from which 
fundamental data useful for larger size cell fabrication have been 
obtained. 42 figs., 4 tabs. 


24807 (ETDE/JP-mf-94780614, pp. 83/7-83/36) Research 
and development of phosphoric acid fuel cell power generation 
system.: Research and development of dispersed generation 
type fuel cell power generation system (low-temperature low 
pressure type). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Feb 1994. 503p. (in Japanese). 
In Research report on ‘development of the fue! cell power genera- 
tion technology’. 2.: Fiscal 1988 to 1992. Order Number 
DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
With an objective to develop a dispersed generation type phos- 
phoric acid fuel cell power generation system, research and 
development have been performed on elementary technologies for 
a low-temperature low-pressure power generation system, and a 
basic design for a 1-MW power plant has been made. In the re- 
search and development for cell technologies carried out in the 
1983 fiscal year, an output of 0.78 V has been attained with small 
fuel cells by adjusting catalytic conditions. In research for matrices, 
an automatic phosphoric acid coating device has been fabricated 
on a trial basis, and its effectiveness has been verified. With re- 
gard to the research and development of laminating technologies, 
a large laminated model with effective electrode area of 3600 cm? 
has been fabricated, and its contact electrical resistance has been 
measured. A good result has been obtained without a problem in 
the area expansion. In the research of elementary technologies for 
fuel reforming devices, installation, assembly and combustion tests 
have been performed on a fuel reforming furnace. As a result, 
combustion of low calorie gas with low oxygen concentration and 
under pressure has been found stable, and capable of following 
load fluctuation. A verification has been attained that the present 
system can be used in a 1-MW fuel cell system. 23 figs., 4 tabs. 


24808 (ETDE/JP-mf-94780614, pp. 84/10-84/25) Research 
and development of phosphoric acid fuel cell power generation 
system.: Research and development of dispersed generation 
type fuel cell power generation system (low-temperature low 
pressure type). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Feb 1994. 503p. (in Japanese). 
In Research report on ‘development of the fuel cell power genera- 
tion technology’. 2.: Fiscal 1988 to 1992. Order Number 
DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
With an objective to develop a dispersed generation type phos- 
phoric acid fuel cell power generation system, research and 
development have been performed on elementary technologies for 
a low-temperature low-pressure power generation system, and a 
detailed design and partial fabrication of a 1-MW class power plant 
has been executed. In the research and development for cell tech- 
nologies carried out in the 1984 fiscal year, small cells have been 
disassembled after operation for an extended period of time, and 
the platinum distribution has been investigated to elucidate degra- 
dation causes for the cell characteristics. As a result, it has been 
found that platinum on cathodes dissolves into phosphoric acid, 
and deposits on anode surfaces. In the research and development 
of laminating technologies, a part model of a layer-built fuel cell 
has been operated to establish an optimal operating condition. A 
prototype composite electrode substrate model has improved 
largely the contact electrical resistance. With regard to element 





studies on fuel reforming devices, a device has been installed, 
assembled, and operated for dynamic performance tests. Such de- 
tailed design has been performed on a 1-MW class power plant as 
layout, heat balance, and control systems. Part of the fuel cell bod- 
ies has been fabricated. 11 figs. 


24809 (ETDE/JP-mf-94780614, pp. 84/26-84/45) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research and development of thermal power 
plant substitution type fuel cell power generation system 
(high-temperature high-pressure type). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a thermal power plant substitution 
type fuel cell power generation system using phosphoric acid fuel 
cells, research and development have been performed on elemen- 
tary technologies for a high-temperature high-pressure power 
generation system, and detailed design and partial fabrication of a 
1-MW class power plant have been executed. In the cell technol- 
ogy studies carried out in the 1984 fiscal year, catalyst particle 
conditions under high temperatures and high pressures have been 
observed, and properties of electrode substrate and separator ma- 
terials have been tested for their time-based changes. None of 
them has developed such changes as affecting the cell perfor- 
mance. In the research and development of larger cells, 
time-based characteristics change has been investigated at higher 
pressures than those used in the previous year, and good results 
have been obtained. With regard to research and development of 
the laminating technologies, full-size cell stack evaluation and test 
equipment has been developed and installed. The equipment has 
been verified to function as designed upon an adjustment test. 


Studies on operation of a prototype 1-MW class power plant have 
executed preparation of electrical system drawings, comprehensive 
system drawings, and power plant layout drawings, and partial fab- 
rication of the fuel cell bodies, fuel reforming devices, and control 
systems. 18 figs., 2 tabs. 


24810 (ETDE/JP-mf-—94780614, pp. 84/45-84/48) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to optimize a phosphoric acid fuel cell power 
generation system, and establish comprehensive conformity in en- 
vironmental and safety problems, as well as economy, target 
specifications as seen from the future demand and supply aspects 
have been discussed, and legal regulations have been extracted. 
Results of discussions from system configuration viewpoints 
indicate the following conclusions: power generation efficiency vari- 
ation due to difference in connection methods of peripheral devices 
such as heat exchangers and separators is as small as 1% or 
lower; the efficiency improvement by using higher pressures and 
temperatures in the fuel cells depends on characteristics of major 
devices, but is affected little by the system configuration; and no ef- 
ficiency improvement can be expected from operating the fuel cells 
at higher current density. With regard to legal regulations, a fuel 
cell system is related to the anti-air pollution law, the vibration regu- 
lating law, and the noise regulating law in the environment aspects. 
Particularly, a plant with an output of about 20,000 kW may have 
to be subjected to the conditions of the ‘specific plants’ in the plant 
location law, and an environmental assessment. The safety aspect 
of a fuel system relates to the architectural standard law, the labor 
safety and sanitation law, the electric business law, the fire laws, 
and the high-pressure control law as the relevant legislation. 1 fig. 
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24811 (ETDE/JP-mf-94780614, pp. 84/49-84/57) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Operational studies on prototype power plant 
(matrix electrolyte system). New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Feb 1994. 503p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 2.: Fiscal 1988 to 1992. Order Num- 
ber DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective to develop a fuel cell power generation system 
using molten carbonate fuel cells of matrix electrolyte system, re- 
search and development have been performed on elementary 
technologies. In the trial fabrication, performance evaluation, and 
studies on single cells carried out in the 1984 fiscal year, a good 
result in porosity of 64% has been obtained in electrolyte plates 
made by a manufacturing method to synthesize it with lithium alu- 
minate during a sintering process. With regard to the electrolyte 
plate forming process, a paper making method has been used to 
fabricate on a trial basis the porous plates without uneven thick- 
ness and bend. In the corrosion resistance test for separator 
materials, corrosion resistance of stainless steel has been verified 
to improve as chrome content is increased. Development of the 
cell lamination technologies has executed trial fabrication and tests 
on a 5-cell layer-built cell with an electrode area of 200 cm* and a 
2-cell layer-built cell with an electrode area of 900 cm®. The tests 
have resulted in good results both for the voltage characteristics 
and the uniformity in the voltage characteristics in each cell. In ad- 
dition, a prototype 12-cell layer-built cell with an area of 900 cm? 
has attained a current density of 150 mA/cm* and an output of 
1.06 kW. 10 figs., 4 tabs. 


24812 (ETDE/JP-mf-94780614, pp. 84/58-84/73) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Operational study on prototype power plant 
(pasted electrolyte system). New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Feb 1994. 503p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 2.: Fiscal 1988 to 1992. Order Num- 
ber DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective of developing a power generation system using 
molten carbonate fuel cells of pasted electrolyte system, research 
and development has been carried out on elementary technologies 
thereof. In the trial unit cell fabrication and performance evaluation 
study during the 1984 fiscal year, dry mixed raw material powder 
suitable for forming has been manufactured from a slurry mixture 
of +-lithium aluminate and carbonate by introducing a spray dryer. 
In manufacturing electrolyte plates, studies have been performed 
on the high-temperature low-pressure method that raises press 
temperatures, mixes alumina fibers with the material, and reduces 
press pressure to one-third, and the flexible paste method that 
mixes carbonate with ceramics powder and forms the mixture in a 
iow-temperature press. According to the result of testing unit cells 
using high-temperature low-pressure formed electrolyte plates, the 
unit cells have withstood two heat cycle tests, and maintained a 
current density of 150 mA/cm? and a voltage of 0.7V for 1300 
hours after the temperature has been raised. The result of testing 
unit cells using flexible pasted electrolyte plates showed that the 
unit cells have remained stable at 150 mA/cm? and 0.75V after 
about 200 hours. 18 figs. 


24813 (ETDE/JP-mf-94780614, pp. 84/74-84/77) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Studies on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 
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With an aim at developing a power generation system using 
molten carbonate fuel cells, standards for operation of kilowatt- 
class stacks have been prepared, technical data collected through 
operational tests, and fuel cell power generation plants investigated 
and analyzed during the 1984 fiscal year. In the study on fuel cell 
technology evaluation, analyses and discussions have been given 
on fuel cell sizes, developmental factors, and test items. The 
developmental factors have been mainly for electrochemical perfor- 
mance, dealing with life, constructions, operation modes, and 
system failures. Test items have been classified and put in order to 
identify performances of fuel cells with outputs from 1 kW to 10 kW 
under development. Studies on heat supplying power generation 
systems have investigated conceptional design data for power 
plants located mainly in America. Features and problems have 
been extracted from different power generation systems, particu- 
larly the steam composite power plant combined with a coal 
gasification devices. In addition, programs for the molten carbonate 
fuel cell power generation system have been prepared based on 
analytic programs for phosphoric acid fuel cell power generation 
systems. 5 figs., 1 tab. 


24814 (ETDE/JP-mf-94780614, pp. 85/10-85/16) Research 
and development of a phosphoric acid fuel cell power genera- 
tion system.: Research and development of a thermal power 
plant substitution type fuel cell power generation system 
(high-temperature high-pressure type). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective of developing a thermal power plant substitu- 
tion type fuel cell power generation system using phosphoric acid 
fuel cells, trial fabrication and operational researches have been 
carried out on a 1-MW class power pliant that uses a high- 
temperature high-pressure power generation system. The 1985 
fiscal year has performed adjustment design, device fabrication, 
and device installation. The plant adjustment design has discussed 
the device delivery procedures and construction work processes, 
as well as methods for single unit adjustment at the site and for 
adjustment tests of the sub-systems. In the prototype device pro- 
duction, procurements of fuel cell parts and the withstand pressure 
and airtightness tests on containers have been completed and their 
fabrication is in progress. Fabrication and inspection have been 
made on reforming devices including a reformer, a high-low tem- 
perature CO transformer, and a heat exchanger, and finished of 
the site delivery and installation. The control system has been 
tested by using a simplified simulator on activation/shutdown 
process control, output control under loaded operations, and coor- 
dination with local control systems. The site construction work has 
been completed on all installations except the fuel cell bodies, and 
the sub-systems are under adjustment tests. 12 figs., 2 tabs. 


24815 (ETDE/JP-mf-94780614, pp. 85/17-85/17) Research 
and development of a phosophoric acid fuel cell power gener- 
ation system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to achieve an optimal power generation system 
for dispersed and heat-feeding type energy supply using phospho- 
ric acid fuel cells, target specifications for the power plant have 
been prepared, and investigations and analyses have been given 
on its environmental effects and safety. In preparing the target 
specifications during the 1985 fiscal year, aims have been placed 
for structuring effective and economical systems on such assumed 
installation patterns of phosphoric acid fuel cell power generation 
as a thermal plant substituting power supply, a dispersed power 
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supply system for power distribution, a power supply for a large- 
size building, an ultra-high voltage power supply, and large and 
small on-site power supplies. Discussions have also been given on 
specific conditions for installation places, comparison with existing 
power generation technologies, compatibilities, future trends in 
technological development, demand patterns, and operation pat- 
terns. With respect to environmental effects and safety, detailed 
investigations, analyses, and generalization have been performed 
on objects and problems in relevant statutory regulations assuming 
that the phosphoric acid fuel cell power generation will be intro- 
duced under all sorts of application patterns. Guidelines have also 
been prepared on environment and safety designs, and environ- 
mental safety control. 


24816 (ETDE/JP-mf-94780614, pp. 85/17-85/24) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Operational researches on a prototype power 
plant (matrix-type electrolyte system). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell power 
generation system using a matrix-type electrolyte system, research 
and development has been given on its elementary technologies. 
In trial fabrication and performance evaluation study of unit cells 
during the 1985 fiscal year, LiAlO2 has been used as a matrix ma- 
terial for electrolyte substrates to study improvements in electrolyte 
retaining power and electrolyte plate strength. Discussions have 
also been given on optimizing the fabricating conditions by using a 
doctor blade method. A prototype small unit cell using electrolyte 
plates made by using the doctor blade method has achieved the 
performance of 0.82V at a current density of 150 mA/cm®. A good 
result has been verified in a heat cycling test with temperature 
ranging from 650°C to 50°C. In developing the cell lamination 
technologies, prototype separators for 900-cm? class cells have 
been made by using a sheet metal system. Studies have been car- 
ried out on gas sealing characteristics of the cells by means of wet 
seal. Research and development of large-size cells has conducted 
power generation tests on 3000-cm? unit cells, which have resulted 
in acquiring basic data. 6 figs. 


24817 (ETDE/JP-mf—94780614, pp. 85/2-85/9) Research and 
development of a phosphoric acid fuel cell power generation 
system.: Research and development of dispersed generation 
type fuel cell power generation system (low-temperature 
low-pressure type). New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). Feb 1994. 503p. (in 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 2.: Fiscal 1988 to 1992. Order Num- 
ber DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industria! Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
With an objective of developing a dispersed generation type fuel 
cell power generation system using phosphoric acid fuel cells, trial 
fabrication and operational researches have been carried out on a 
1-MW class power plant that uses a low-temperature low-pressure 
power generation system. Adjustment design, device fabrication, 
and site installation work for a 1-MW power plant have been con- 
ducted during the 1985 fiscal year. In the adjustment design, 
discussions have been given on adjustments and operation meth- 
ods for devices, including interfacing the devices, laying out major 
devices and piping, and supplying the utilities. The trial device fab- 
rication has included assembly of the fuel cell bodies, their factory 
tests, delivery, and installation. The reforming device has been 
given reviews on the legal strength calculations for reactors, tanks, 
and heat exchangers, and completed of the fabrication and instal- 
lation. Detailed adjustment designs have been made on the control 
system with regard to configuration of the central operation board, 
operation logging, and CRT screen indication. Fabrications of hard- 
wares and softwares have also been completed. Also completed 





were the installation work on all the devices except the fuel cell 
bodies, and adjustment tests on the sub-systems. 7 figs., 1 tab. 


24818 (ETDE/JP-mf—94780614, pp. 85/24-85/32) Research 
and development of a moiten carbonate fuel cell power gener- 
ation system.: Operational researches on a prototype power 
plant (pasted-type electrolyte system). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell power 
generation system using a pasted-type electrolyte system, research 
and development has been given on its elementary technologies. 
In trial fabrication and study of unit cells during the 1985 fiscal 
year, electrolyte layers of 50-cm square have been manufactured 
on a trial basis with an aim at increasing the cell size. Electrolyte 
substrates for 50-cm square anodes have also been fabricated. 
Both materials have shown performance nearly equivalent to the 
30-cm square materials. These prototype components have been 
used to assemble unit cells, and performance tests have been con- 
ducted. As a result, lower performance of 0.65V at 0.15 A/cm? 
than that in 30-cm square unit cells was found. In research and de- 
velopment of lamination elementary technologies, flow tests have 
been carried out on basic manifold shapes to analyze flow distribu- 
tion to each cell layer. A 3-kW class layer-built cell has shown a 
performance of the rated current of 240A, the current density of 
0.15 A/cm?, and the cell output of 2.75 kW under a fuel gas ratio 
to hydrogen carbon at 8:2, an oxidizer gas ratio to air carbon gas 
at 7:3, and operation under normal pressure. 6 figs., 1 tab. 


24819 (ETDE/JP-mf-94780614, pp. 85/32-85/32) Research 


and development of a molten carbonate fuel cell power gener- 
ation system.: Researches on a total system. New Energy and 


Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to develop a power generation system using 
molten carbonate fuel cells, discussions have been given on tech- 
nology evaluation methods and studies have been carried out on 
power generation systems during the 1985 fiscal year. The pro- 
posed 10-KW class stack evaluation test method has established 
the contents, test items, methods, and time schedules for perfor- 
mance evaluation on gas_ sealing methods, stability, and 
characteristics variation in fuel cell stacks. Initial function check, ini- 
tial characteristics, and gas utilization characteristics have been 
specified as evaluation items in the operational tests, whereas the 
temperature characteristics tests have been decided to be used as 
reference. Guidelines have also been prepared on such develop- 
ment target values as on cell configuration, cell characteristics, and 
operating conditions. In the research on power generation systems, 
efficiency analysis has been performed on the power generation 
systems as to their conditional changes such as fuel cell character- 
istics, gas utilization rates, and operating temperatures with 
reference to the structures of heat-feeding power generation sys- 
tems using molten carbonate fuel cells. In addition, investigations 
have been given on fuel gas supply systems with regard to 
shapes, sizes, and applications of coal gasifying furnaces. 


24820 (ETDE/JP-mf-94780614, pp. 86/1-86/10) Research 
and development of a phosphoric and fuel cell power genera- 
tion system.: Research and development of a dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
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Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective of developing a dispersed generation type fuel 
cell power generation system using phosphoric acid fuel cells, a 1- 
MW class power generation plant using a low-temperature 
low-pressure system has been given adjustment tests, and the in- 
stallation, overall adjustment operation and operational researches 
have been conducted on the fuel cells during the 1986 fiscal year. 
The adjustment tests have been carried out on a plant in which 
component devices excepting the fuel cells for the power plant, 
and dummy stacks for the fuel cells had been installed, and a fuel 
reforming system, an air system, a cooling water system, and 
dummy stacks had been used. The fuel cells were installed in 
February 1987, and then gave an activation test, but a problem 
was found in the system of gas introduction into the cells. The gas 
introduction system has, therefore, been changed from the re- 
formed gas preceding system to an air preceding gas introduction 
system. Subsequent to a 25%-load test, a load raisins test has 
been conducted, with which power has been generated success- 
fully for a 1-MW rated load. The planned values have been verified 
to have been met nearly completely in such initial characteristics 
as open circuit voltage, current, voltage characteristics in the major 
devices and cells, as well as inverter efficiency. 7 figs., 2 tabs. 


24821 (ETDE/JP-mf-94780614, pp. 86/11-86/22) Research 
and development of a phosphoric acid fuel cell power genera- 
tion system.: Research and development of a thermal power 
plant substitution type fuel cell power generation system 
(high-temperature and high-pressure type). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective of developing a thermal power plant substitu- 
tion type fuel cell power generation system using phosphoric acid 
fuel cells, trial fabrication and operational researches have been 
carried out on a 1-MW class power plant that uses a high- 
temperature high-pressure power generation system. The 1986 
fiscal year has performed fabrication of fuel cell bodies, an adjust- 
ment test of the fuel cell bodies by using dummy stacks, and an 
overall adjustment test. The fabrication of the fuel cell bodies has 
been completed, and the design performance has been verified to 
have been met in the factory test. The adjustment test has con- 
ducted installation of constitutive devices, single device adjustment 
tests, overall interlock tests including control and protection unit op- 
eration checks, a temperature raising test for the entire system, 
and an operation verification test on the safety valves. While the 
overall adjustment test has discovered a failure in one of the four 
fuel cell units, the failure has been corrected and a power genera- 
tion test has been carried out with systems connected in parallel. 
The output has been raised stepwise from 250 kW and has 
achieved the rating of 1 MW. The fuel cell bodies under the power 
generation test have shown a good result, with their voltages re- 
maining stable. 10 figs., 3 tabs. 


24822 (ETDE/JP-mf-—94780614, pp. 86/23-86/30) Research 
and development of phosphoric acid fuel cell power genera- 
tion system.: Research on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

As the research and development activities on a phosphoric acid 
fuel cell power generation system, this paper describes quantitative 
evaluation and discussion carried out in the 1986 fiscal year on 
effects of postponing power distribution facility expansion and utiliz- 
ing waste heat when this system has been introduced into a power 
distribution system. It also indicates the targeted unit construction 
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cost. If a phosphoric acid fuel cell power generation system is in- 
stalled in the vicinity of a demand location to meet load increase, 
the existing power distribution facilities may be used more effec- 
tively, and substantial capital investments may be postponed. Fuel 
cost may also be reduced by utilizing the waste heat from the sys- 
tem for air conditioning and hot water supply. By using the load 
leveling effect of this system or a self-exciting AC-DC converter 
that interconnects with the AC system, inactive power may be con- 
trolled more easily, and number of phase adjusting equipment may 
be reduced. A phosphoric acid fuel cell power generation emits 
less NOx and SOx, and can eliminate operation costs for stack gas 
desulfurization and denitrification devices. These credits were syn- 
thesized to calculate the limit construction cost of a phosphoric 
acid fuel cell generation system, which turned out to be 220,000 to 
420,000 yen/kW. 2 figs., 7 tabs. 


24823 (ETDE/JP-mf-94780614, pp. 86/31-86/43) Research 
and development of comprehensive technology for phospho- 
ric acid fuel cells.: Research and development of fuel cell 
power generation system isolated island use. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective of practical utilization of phosphoric acid fuel 
cell power generation, research and development have been car- 
ried out on a fuel cell power generation system using methanol as 
fuel for isolated island use. Tokashiki Island in Okinawa Prefecture 
has been selected as a test site in the 1986 fiscal year. Basic de- 
sign has been given on a plant with an output of 200 kW using 
methanol as fuel at 100%, and the specifications and characteris- 
tics have been determined. Investigations have been given on the 
methanol fuel with regard to its demand and supply record inside 
and outside Japan as well as in Okinawa Prefecture, transportation 
patterns, and methanol importing and storing bases. A prospect 
has been obtained that methanol can be used. In the element 
studies, several ten sets of composite electrode substrate of 3600- 
cm® class have been fabricated on a trial basis. Their performance 
has been verified by characteristics evaluation tests. Prototype fuel 
cell main bodies of a laminated composite electrode fuel cell model 
have been fabricated. Experiments and discussions have been 
given on ‘heat medium heating technology’ and ’catalyst combus- 
tion technology’, the high-load follow-up methanol reforming 
technologies. Major devices of a methanol reforming experiment 
equipment of 50-kW class have been fabricated. 9 figs., 2 tabs. 


24824 (ETDE/JP-mf—94780614, pp. 86/44-86/64) Research 
and development of comprehensive technology for phospho- 
ric acid fuel cell.: Research and development of fuel cell 
power generation system for business use. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Feb 
1994. 503p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective of practical utilization of phosphoric acid fuel 
cell power generation, research and development have been car- 
ried out on a fuel cell power generation system for business use 
such as in hotels and hospitals. During the 1986 fiscal year, pre- 
investigation has been given on loads, as well as an investigation 
on regulating laws; the hotel 'A’ has been selected as a test site; 
and required specifications have been discussed on 200-kW class 
fuel cells for business use. The element studies have aimed at 
improving the cell characteristics, reducing the use amount of plat- 
inum, and raising the working temperature. Discussions have been 
given on making catalyst, electrode, and matrix into sheet forms, 
and phosphoric acid retention. For high-performance cooling tech- 
nologies, trial fabrication and tests have been made on heat pipe 
systems. Trial fabrication and tests have been made on 200-kW 
class burners for reformers, and their combustion characteristics 
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have been identified. The developmental research on_high- 
efficiency turbines and compressors has aimed at achieving a 
delivery pressure of 6 kg/cm*G, an efficiency of 74%, and a noise 
level of 60 dB or lower for use in a 5-MW class fuel cell. Their 
aerodynamic performance, compressor impeller materials, and 
bearings have been discussed. 9 figs., 6 tabs. 


24825 (ETDE/JP-mf-94780614, pp. 86/65-86/74) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Operational research of prototype power plant 
(matrix type electrolyte system). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell power 
generation system of matrix type electrolyte system, research and 
development have been performed on element technologies. Stud- 
ies on trial fabrication of unit cells in the 1986 fiscal year have 
improved preparing conditions of slurries composed of +-lithium 
aluminate powder and alumina fibers, and green sheet forming 
conditions. High-strength electrolyte substrates with an average 
pore size of about 0.1.4zm have been manufactured. A unit cell with 
an effective electrode area of 200 cm? assembled with electrolyte 
plates obtained by using a paper making method have been veri- 
fied to be stable in a continuous discharge test lasting 2500 hours. 
With respect to corrosion resistance of separator materials, a 25Cr- 
20Ni steel material added with ’Y’ at 0.03% to 0.05% and Al at 
about 0.5% has been identified most excellent. In developing 10- 
kW class laminated cells, a fuel cell laminated of three blocks of 
10-cell laminated cells with an effective electrode area of 3600 cm? 
has been fabricated on a trial basis. The cell has been operated 
successfully for 189 hours at an output of 12.4 kW. 13 figs., 2 tabs. 


24826 (ETDE/JP-mf-94780614, pp. 86/75-86-89) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Operational research of prototype power plant 
(paste type electrolyte system). New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Feb 1994. 503p. 
(In Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 2.: Fiscal 1988 to 1992. Order Num- 
ber DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell power 
generation system of paste type electrolyte system, research and 
development have been performed on element technologies. Stud- 
ies on trial fabrication of unit cells in the 1986 fiscal year have 
developed a continuous forming process of the paste type elec- 
trolyte layer using a heating roller. The prototype product of a thin 
layer of 0.5 mm to 1.0 mm thick has shown good characteristics at 
a carbonate filling rate of about 75%. In forming electrodes, the 
cathode material has been changed from nickel fibers to nickel 
powder, which has resulted in largely improving the characteristics 
of a 4-cm square cell to 0.15 A/cm? and 0.91 V. With regard to the 
studies on internal reforming catalysts, prototype catalysts of sev- 
eral kinds have been given reaction evaluation tests. The result has 
indicated that Ru/-y Al2O3 has good characteristics in improving the 
reforming performance, reducing the pressure loss, and extending 
the cell life. A prototype 10-kW class laminated cell has been given 
power generation tests, in which an output of 10.4 kW has been 
obtained at a current density of 0.15 A/cm?, a fuel utilization rate of 
40%, and an oxygen utilization rate of 40%. 21 figs., 2 tabs. 


24827 (ETDE/JP-mf-94780614, pp. 86/89-86/92) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 





Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell power 
generation system, discussions have been given on technology 
evaluation methods, studies on a heat supplying power generation 
system, environmental influences, and safety. In the 1986 fiscal 
year, test methods and test items that serve for evaluating a 10- 
kW class system development have been discussed, and the 
‘method to evaluate 10-kW class molten carbonate fuel cells’ has 
been prepared. With respect to the heat supplying power genera- 
tion system using molten carbonate fuel cells, parameters 
important for designing have been extracted, and carbon deposi- 
tion, gas recycling, electrode performance, and operating 
conditions have been discussed mainly on LNG systems. LNG sys- 
tem configurations have been indicated with optimization guidelines 
on CO2 recycling, cell characteristics, and operating pressures. 
Management guidelines have been compiled on environment 
preservation and safety. Basic guidelines for the environment and 
safety design have been indicated on structures of buildings includ- 
ing fuel cell rooms, and how to handle anomalies in fuel cell stacks 
and peripheral devices. 1 fig., 2 tabs. 


24828 (ETDE/JP-mf-94780614, pp. 87/1-87/12) Researches 
on phosphoric acid fuel cell power generation system.: Re- 
search and development of dispersed generation type fuel cell 
power generation system (low-temperature, low-pressure 
type). New Energy and Industrial Technology Development Organi- 
zation, Tokyo (Japan). Feb 1994. 503p. (in Japanese). In Research 
report on ‘development of the fuel cell power generation technol- 
ogy’. 2.: Fiscal 1988 to 1992. Order Number DE94780614. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective to develop a dispersed generation type power 
generation system using phosphoric acid fuel cells, trial fabrication 
and operational studies have been carried out on a 1-MW class 
power plant of a low-temperature, low-pressure type. The 1987 fis- 
cal year has seen a successful power generation test at 100% 
load. In a heat run test at 100% load, plant operation characteris- 
tics have been identified in a continuous operation, and the 
operation techniques have been established. A time-series charac- 
teristics test has discovered characteristic failures in some cells, 
whereas healthy cells only have been used to have performed a 
705-hour continuous power generation. A plant actuation test and 
a load followability test have been conducted after repairing the 
faulty cells. The final operation record has reached a power gener- 
ation time of 2045 hours, and a cumulative power generation of 
697,151 kWh. Fuel cell bodies, turbo compressors, auxiliary com- 
bustors, main piping, and valves have been disassembled after the 
operational research for an inspection to check corrosion on de- 
vices and materials, and their strengths. No particular problems 
have been found. 4 figs., 3 tabs. 


24829 (ETDE/JP-mf-—94780614, pp. 87/12-87/25) Research 
and development of a phosphoric acid fuel cell power genera- 
tion system.: Research and development of a thermal power 
plant substitution fuel cell power generation system (high- 
temperature, high-perssure type). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (in Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 2.: Fiscal 1988 to 1992. 
Order Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a thermal power plant substituting 
power generation system using phosphoric acid fuel cells, trial fab- 
rication and operational studies have been carried out on a 1-MW 
class power plant of a high-temperature, high-pressure type. The 
1987 fiscal year has performed such modifications as replacing the 
main burner of the reformer and increasing the fuel outlet size 
based on the result of operational studies of the previous fiscal 
year. The modification work has been followed by a static charac- 
teristics test, a long-time power generation test, and a maximum 
output identifying test. After repairing a cooling system failure in 
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one of the fuel cell bodies, a power generation test and a time- 
series characteristics test have been conducted using four stacks, 
which have achieved a continuous power generation of 440 hours. 
A pliant actuation test and a load follow-up test have been exe- 
cuted thereafter, with which the operation record has reached a 
power generation time of 1018 hours, and a cumulative power gen- 
eration of 367,583 kWh. After completion of the operation studies, 
fuel cell bodies, turbo compressors, auxiliary combustors, main pip- 
ing, and valves have been disassembled to check corrosion on 
devices and materials, and their strengths. No particular problems 
have been found. 5 figs., 3 tabs. 


24830 (ETDE/JP-mf-94780614, pp. 87/26-87/36) Research 
and development of a phosphoric acid fuel cell power genera- 
tion system.: Research and development of a fuel cell power 
generation system used in an isolated island. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation tehnology’. 2.: Fiscal 1988 
to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper reports the research and development work on a fuel 
cell system using phosphoric acid fuel cells to be used in an iso- 
lated island. The system researches have included discussions on 
a technology to link alternating current with a diesel engine genera- 
tor, a technology for optimal operation with a diesel engine 
generator, measures against salt damage to the present system, 
and a methanol acquiring method. The elementary researches 
have conducted development of composite electrodes, a composite 
electrode cell technology, and a methanol reforming technology 
with high load followability. The trial fabrication and operational re- 
searches of the power plant have performed plant design, trial 
fabrication of the fuel cells and reforming devices, and investigative 
studies on promoting introduction of the present system. In the 
system researches, an inverter has been designed to suppress 
overall voltage harmonic distortion the inverter generates to below 
2% to 3%. The element researches have realized mass production 
of 3600-cm? class composite electrode substrates. A small 
methanol reformer experiment has been carried out to verify the 
reformer’s load responsiveness. A life evaluation on the catalyst 
combusting catalyst has discovered no deterioration in the catalyst 
in a 1000-hour continuous operation. 8 figs., 4 tabs. 


24831 (ETDE/JP-mf-94780614, pp. 87/36-87/53) Develop- 
ment of an overall technology for phosphoric acid fuel celis.: 
Research and development of a fuel cell power generation 
system for business use. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Feb 1994. 503p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation tehnology’. 2.: Fiscal 1988 to 1992. Order Num- 
ber DE94780614. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper reports the research and development work on a fuel 
cell power generation system using phosphoric acid fuel cells for 
business use. The system researches have included pre- 
investigation on loads, and discussions on methods to recover heat 
generated from fuel cells, a performance test, an actual load test, 
and a trap test in the operational tests. High-temperature thermal 
output from the fuel cells will be used in a double-effect absorption 
water freezing/heating machine as a load for air conditioning of 
guest rooms in a hotel. Low-temperature thermal output will be 
connected to a part of the hot-water supply systems in a kitchen 
and guest rooms. The elementary researches have been per- 
formed for studies on fuel cell technologies and improvement of 
fuel cell characteristics. High-performance cooling technologies, re- 
forming technologies, and inverter technologies have been studied, 
and the system for 100-kW class plant machines has been re- 
viewed. The elementary researches have been used to execute a 
basic design for a 200-kW fuel cell power plant for business use. A 
high-performance turbine and a compressor have been developed. 
Developments have been made on tertiary system catalysts, and 


ERA Vol. 19, No. 9 235 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Cells 


capacity increase in phosphoric acid storage system using separa- 
tors with composite ribs as technologies for improving the fuel cell 
characteristics. 30 figs., 7 tabs. 


24832 (ETDE/JP-mf—94780614, pp. 87/54-87/78) Research 
and development of molten carbonate fuel cell power genera- 
tion systems.: Development of stacks and peripheral systems. 
New Energy and industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 503p. (In Japanese). In Research report 
on ‘development of the fue/ cell power generation tehnology’. 2.: 
Fiscal 1988 to 1992. Order Number DE94780614. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports research and development of molten carbon- 
ate fuel cell power generation systems of composite large-capacity 
type, variation large-capacity type, and internal reforming type. De- 
velopment works on the composite large-capacity type stacks 
included trial fabrication of basic modules and composite large- 
capacity cells, development of high-performance long-life 
electrodes, electrolyte plates, and high corrosion resistant cell con- 
stitutive materials, heat resistant cycling tests and life tests, and 
development of a technology to use higher pressures in fuel cells, 
and a technology to coo! and seal laminar cells. Development 
works on the variation large-capacity stacks have performed stud- 
ies on electrode life extension, pressurized operation technologies, 
tightening methods, fabrication of thin plate processed separators, 
electrodes, and electrolyte plates, power generation tests on large- 
area cells, and cooling characteristics analysis. In order to 
establish an internal reforming fuel cell technology, elucidation has 
been given on deactivation mechanisms in internal reforming cata- 
lysts, as well as discussions on structures of internal reforming fuel 
cells. As stack operational researches, evaluation tests have been 
given on 10-kW and 100-kW class stacks. Discussions have been 
given on heat exchange type and two-step catalyst combustion 
type reformers as peripheral devices. 26 figs., 6 tabs. 


24833 (ETDE/JP-mf-94780614, pp. 87/78-87/83) Research 
and development of molten carbonate fuel cell power genera- 
tion systems.: Supporting studies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
503p. (in Japanese). In Research report on ‘development of the 
fuel cell power generation tehnology’. 2.: Fiscal 1988 to 1992. Or- 
der Number DE94780614. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports supporting studies including material technol- 
ogy development for molten carbonate fuel cell power generation 
systems. Discussions have been given on metallic materials for 
cathodes and anodes, separator materials, and separator material 
plating technologies. Ribbed anodes have been discussed. Investi- 
gations have been made on ceramics as to adjustment of 
electrolyte plate materials as an integrating technology, sheet form- 
ing conditions, and degreasing behavior in the integrated products. 
Cathode material development and ceramic material property eval- 
uation have been made. Paper electrolyte plates have been 
developed, from which electrolyte plate matrices have been ob- 
tained that are more difficult to break, and exhibit good cell 
characteristics. For coal gas handling technology development, dis- 
cussions have been made on a dry refining technology and an 
inorganic salt type gas refining technology. In order to develop a 
capacity increasing technology, a simulation method has been dis- 
cussed by assuming a model plant. The Texaco oxygen blowing 
process has been discussed as a coal gasification system, and the 
dry system as a gas refining system. The PSA system and the 
inorganic salt system have been discussed to develop a high- 
performance gas separating and refining technology. 8 tabs. 


24834 


(ETDE/JP-mf—94780614, pp. 87/84-87/86) Research 
and development of molten carbonate fuel cell power genera- 
tion systems.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 503p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation tehnology’. 2.: Fiscal 1988 
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to 1992. Order Number DE94780614. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper reports conceptional designs for practical units for a 
molten carbonate fuel cell power generation system and coal gasi- 
fication technologies. Before advancing the conceptional designs 
for practical units to be used in electric utility businesses, investiga- 
tions have been given on literatures on about 60 cases of molten 
carbonate fuel cell power generation systems that had been pub- 
lished inside and outside Japan so far. Discussions have been 
given on profiles of these plants as seen from the design results. 
This paper summarizes the target specifications to the plants, 
which may be used as basics for conceptional designs of 
megawatt class plants. The target specifications cover operating 
conditions, fuel conditions, environmental conditions, and 
economies. Investigations made for coal gasification technologies 
include those on literatures such as the 'U.S. Coolwater Project’ 
and the ‘pressurized two-step jet bed gasification furnace devel- 
oped by the Electric Utility Research Center’, as well as the '200 t/ 
d jet bed coal gasification furnace’ to be developed by NEDO and 
a dry gas refining plant. Target specifications for MCFC power gen- 
eration plants have been established by dividing the plants into 0.5 
to 1 million kW class, 200 to 500 thousand kW class, and 10 to 50 
thousand kW class. 1 tab. 


24835 (ETDE/JP-mf-94780614) Research report on ‘devel- 
opment of the fuel cell power generation technology’. 2.: 
Fiscal 1988 to 1992. No corporate text available. Feb 1994. 503p. 
(In Japanese). Order Number DE94780614. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

NEDO arranged results of the research on the development of 
the fuel cell power generation technology during fiscal 1981 to 
1987. During 1981 to 1983, research and development were made 
on a dispersed generation type fuel cell power generation system 
using phosphoric acid fuel cells (low temperature/pressure type) 
and a thermal power plant substitution type fuel cell power genera- 
tion system (high temperature/pressure type). During 1984 to 1986, 
in addition to the above, research was made on a total system of 
phosphoric acid fuel cells, trial operation of a molten carbonate fuel 
cell power plant (matrix electrolyte method, paste electrolyte 
method) and a total system. In 1987, as to molten carbonate fuel 
cells, researches were made on stacks and a peripheral system, 
support, and a total system. As a comprehensive technology devel- 
opment of phosphoric acid fuel cells, researches were made on a 
fuel cell power generation system for isolated island use and a fuel 
cell power generation system for business use. 


24836 (ETDE/JP-mf-94780648) Research report on ‘devel- 
opment of the fuel cell power generation technology’. 1.: 
Fiscal 1981 to 1987. New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Feb 1994. 508p. (in 
Japanese). Order Number DE94780648. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

NEDO arranged results of the research on the development of 
the fuel cell power generation technology during fiscal 1988 to 
1992. In 1988, as a comprehensive research on phosphoric acid 
fuel cells, research and development were made on an isolated is- 
land use fuel cell power generation system and a business use 
fuel cell power generation system. As a research on a molten car- 
bonate fuel cell power generation system, studies were made on 
stacks, a peripheral system, support, and a total system. In 1989, 
in addition to the above, research and development were made on 
elementary technology and a power generation system of solid 
electrolyte fuel cells. In 1990, conducted were a comprehensive 
study of phosphoric acid fuel cells and a study of the high effi- 
ciency turbine/compressor and system. Afterward, phosphoric acid 
fuel cell 1000 kW power generation facilities were dismantled and 
removed. In 1991 and 1992, research and development were con- 
tinued on the molten carbonate fuel cell power generation system 
and solid electrolyte fuel cells. 





24837 (ETDE/JP-mf-94780648, pp. 88/1-88/9) Integrated 
technological development of phosphoric acid fuel celis.: Re- 
search and development of a fuel cell power generation 
system used in an isolated island. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (in Japanese). In Research report on ‘development of the 
fuel cell power generation technology’.1.: Fiscal 1981 to 1987. Or- 
der Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the site construction, trial fabrication, and op- 
erational research on a phosphoric acid fuel cell power generation 
system installed at the Tokashiki power plant of Okinawa Electric 
Power Company. The site construction has arranged devices that 
require constant monitoring, and peripheral devices installed in a 
control room, and devices that generate heat and noise in an elec- 
tric room. Because the fuel cell power plant should be installed in a 
diesel engine power generation plant, measures to shut off noise 
from the diesel generators to the control room have been applied. 
Waste heat generated in the electric room was cooled by a room 
cooling equipment. A discussion has been given on an automatic 
operation mode of the 200-kW class fuel cell plant, which was de- 
cided to operate being connected with a mimic load in the first 
phase of the power generation test. The fuel cell had a composite 
electrode cell and stack construction. A 9000-hour life test has 
been given on small cells which have been discharged continu- 
ously. A 4000-hour continuous power generation test has also 
been done on compositely laminated parts with 3,600-cm? class 
area. Fuel catalysts in the reforming devices have been given a 
2,700-hour life evaluation test. 9 figs., 2 tabs. 


24838 (ETDE/JP-mf-94780648, pp. 88/10-88/21) Integrated 


technological development of phosphoric acid fuel cells.: Re- 
search and development of a fuel cell power generation 
system for business use. New Energy and Industrial Technology 


Development Organization, Tokyo (Japan). Feb 1994. 508p. (in 
Japanese). In Research report on development of the fue! cell 
power generation technology’.1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

In order to research and develop a fuel cell power generation 
system for business use, system studies and prototype operational 
studies have been performed, a high-efficiency turbine and a com- 
pressor have been developed, and waste heat from the fuel cells 
has been analyzed. The system studies have investigated how en- 
ergy is used at the selected test site, which has been verified a 
load facility suitable for a 200-kW fuel cell plant. The element stud- 
ies have fabricated large cell blocks on a trial basis, and conducted 
a chronological characteristics evaluation test lasting for 11,000 
hours. Using a 100-kW stack, a combination test with a reforming 
device has been carried out to identify such characteristics as 
steady load, activation and shutdown, and load change. Aerody- 
namic performance of the compressor impellers and expander 
impellers has been discussed to optimize their shapes. The proto- 
type units of the present system have been given a performance 
test, and were verified to have performance as designed. The 
overall thermal efficiency of the present system has been found 
69% when an electric heat pump is used in the auxiliary system , 
and 68% when a chemical heat pump is used. The thermal effi- 
ciency is higher than using a boiler. 10 figs., 3 tabs. 


24839 (ETDE/JP-mf—94780648, pp. 88/22-88/62) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Development of stacks and peripheral systems. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 508p. (in Japanese). In Research report 
on ‘development of the fuel cell power generation technology’.1.: 
Fiscal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports on molten carbonate fuel cell power genera- 
tion systems of composite large capacity type and variation large 
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capacity type, internal reforming technologies, stack operational re- 
searches, and peripheral system development. In order to discuss 
basic modules for MCFC, intermediate header type fuel cells have 
been fabricated on a trial basis, and evaluated. Upon dismantling 
the cells after a 2,060-hour operation, the corrugated plates with 
holes have been found heavily corroded causing the performance 
degradation. The composite large capacity stacks with an area of 
3,000 cm? have been tested for power generation. Prototype 10- 
kW class fuel cells have been fabricated for operational studies. 
Elementary technology development activities have included devel- 
opments of high-performance long-life electrodes, electrolyte plates, 
cell structuring members, heat cycling tests, life tests, a technology 
to handle higher cell pressures, and a technology to cool and seal 
laminated cells. Stacks of variation large capacity type and using 
an internal reforming technology have been fabricated. Operational 
studies have been given on 10-kW class stacks. A conceptional 
design has been made on a 100-kW class cell testing equipment, 
and its peripheral systems have been developed. 38 figs., 5 tabs. 


24840 (ETDE/JP-mf-94780648, pp. 88/63-88/72) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Supporting system. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’.1.: Fiscal 1981 to 1987. Or- 
der Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports supporting studies on a molten carbonate fuel 
cell power generation system, such as developments of material 
technologies, coal gas handling technologies, capacity increasing 
technologies, and high-performance gas separating and refining 
technologies. Corrosion in cathode materials as metallic materials 
has been tested, and their electric conductivity and polarization 
characteristics have been measured. Six kinds of metal powder 
have been manufactured as anode materials by using a high- 
pressure water atomizing process. An Ni-Cr-Fe alloy has been 
selected as a separator material. Separator material plating tech- 
nologies have been discussed. Electrode characteristics of ribbed 
anodes have been investigated. An integrated type manufacturing 
method has been established for ceramics materials. A matrix 
structure has been developed for the electrolyte plates. A dry gas 
refining technology to handle coal gas, and an inorganic salt gas 
refining technology have been developed. A simulation has been 
carried out to analyze a coal gasification composite molten carbon- 
ate fuel cell power generation plant. In order to develop a 
high-performance gas separating and refining technology, two 
kinds of absorbent effective for separation of H2O and CO2 have 
been selected in the PSA system. 4 figs. 


24841 (ETDE/JP-mf-94780648, pp. 88/73-88/74) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 508p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’.1.: Fiscal 1981 
to 1987. Order Number DE94780648. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Researches have been performed on a total system to be in- 
stalled as an MCFC power generation plant for utility business. Its 
application patterns as power plants may include a basic power 
supply system (0.5 to 1 million kW), a middie class power supply 
system (0.2 to 0.5 million kW), and a discrete power supply system 
(10,000 to 50,000 kW). Fuels used for the systems are coal, coal 
and LNG, and LNG and methanol. The fuel to be used first in the 
MCFC power plants would be LNG/methanol according to the 
relative system difficulty. Power generation efficiency has been dis- 
cussed on a discrete MCFC power supply system using natural gas 
under variable system configurations and operating conditions. The 
result has indicated that a configuration using cathode recycles has 
the highest efficiency. It was found that a case with fuel cell pres- 
sure of 6 kg/cm?A showed the highest power generation efficiency 
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(about 49% at generating end) as a result of influence from motive 
power in the plant. Required specifications for a discrete power 
supply system and a megawatt class plant have been discussed 
with reference to those for demonstration PAFC plants. 1 tab. 


24842 (ETDE/JP-mf-94780648, pp. 89/1-89/5) Integrated 
technological development of phosphoric acid fuel cells.: Re- 
search and development of a fuel celi power generation 
system used in an isolated island. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’.1.: Fiscal 1981 to 1987. Or- 
der Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the site construction, trial fabrication, and op- 
erational research on a phosphoric acid fuel cell power generation 
system installed at the Tokashiki power plant of Okinawa Electric 
Power Company. Subsequent to the construction works for the 
control room and the methanol storage tanks having been carried 
out in the 1988 fiscal year, the 1989 fiscal year has executed con- 
structions for the methanol fuel receiving pipings and the mimic 
load facilities. The power generation test facilities and their related 
devices were completed their installation in September 1989. After 
adjustment tests, the rated power output of 215 kW at the 
generating-end output was generated successfully in October. Op- 
erations have been performed under different conditions including 
repeated activations and shutdowns, proving that the fuel cells can 
be operated stably. System inter-connection test operation (parallel 
operation with diesel generators) has been operated to supply 
power to the system in Tokashiki Island since January 1990. The 
system harmonics under the system interconnected condition has 
been found unchanged from that in single diesel generator opera- 
tion. As of March 10, 1990, the cumulative power generation time 
has reached 1,198 hours, the cumulative power generation 171,338 
kWh, and the operation time utilization 66%. 2 figs., 4 tabs. 


24843 (ETDE/JP-mf—94780648, pp. 89/11-89/47) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Development of stacks and peripheral systems. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 508p. (In Japanese). In Research report 
on ‘development of the fuel cell power generation technology’. 1.: 
Fiscal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports on development of molten carbonate fuel cell 
power generation systems as to stacks of composite large capacity 
type, variation large capacity type, and using internal reforming 
technologies, as well as their peripheral systems. In the composite 
large capacity technology, five composite large capacity cell stacks 
of 3,600-cm* class that combine four 900-cm* cells have been 
tested for power generation, and dismantled for a test after opera- 
tion of 2,230 hours. As a result, it was found that the separators 
have been corroded relatively severely, showing a need of improv- 
ing their corrosion resistance. In the variation large capacity type 
cells, in order to develop members for large area cells, thin plate 
processed separators have been fabricated on a trial basis to be 
used in 1-m* class 10-kW stacks and 6-kW stacks for preliminary 
tests. With regard to the internal reforming technology, investiga- 
tions have been given on the effect of catalyst arrangement on 
electrolyte deposition. Small stacks (three 256-cm* cells) have 
been fabricated to perform operation evaluations. Operations have 
been executed on 10-kW stacks developed by the NEDO/Hitachi 
group and the NEDO/ishikawajima-Harima group to identify the 
stack characteristics. 51 figs., 4 tabs. 


24844 


(ETDE/JP-mf—94780648, pp. 89/47-89/55) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Supporting studies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 


fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
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New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell 
(MCFC) power generation system, this paper discusses such 
supporting technologies as material and coal gas handling tech- 
nologies, capacity increasing technologies, and CO2 separating 
technologies. Elucidation has been given to the contribution of Al, 
Ni, and Cr contents to corrosion in metallic cathodes. Porous bod- 
ies have been manufactured by using the same sintering process 
as applied to Ni powder. A high creep resistant anode material has 
been developed. A method for testing corrosion under polarization 
of separator materials has been established, leading to clarification 
of high corrosion resistant materials. An anode AC impedance 
analysis model has been prepared. Ceramics systems have also 
been discussed for use as anode materials, cathode materials, and 
electrolyte plates. Improvements have been given to device specifi- 
cations and desulfurizing catalysts for dry refining of coal gas. An 
inorganic salt gas refining process using ZnFe204 has also been 
discussed. Simulation, device specifications, and heat/material 
balance have been discussed on a 0.5 million-kW class coal gasifi- 
cation MCFC composite power generation system. A test purposed 
for CO2 separation using the PSA system has attained a CO2 con- 
centration of 98% and a recovery rate of 85%. 1 tab. 


24845 (ETDE/JP-mf-94780648, pp. 89/55-89/56) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 508. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 1.: Fiscal 1981 
to 1987. Order Number DE94780648. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell (MCFC) 
power generation system, this paper discusses a total system. 
Conceptional designs have been made on two cases of centralized 
type power supply system (300 MW, an external reforming type) 
using LNG as fuel, and one case of discrete type power supply 
system (30 MW, an internal reforming type). Attaching a steam tur- 
bine to an external reforming centralized power supply system has 
improved the plant gross thermal efficiency to 54% when the cur- 
rent density is 150 mA/cm?. However, its contribution is small 
because of the steam turbine output ratio being 1.4% of the entire 
system. Similarly, the efficiency drop has been found as small as 
3% even when the current density has been raised to 200 mA/cm?, 
maintaining the plant gross thermal efficiency at 51%. A high effi- 
ciency of 55% has been obtained from the internal reforming 
discrete type system even at 200 mA/cm?. Thermal efficiency has 
been calculated on an air-blow pressurization two-step jet bed coal 
gasification MCFC composite power generation system. Long- 
distance large power transmission from a large one million-kilowatt 
MCFC power generation system has shown an improvement in 
transport amount by 10% to 20% over the conventional power gen- 
eration systems. Investigations and discussions have also been 
given on MCFC operation, maintenance, and management. 


24846 (ETDE/JP-mf-94780648, pp. 89/57-89/64) Research 
and development of a solid electrolyte fuel cells.: Develop- 
ment of elementary technologies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fue! cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

In order to increase capacity of a solid electrolyte fuel cell, tech- 
nologies to manufacture cell components have been discussed. 
LaCrO3 has been selected as a ceramic separator material for its 
electric conductivity at about 1000°C and resistance to reducing 
and oxidizing atmospheres. However, because the material breaks 
easily, a substrate has been covered by LaMnO3 using a powder 
sintering process, over which an LaCrO3 layer has been formed 





using a plasma spray process. In a test on single cells without sep- 
arators, a voltage of 0.68V has been obtained at a current density 
of 0.3 A/cm?. Separator characteristics have been investigated 
when alloy separators are used, in a configuration of an LaSrMnO3 
air electrode, an NiO-yttrium stabilized zirconia (YSZ) electrode, 
and YSZ electrolyte. A test on single cells without separators has 
obtained 310 mAV/cm? against 0.7V. A co-sintering manufacturing 
method has provided dense sinters when thermal expansion and 
contraction have been optimized. It has been found that, in a com- 
posite anode, particle sizes of Ni and ZrO2 powders give a grave 
influence on the microstructure. Single cell manufacturing using 
film spray on porous body supported tubes has been discussed 
besides the sintering process, but its performance has been found 
still insufficient. 7 figs. 


24847 (ETDE/JP-mf-94780648, pp. 89/6-89/10) Integrated 
technological development of phosphoric acid fuel cells.: Trial 
fabrication and operational research on a fuel cell power gen- 
eration system for business use. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the result of research and development of a 
fuel cell power generation system for business use using phospho- 
ric acid fuel cells. A 200-kW fuel cell power generation test facility 
for a hotel has been operated continuously for 1,439 hours as of 
March 1990 for a cumulative power generation of 215,895 kWh at 
an operation time utilization of 75%. Adjustments are being per- 
formed on the waste heat utilizing facilities for low-grade waste 
heat systems (hot water supply to the kitchen and the guest rooms 
in the hotel) that uses hot water at 70°C recovered from the fuel 
cells. Detailed design and fabrication have been carried out on a 
practical turbo compressor, which has been assembled in a single 
unit and adjusted. Dynamic characteristics and efficiency in a 
1-MW pliant have been improved, and the system has been opti- 
mized. To explain, the efforts have included improvement of the 
power generation efficiency, reduction in plant actuation time, 
improvement of load followability, simplification of the system, re- 
duction in utility consumption, and dynamic characteristics analysis 
using simulations. In order to develop a thermal power plant substi- 
tuting fuel cell power generation system, discussions have been 
given on improving the plant gross thermal efficiency, shortening 
the actuation time, and reducing the auxiliary machine power con- 
sumption. 3 figs., 2 tabs. 


24848 (ETDE/JP-mf-94780648, pp. 89/64-89/65) Research 
and development of a solid electrolyte fuel cells.: Research on 
power generation system. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Feb 1994. 508p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
In order to develop a solid electrolyte fuel cell power generation 
system, this paper discusses software aspects such as for systems 
and future visions. The software technology has a complementary 
relationship with establishing elementary technologies in hardware 
aspects. The principle and construction aspects of the softwares 
have put generally in order such fuel cells as the phosphoric acid 
type, the molten carbonate type, and the alkaline type. Solid elec- 
trolyte fuel cells have also been put in order as to their types and 
features. Shapes of solid electrolyte fuel cells have been classified 
into cylindrical, flat plate, and integrated types, and features by ma- 
terial developing and manufacturing technologies have been put in 
order. The operation principles have been discussed and put in or- 
der getting back to the basic standpoint of practical application. 
Features of their constructions and materials have been put in or- 
der. In order to find problems, solutions, and directionalities of the 
development, investigations have been given on the state of affairs 
inside and outside Japan by using latest literature information and 
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site investigations. Research and development problems have 
been extracted and put in order on cell structures, fuel gas supply- 
ing parts, and power draw-out parts in different types of the 
system. The same has been done on the systematization technolo- 
gies. Cell and stack evaluating methods have also been sorted out 
from wide range of areas upon applying free ideas. The paper also 
reports the committee activities. 


24849 (ETDE/JP-mf-94780648, pp. 90/1-90/4) Integrated 
technological development of phosphoric acid fuel cells.: Re- 
search and development of a fuel cell power generation 
system used in an isolated island. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper discusses an on-site system suitable for the applica- 
tion area to promote practical use of a phosphoric acid fuel cell 
power generation system. The fuel cell power generation system 
for an isolated island installed at the Tokashiki power plant of Oki- 
nawa Electric Power Company uses methanol as fuel, and outputs 
a power of 200 kW at 6.6 kV. The Okinawa Electric Power's power 
plant on the island uses five diesel generators with an output of 
1900 kW, which is connected with four surrounding islands with 
submarine cables. System interconnection operation with fuel cells 
has been carried out on a test basis since 1990. As of March 
1991, the cumulative operation time has reached 6880 hours and 
the power generation 781 MWh. The power plant requires normally 
actuation and shutdown only with the operation being monitored 
automatically. The plant has been verified of being capable of 
unattended operation. Maintenance of the water treatment facilities 
suffices only by replacing the ion exchange resin monthly, and 
checking the reformers, filters, valves and instrumentation annually. 
Minor failures and operational troubles have been experienced, but 
have been corrected accordingly. 1 fig., 3 tabs. 


24850 (ETDE/JP-mf-94780648, pp. 90/12-90/14) Develop- 
ment of comprehensive technology for phosphoric acid fuel 
cells.: High-efficiency turbine/compressor. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Feb 
1994. 508p. (In Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OST!; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the progress of developing a high efficiency 
turbine-compressor used in a phosphoric acid fuel cell power gen- 
eration system, as a NEDO 1988-1992 fiscal year report. The 
compressor specifications call for mono-axial centrifugal two-stage/ 
single radial expansion type capable of handling the 5 MW power 
plant, a rating of 25000 rpm, and a delivery pressure of 6 kg/cm?. 
The bearing is a gas bearing, adopting a hybrid tilting pad bearing 
using both static and dynamic pressure effects, and a static pres- 
sure thrust bearing. The 1992 fiscal year has performed a 
comprehensive performance evaluation test on the compressor. As 
a result, an efficiency of 74.2% has been achieved against the tar- 
get of 70%. Measurements of rotor vibration during a test have 
verified the stable operation of the compressor. A case has been 
assumed that the pressure and temperature in the fuel cell system 
have varied, and the rotation speed and delivery pressure have 
been measured when the expander load has varied, as a response 
test of the compressor. No problems have been identified in the re- 
sponsiveness and reliability. 2 figs., 3 tabs. 


24851 (ETDE/JP-mf-94780648, pp. 90/15-90/16) Develop- 
ment of comprehensive technology for phosphoric acid fuel 
cells.: System studies. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Feb 1994. 508p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
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and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the system studies in developing a compre- 
hensive technology for phosphoric acid fuel cell power generation 
systems, as a NEDO 1988-1992 fiscal year report. A conceptional 
design has been made on a power plant for city energy application 
(with a size of 15 MW) based on the result of past achievements in 
improving the plant dynamic characteristics and efficiency, utilizing 
the waste heat, and optimizing the system. Town gas is used as a 
fuel. The fuel cell system is operated at a temperature of 200°C 
and a pressure of 6 kg/cm®G, with the waste heat used to generate 
steam that is used as reformer steam, gas-water separation heat 
source, and for water treatment equipment and other applications. 
Waste gas from the reformer is used to drive waste gas turbines to 
generate electric power. The system is designed for an efficiency 
of 46.0% at the power generation terminal, a stack output of 860 
kW/stack x 18 stacks, and a rated system output of 15 MW (at AC 
generation terminal). Target values under the design call for an ac- 
tuation time of 3 hours or less, a load change rate of 20%/min, and 
an output adjusting range from 30% to 100%. 1 fig., 1 tab. 


24852 (ETDE/JP-mf—94780648, pp. 90/17-90/68) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Development of stacks and peripheral systems. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 508p. (In Japanese). In Research report 
on ‘development of the fue/ cell power generation technology’. 1.: 
Fiscal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

This paper reports the system study in developing stacks and 
peripheral devices related to molten carbonate fuel cell power gen- 
eration systems, as a NEDO 1988-1992 fiscal year report. The 
present study has intended to develop stacks of the following types 
and study elementary technologies: a composite type stack aimed 
at a 100-kW class cell based on 25-kKW class normal pressure 
stacks; a variation large-capacity type stack aimed at 50-kW to 
100-kW class stacks using tapes or thin electrodes and electrolyte 
plates; and an internal reforming type stack filled with reformed 
catalysts. The study covers such a wide area of studying periph- 
eral devices and systems as stack operational study, control, and 
optimization. For instance, 900 cm? x 12 stacks have been fabri- 
cated on a trial basis that use three kinds of cathodes, two kinds of 
electrolyte plates, and four kinds of separators for composite large- 
capacity cells. These stacks have been given evaluation tests. As 
a result, useful results and progresses have been achieved in dif- 
ferent study sections, including very stable operation lasting 1600 


hours, and related findings on the system operation. 51 figs., 12 
tabs. 


24853 


(ETDE/JP-mf-94780648, pp. 90/4-90/12) Development 
of comprehensive technology for phosphoric acid fuel celis.: 
Fuel cell power generation system for business use. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Feb 1994. 508p. (In Japanese). In Research report on 
‘development of the fuel cell power generation technology’. 1.: Fis- 


cal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the course of developing a 200-kW fuel cell 
power generation system for business use under operation tests, 
as a NEDO 1988-1992 fiscal year report. The system has been in- 
stalled in a hotel having 550 guest rooms, with a contract power 
consumption of 2200 kW and freezers with a capacity of 1360 RT. 
The power pliant has achieved a longest continuous operation time 
of 1555 hours from February to May 1990. High-order waste heat 
(steam at 170°C) has been used as a heat source in summer to 
operate the double-effect absorption type cold-hot water making 
machines to execute room cooling, from which data as a cogener- 
ation system have been collected. With respect to an optimal 
operation as a cogeneration system, the actual operating condi- 
tions have been compared with an operating condition applied with 
an optimal result calculated on a real-time basis (in a simulation), 
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where the effectiveness of the comparison has been verified. As of 
the end of March 1991, the cumulative operation time has reached 
8832 hours (including 51 actuations and shutdowns) and the trans- 
mitted power has amounted to 1203 MWH. A large number of 
findings have been derived on the operation and maintenance re- 
quirements. 6 figs., 3 tabs. 


24854 (ETDE/JP-mf-94780648, pp. 90/68-90/70) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Supporting studies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (in Japanese). In Research report on ‘development of the 
fue! cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper discusses supporting studies on a molten carbonate 
fuel cell (MCFC) power generation system, such as material coal 
gas handling, capacity increasing, and CO2 separation. Manufac- 
turing conditions have been standardized for Fe-Cr-Al alloy porous 
cathodes, and sinters have been obtained by adding auxiliary 
agents optimally. Optimizing the sintering conditions for rnicrostruc- 
tures has provided anode materials with less than 3% creep. 
High-corrosion resistant separator materials have been developed 
by performing tests on corrosion under polarization. Fuel elec- 
trodes and air electrodes have been manufactured from ceramic 
materials by using a tape cast forming process. Good electric re- 
sistance, heat cycles, and corrosion resistance have been obtained 
in alumina-based fibers and beads material electrolyte plates. 
Desulfurizing catalysts have been improved in the coal gas dry re- 
fining process. Discussions have been given on highly active and 
corrosion resistant zinc ferrite desulfurizers. A 500-MW class coal 
gasification MCFC power generation system has been discussed, 
where a prospect of higher than 47% efficiency has been attained. 
A CO2 separation system of the PSA type has been structured. 


24855 (ETDE/JP-mf-94780648, pp. 90/70-90/73) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 508p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 1.: Fiscal 1981 
to 1987. Order Number DE94780648. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Conceptional system design has been made to develop a molten 
carbonate fuel cell (MCFC) power generation system. A 500-MW 
class coal gasification MCFC composite power generation has 
been used as the object for designing a large-capacity centralized 
power supply system, where three systems, 'F’, 'G’ and 'H’ have 
been compared. The gasification furnace uses a pressurization 
two-chamber two-step jet bed for ’F’ and ’G’ systems, a single- 
chamber bed for the ’'H’ system. Gassing agents are air for the 'F’ 
system, and oxygen for the 'G’ and ’H’ systems. Fuel feed uses a 
dry feed for the 'F’ and 'H’ systems, and a slurry feed for the ’G’ 
system. The 'F’ and 'G’ systems use dry gas refining, while the ’'H’ 
system uses wet refining. The MCFC waste heat has been recov- 
ered as electric power in any of the systems by using a bottoming 
cycle. The power supply terminal efficiencies for the ’F’, 'G’ and 'H’ 
systems have been 50.6%, 48.2%, and 51.2% respectively. The 
air-blow system results in lower power supply terminal efficiency 
than the oxygen-blow system. However, the motive power required 
in the plant is as little as 7% against 12% in the oxygen-blow sys- 
tem, which leads to an expectation of higher than 50% efficiency at 
the power supply terminal. Difference in effect to the efficiency be- 
tween the dry and wet systems is not noticeable. The total power 
generation ratio of the steam and expansion turbines to that of the 
entire plant accounts for about 40%, which is a high rate. 2 tabs. 


24856 (ETDE/JP-mf-94780648, pp. 90/74-90/82) Research 
and development of solid electrolyte fuel cells. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Feb 1994. 508p. (in Japanese). In Research report on 





‘development of the fuel cell power generation technology’. 1.: Fis- 
cal 1981 to 1987. Order Number DE94780648. Source: OSTI: 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

A cell component manufacturing technology has been discussed 
as an elementary technology to develop solid electrolyte fuel cells. 
Improvements have been made on anti-spray bending strength and 
processibility of an LaMnO3 substrate in a ceramic composite sep- 
arator made of an LaMnO3 powder sintered substrate sprayed with 
LaCrO3. A voltage of 0.77V at a current density of 0.3 A/cm* has 
been obtained in a single cell test. Ni-Cr-(Fe)-Al-based alloy sur- 
face having high heat resistance and electric conductivity has been 
covered with La-based oxides to obtain good separator characteris- 
tics. Co-sintered single cells have been manufactured by optimizing 
material composition, powder properties, and binders to relieve 
heat stress in the co-sintering process. Basic compositions have 
been discussed to develop composite electrodes with a microstruc- 
ture most suitable for fuel cell gas reaction. An La0.8Sr0.2Mn03 
film has been formed on a porous body supporting tube as an air 
electrode by means of plasma spraying, and an LaCoO3 film by 
means of acetylene spraying. These films have been combined 
with a fuel electrode NiO/YSZ system, whereas a performance of 
0.7V or higher at 400 mA/cm? has been obtained. 13 figs., 2 tabs. 


24857 (ETDE/JP-mf-94780648, pp. 90/83-90/84) Research 
and development of a solid electrolyte fuel cells.: Research on 
power generation system. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Feb 1994. 508p. (In 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

In order to develop a solid electrolyte fuel cell power generation 
system, this paper discusses software aspects such as for systems 
and future visions. The software technology has a complementary 
relationship with establishing elementary technologies in hardware 
aspects. Fuel cell power generation systems for electric utility busi- 
ness on-site use have been compared with the conventional 
systems to discuss features and basic system configurations. In- 
vestigations have been given on cell and stack technologies to 
investigate the state of the technological development to comple- 
ment the investigations having been carried out in the previous 
year. Investigations and discussions have been conducted on ex- 
amples of discussions on system configurations and peripheral 
devices. Cell and stack evaluation methods have been discussed 
as to their evaluation items and methods. Utilization areas and uti- 
lization patterns have been put in order from users’ standpoint on 
fuel cell power generation systems for electric utility business and 
on-site use to discuss requirements on the systems. Further, 
performance in a representative system configuration has been dis- 
cussed to identify effects of major operating condition changes on 
the performance, and extract assignments required for the system 
development. Circumstances in the investigation committee meet- 
ings are also reported. 


24858 (ETDE/JP-mf-94780648, pp. 91/2-91/65) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Development of stacks and peripheral systems. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 508p. (In Japanese). In Research report 
on ‘development of the fuel cell power generation technology’. 1.: 
Fiscal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper discusses stack systems to develop a molten carbon- 
ate fuel cell power generation system. Discussions have been 
given on steps of 1 kW, 25 kW, and 100 kW to increase composite 
capacities; prototype intermetallic compound anodes made of 
porous Ni dispersed with Al have been fabricated using the 
elementary technology; and pore structures in electrodes and elec- 
trolyte plates have been discussed. Investigations have been given 
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on the cause of carburization happened to the anode side separa- 
tors, and its effect on corrosion. Heat resistance cycle and life tests 
have been performed to discuss time-based increase in internal 
resistance and measures to suppress the internal resistance. Con- 
structions of dispersed-flow separators to cool laminated cells have 
been discussed. Electrodes and electrolyte plates with large area 
have been fabricated on a trial basis for variation large capacity 
type stacks by using continuous tape forming and sintering pro- 
cesses. A heat cycle test has been given on a 15-kW large-area 
stack. Discussions have been given on such elementary technolo- 
gies as improvement of electrodes and electrolyte plates, and 
extension of separator life. The internal reforming type fuel cell 
system has been discussed with regard to life extension measures 
including analyses of mechanisms of electrolyte deposition onto 
catalysts and catalyst types; fuel cell configurations; and use of 
higher pressures. 3 refs., 64 figs., 10 tabs. 


24859 (ETDE/JP-mf-94780648, pp. 91/65-91/70) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Supporting studies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fue! cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell 
(MCFC) power generation system, this paper discusses such 
supporting technologies as material and coal gas handling tech- 
nologies, capacity increasing technologies, and CO2 separating 
technologies. Performance of generating a voltage of 0.825V has 
been obtained from a single cell using iron-based alloy powder ma- 
terials when anode porosity is 70% and current density is 150 mA/ 
cm*. A separator material with aluminum electrolytically plated, and 
nickel dispersed showed superb corrosion resistance. Crack gener- 
ation has been reduced in a ZrO2 fiber reinforced electrolyte plate. 
High-performance corrosion resistant electrolyte plates have been 
fabricated in the ceramic system by using the electrode microstruc- 
ture controlling technology and alumina-based fiber reinforcement. 
Desutfurizing catalyst, TiO2-ZnO, for coal gas dry refining has been 
studied. Zinc ferrite, a regenerative desulfurizing agent, has been 
improved for the inorganic salt type gas refining. Discussions have 
been given on increasing capacity of a 500-MW class coal gasifi- 
cation MCFC power generation system. A CO2 separation testing 
equipment of a PSA system has been opened for inspection, but 
no anomalies such as corrosion, damages, and sludge generation 
have been discovered. 4 figs. 


24860 (ETDE/JP-mf—-94780648, pp. 91/70-91/74) Research 
and development of a molten carbonate fuel cell power gener- 
ation system.: Researches on a total system. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 508p. (in Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 1.: Fiscal 1981 
to 1987. Order Number DE94780648. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

With an objective to develop a molten carbonate fuel cell 
(MCFC) power generation system, this paper discusses a total sys- 
tem. Conceptional designs have been made on demonstration 
plants using external reforming type MCFC operating on natural 
gas. The designs have been performed on a power generation effi- 
ciency stressing type plant (A) and an overall efficiency stressing 
type plant (B). The plant A is of a centralized power supply system 
for an output of 50 MW (several hundred MW in parallel installa- 
tion), using LNG as fuel, without simultaneous heat supply, and 
with a site area as large as that for a coastal thermal power plant. 
The plant B is of large-scale discrete power supply system for an 
output of 20 MW (cold heat stressing system as an urban energy 
center), using city gas as fuel, with simultaneous heat supply, and 
with a site area of 0.25 m?/kW or less. The plant A has obtained a 
power supply terminal efficiency of 54.5%, and the plant B 
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achieved a power supply terminal efficiency of 50.1% and an over- 
all efficiency of 72.4%. The site area efficiency was 0.25 kW/m? for 
the plant A, and 0.083 kW/m? for the plant B. The centralized type 
power supply system installs several lines of the plant A, and the 
plant B has higher practical applicability in the discrete type power 
supply system. 2 figs., 2 tabs. 


24861 (ETDE/JP-mf-—94780648, pp. 91/75-91/94) Research 
and development of solid oxide fuel cells.: Development of el- 
ementary technologies. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Feb 1994. 508p. (in 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper presents the 1988-1992 fiscal year report on develop- 
ment of elementary technologies as part of the NEDO’s research 
and development activities on solid oxide fuel cells. Studies have 
progressed on sintering manufacturing technologies for separators 
and manufacturing technologies for co-sintered stacks. For ceramic 
separators, for example, densification has been realized by heat- 
treating an La(Ca)CrO3 separator layer that has been formed by 
thermal spraying; reduction of Ca doping amount has been 
achieved during the above heat treatment by properly selecting a 
composition; and cell tests on single cells to 10-cell stack cells 
have shown stable results. Further, reactive mechanisms in 
La(Sr)MnO3 air electrodes have been discussed, and corrosion re- 
sistance and electric conductivity by use of different oxide films on 
alloy separators have been investigated. As a result, effectiveness 
of La(Sr)CoO3 coating using a coating pyrolytic process has been 
identified. Other achievements include the development of three- 
layer co-sintered films comprising electrodes and electrolyte, and 
the development of all-cell co-sintered stacks using the foregoing 
films. 31 figs., 1 tab. 


24862 (ETDE/JP-mf-94780648, pp. 91/94-91/97) Research 


and development of solid oxide fuel celis.: Research on power 


generation system. New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). Feb 1994. 508p. (in 
Japanese). In Research report on ‘development of the fuel cell 
power generation technology’. 1.: Fiscal 1981 to 1987. Order Num- 
ber DE94780648. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper presents the result of research on power generation 
systems achieved during the 1991 fiscal year as part of the 
NEDO's research and development activities on solid oxide fuel 
cells (SOFC). The current fiscal year has performed conceptional 
designs on power generation system for electric utility business 
and on-site use upon hypothesizing SOFC cell characteristics and 
discussing system sensitivities in different system configurations 
and operating conditions. To explain, the fuel cell standard perfor- 
mance calls for a voltage of 0.7 V per cell, a current density of 300 
mA/cm*, an operating temperature of 1000°C, a fuel utilization rate 
of 80%, and a pressure of 8 ata for the business use cells and nor- 
mal pressure for the on-site use cells. Upon assuming these 
conditions, the fuel cells for business use would have outputs of 
300 MW and 20 MW, and those for on-site use would have an out- 
put of 1000 kW. Discussions have been given on different cases of 
using LNG, coal gasified gas, city gas, and methanol as fuels. For 
example, a case of the fuel cell system with an output of 300 MW, 
using LNG internal reformation, utilizing waste heat from gas tur- 


bines, and working at a cell pressure of 8 ata has shown an overall 
efficiency of 59.1%. 4 tabs. 


24863 (ETDE/JP-mf-94780648, pp. 92/2-92/55) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Development of stacks and peripheral systems. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Feb 1994. 508p. (In Japanese). In Research report 
on ‘development of the fuel cell power generation technology’. 1.: 
Fiscal 1981 to 1987. Order Number DE94780648. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
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This paper reports the system study in developing stacks and 
peripheral devices related to molten carbonate fuel cell power gen- 
eration systems, as a NEDO 1988-1992 fiscal year report. The 
present study has been intended to develop stacks of the following 
types and peripheral systems: a composite type stack aimed at a 
100-kW class cell based on 25-kW class normal pressure stacks; a 
variation large-capacity type stack aimed at 50-kW to 100-kW class 
stacks using tapes or thin plate electrodes and electrolyte plates; 
and an internal reforming type stack filled with reformed catalysts. 
The study covers such a wide area of studying peripheral devices 
and systems as stack operational study, control, and optimization. 
The research on composite large-capacity cells during the 1992 fis- 
cal year, for example, has performed a design and fabrication of a 
100-kW class cell system. The system comprises 88 composite 
large-capacity cells with an effective electrode area of 12100 cm*, 
having achieved outputting 110.4 kW in a power generation test. 
Other achievements include execution of a design for 100-kW 
class stacks for variation large-capacity cells. 38 figs., 14 tabs. 


24864 (ETDE/JP-mf-94780648, pp. 92/55-92/58) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Supporting studies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Feb 1994. 
508p. (In Japanese). In Research report on ‘development of the 
fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper presents a report on supporting studies as part of re- 
searches on a molten carbonate fuel cell power generation system, 
as a NEDO fiscal 1988-1992 report. With respect to developing the 
material technologies, iron-based and nickel-based cathodes have 
been fabricated on a trial basis to compare and discuss their polar- 
ization characteristics; optimal conditions for hydrogen reduction 
when Ni-Al anodes are manufactured have been elucidated; Ni-Cr 
alloy thin separators have been fabricated on a trial basis; and pro- 
totype ceramics materials (cathodes and electrolyte plates) have 
been manufactured and evaluated. These activities have provided 
a large number of useful findings. In addition, developments have 
been progressed in respective areas of coal gas handling technolo- 
gies, capacity increasing technologies, and high-performance gas 
separation and purification technologies. In the coal gas handling 
technologies, for example, influences of HCl and NH3 on desulfur- 
ization using TiO2-ZnO have been investigated to have elucidated 
that NH3 has no influence whatsoever. The capacity increasing 
technology development has discussed a system configuration of 
coal gas MCFC power generation of 500-MW ciass, and device 
sizes. 3 figs. 


24865 (ETDE/JP-mf-94780648, pp. 92/59-92/61) Research 
and development of molten carbonate fuel cell power genera- 
tion system.: Studies on a total system. New Energy and 
industrial Technology Development Organization, Tokyo (Japan). 
Feb 1994. 508p. (In Japanese). In Research report on ‘develop- 
ment of the fuel cell power generation technology’. 1.: Fiscal 1981 
to 1987. Order Number DE94780648. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper presents a report on studies on a total system as part 
of researches on a molten carbonate fuel cell power generation 
system, as a NEDO fiscal 1988-1992 report. Subsequent to the 
conceptional design having been carried out in the previous fiscal 
year on a demonstration plant of molten carbonate fuel cell 
(MCFC) power generation (extemal reforming system), the 1992 
fiscal year has performed a conceptional design on the same 
power plant of internal reforming system. A 1-MW output has been 
set for a high-efficiency heat simultaneously supplying system, and 
a 20-MW output has been set for a high-efficiency discretized 
power supply system. Such specifications have been discussed 
that the former system shall use normal pressure, and the latter 
system shall use a pressurization system, both using city gas as 
fuel. A conceptional designs have been made according to these 





specifications. As a result, such performance data have been ob- 
tained as the generating-end output efficiency of 46.9% for the 
former system and 55.8% for the latter system, the values having 
met the basic specifications liberally. In addition, the construction 
cost for the external reforming system designed in the previous 
year has been calculated, which turned out to be 327,000 yen/kW 
for a 25-MW plant. 3tabs. 


24866 (ETDE/JP-mf-94780648, pp. 92/62-92/115) Research 
and development of solid oxide fuel cells. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Feb 
1994. 508p. (in Japanese). In Research report on ‘development of 
the fuel cell power generation technology’. 1.: Fiscal 1981 to 1987. 
Order Number DE94780648. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

The NEDO's 1988-1992 fiscal year report has described results 
of research and development on solid oxide fuel cells and solid 
polymer fuel cells. Developments have been progressed on the 
solid oxide fuei cells as to the structure and constituting materials 
for large-area cell lamination type cells and composite cell lamina- 
tion type cells. Prototype module fabrication and tests have also 
been performed. Other activities have included the following: 
studies on effects of electrode structures as the material and infra- 
structure technologies (fabricating conditions such as_ sintering 
temperature and thermal spraying methods), internal reforming ele- 
ment tests, co-sintering technologies, and electric current collecting 
technologies; studies on designing cell peripheral systems includ- 
ing reforming devices, heat exchangers, and other devices; and 
conceptional designs of power plants. In the co-sintering technol- 
ogy study, a single cell with an effective electrode area of 500 cm? 
(with four electrolyte/electrode co-sintered films) has provided an 
output of 68 W when a current of 120 A has been applied. With re- 
spect to the solid polymer fuel cells, progress has been made in 
development of high-performance cells consisting of 1-kKW mod- 
ules, and studies covering from different ion exchange membranes 
to fixed and portable type systems. 52 figs., 18 tabs. 


24867 (LA-UR-94-1876) Effect of operating parameters and 
anode gas impurities upon polymer electrolyte fuel celis. Weis- 
brod, K.R.; Vanderborgh, N.E. Los Alamos National Lab., NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940812-12: 29. intersociety energy conversion engineering 
conference, Monterey, CA (United States), 7-12 Aug 1994). Order 
Number DE94014464. Source: OSTI; NTIS; GPO Dep. 

PEM fuel cells are actively under development for transportation 
and other applications. Integration of a PEM fuel cell stack with a 
methanol reformer requires an understanding of single cell perfor- 
mance under a range of operating conditions using anode gas 
contaminated with impurities. The effect of temperature, pressure, 
and anode gas impurities on single cell PEM performance was in- 
vestigated with platinum black electrodes. Single cell performance 
remained unchanged as temperature was varied between 80 and 
100 at 3 atm pressure. High water partial pressures at 120C pro- 
duced a mass transfer limiting current. While operation at 120C did 
not reverse COz poisoning, anode air addition proved effective. Air 
injection also decreased CO poisoning at injected concentrations 
up to 200 ppm CO. Higher single cell tolerance was observed for 
CH30H than CO. Up to 1 mole % CH3OH in the gas phase re- 
duced the current density by less than 10%. 


24868 (NEI-DK-1563) Development of a molten carbonate 
fuel cell. Olsen, C. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Kemisk Lab. A. 1992. 188p. (In Danish). Order Number 
DE94777367. Source: OSTI; NTIS. 

The aim was to develop a Danish Molten Carbonate Fuel Cell 
(MCFC), focusing on tape casting and component testing. Advan- 
tages and disadvantages of various fuel cells are compared with 
other types of energy converters and the theory of MCFCs given. 
Review of literature focuses mainly on materials. Tape casting has 
been applied for manufacturing anodes, cathodes, and electrolyte 
tiles; the underlying theoretical aspects are explained. Detailed 
notes for tape casting --LiAlO2 electrolyte tiles, Ni-cathodes, NiCr- 
anodes, (Lip g2Ko.38)2C03 electrolyte, and LIAIO2/(Lip 62Ko.38)2CO3 
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composites are presented. Characterization of the tape cast com- 
ponents shows that -+LiAlO2 electrolyte matrices at least reach 
"state of the art” standards. Further work is needed on anodes and 
cathodes to optimize porosity and pore size distribution. Test 
equipment for molten carbonate fuel cells, which can simulate a re- 
formed natural gas as fuel gas and a CO, enriched atmospheric 
air mixture as oxidant, was constructed. A number of test cells 
were designed and constructed: Effective electrode areas varies 
form 18 to 28 cm*. The tape cast components were tested in situ 
and different methods for electrolyte addition to fuel cells evalu- 
ated. Operating temperature was 650 C. During heating from room 
temperature to operating temperature, binder burn-out leads to 
cracks in the electrolyte matrix if not controlled. The most promis- 
ing method for addition of electrolyte seems to be using layers of 
tape cast (Lip 62Ko.3g)2CO3 electrolytes sandwiched between elec- 
trodes and an electrolyte matrix. Best test results are an open 
circuit voltage of 1.10 V and a current density of 35 m*/cm? at a 
voltage of 0.78 V. Open circuit voltage measured corresponds to 
theory, but the current density (does not?). 


24869 (PNL-SA-23936) Synthesis, processing and proper- 
ties of materials for SOFCs. Bates, J.L.; Armstrong, T.A.; 
Kingsley, J.J.; Pederson, L.R. Pacific Northwest Lab., Richland, 
WA (United States). Mar 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9403136—1: Materials science issues related to hgih- 
temperature fuel cells conference, La Jolla, CA (United States), 24 
Mar 1994). Order Number DE94014491. Source: OSTI; NTIS; 
GPO Dep. 

The synthesis and processing methods of complex oxide materi- 
als can significantly influence use in solid oxide fuel cells (SOFCs). 
This paper discusses (1) effects of powder synthesis and condition- 
ing on fabrication, i.e., sintering, where close, reproducible control 
of composition and structure are required, and (2) influences on 
electrical, mechanical, structural and electrochemical properties 
that can influence SOFC performance. Examples are given for 
chromites, manganites and related oxides used as interconnections 
and electrodes in SOFCs. Materials, from source to incorporation 
into the fuel cell and generator, is a major issue in the develop- 
ment of solid oxide fuel cells (SOFCs). An integral part of this is 
the synthesis from chemicals and other virgin materials, generally 
as an oxide or metal powder, which can become a SOFC compo- 
nent. In some instances, such as with electrochemical vapor 
deposition, the component is formed directly from the chemicals. 
The synthesized materials are then conditioned and processes 
prior to fabrication into the fuel cell component, either separately or 
in conjunction with other material components. 
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Refer also to citation(s) 23999, 24000, 24002, 24003, 24853, 
24926, 25949 


24870 (BNL-60367) Performance of polish home stoves. 
Jaszezur, T. (Academy of Mining and Metallurgy, Krakow, 
(Poland)); Lewandowski, M.; Szewezyk, W.; Zaczkowski, A.; 
Butcher, T. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9404166—2: 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen (Czech Republic), 26-28 Apr 1994). Order 
Number DE94013024. Source: OSTI; NTIS; GPO Dep. 

Most of the city of Krakow, Poland is heated by either the central 
district heating system or single-building boilers, gas or coal-fired. 
In addition, concentrated in the older, central part of the city, there 
are many traditional, coal-fired tile stoves. It is currently estimated 
that there are 100,000 such stoves in Krakow with an annual coal 
consumption of 130,000 metric tons. These are felt to be important 
contributors to Krakow’s air quality problems. It his been estimated 
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that there are about 7 million of these stoves throughout the coun- 
try of Poland.These are very large masonry stoves with ornate file 
exterior. They are built in place by specialized craftsmen and often 
two or more stoves will be used to heat a single flat. During the 
heating season these stoves are fired once or twice each day. For 
each firing the owner will carry a bucket of coal up from a base- 
ment storage area. light a new fire, and then tend it occasionally 
for about one hour. During this time the masonry is heated and this 
stored heat keeps the flat warm for the next 12 hours. A testing ef- 
fort on these tile stoves has been conducted as part of the Krakow 
lean Fossil Fuels and Energy Efficiency Program, sponsored by the 
US Government through the Agency for International Development 
(AID) and the US Department of Energy (DOE). One of the objec- 
tives of this testing program was to provide baseline thermal 
efficiency and emissions data as input to evaluations of costs and 
benefits of alternative options for heating these flats. The second 
Primary objective was to provide at least a preliminary assessment 
of the possibility of reducing emissions by using improved fuels in 
these stoves. 


24871 (DOE/PO—-0013-Vol.1) Costs and benefits of indus- 
trial reporting and voluntary targets for energy efficiency. A 
report to the Congress of the United States: Volume |: Main 
report. Ohio State Univ., Columbus, OH (United States). Dept. of 
Materials Engineering. Feb 1994. 50p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014062. 
Source: OSTI; NTIS; GPO Dep. 

Section 131(c) of the Energy Policy Act of 1992 (EPACT) (Public 
Law 102-486) requires the Department of Energy (DOE) to evalu- 
ate the costs and benefits of federally mandated energy efficiency 
reporting requirements and voluntary energy efficiency improve- 
ment targets for energy-intensive industries. It also requires DOE 
to evaluate the role of reporting and targets in improving energy ef- 
ficiency. Specifically, the legislation states: Not later than one year 
after the data of the enactment of this Act, the Secretary shall, in 
consultation with affected industries, evaluate and report to the 
Congress regarding the establishment of Federally mandated 
energy efficiency reporting requirements and voluntary energy effi- 
ciency improvement targets for energy intensive industries. Such 
report shall include an evaluation of the costs and benefits of such 
reporting requirements and voluntary energy efficiency improve- 
ment targets, and recommendations regarding the role of such 
activities in improving energy efficiency in energy intensive indus- 
tries. This report is DOE's response to that directive. It is the 
culmination of a year-long study that included (1) analysis of docu- 
ments pertaining to a previous reporting and targets effort, the 
industrial Energy Efficiency Improvements Program (or the CE-189 
program, following the designation of the reporting form used to 
collect data in that program), administered by DOE from 1976 to 
1985, as well as other important background information; (2) exten- 
sive consultations with government and industry officials regarding 
the CE-189 Program, experience with other programs that have 
reporting elements, and the attributes of possible alternative strate- 
gies for reporting and targets; and (3) analyses of the costs and 
benefits of the CE-189 Program and several alternatives to the CE- 
189 approach. 


24872 (DOE/PO-0013-Vol.2) Costs and benefits of indus- 
trial reporting and voluntary targets for energy efficiency. A 
report to the Congress of the United States: Volume Il: Appen- 
dices. USDOE Assistant Secretary for Policy, Planning and 
Program Evaluation, Washington, DC (United States). Office of En- 
ergy Demand Policy. Feb 1994. 155p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014063. 
Source: OSTI; NTIS; GPO Dep. 

This part sets forth the regulations for the Industrial Energy con- 
servation Program established under Part E of Title Ill of the Act. It 
includes criteria and procedures for the identification of reporting 
corporations, reporting requirements, criteria and procedures for 
exemption from filing reports directly with DOE, voluntary industrial 
energy efficiency improvement targets and voluntary recovered ma- 
terials utilization targets. The purpose of the program is to promote 
increased energy conservation by American industry and, as it 
relates to the use of recovered materials, to conserve valuable en- 
ergy and scarce natural resources. 
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24873 (LBL-29419-Rev.1) Advances in SPARK: Revision 1. 
Buhl, F. (Lawrence Berkeley Lab., CA (United States)); Erdem, E.; 
Nataf, J.M.; Winkelmann, F.; Moshier, M.A.; Sowell, E.F. Lawrence 
Berkeley Lab., CA (United States). Mar 1994. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-901295—2-Rev.1: 3. international conference 
on system simulation in buildings, Liege (Belgium), 3-5 Dec 1990). 
Order Number DE94014935. Source: OSTI; NTIS; GPO Dep. 

The Simulation Problem Analysis and Research Kernel (SPARK), 
formerly SPANK, was originally described in a paper presented at 
the Second International Conference on System Simulation in 
Buildings in 1986. Since that time, it has undergone several en- 
hancements and has been integrated into a larger software system 
for building energy analysis. Among the enhancements is the capa- 
bility to simulate dynamic problems. Also, symbolic manipulation 
techniques are now used to generate objects and macro objects 
from equations expressed as text. Currently underway is the devel- 
opment of a graphical user interface. Newer developments include 
a reevaluation of the semantics of dynamic problem definition, 
which will ultimately result in much greater generality in user speci- 
fication of numerical methods. This paper reports on these 
developments and indicates directions for future SPARK develop- 
ment. 


24874 (LBL-33708) The New York State residential refriger- 
ator electrical energy monitoring project: Final report. Meier, 
A.; Megowan, A.; Litt, B.; Pon, B. Lawrence Berkeley Lab., CA 
(United States). Oct 1993. 49p. Sponsored by Empire State Elec- 
tric Energy Research Corp., New York, NY (United States). DOE 
Contract AC0O3-76SF00098. Order Number DE94013796. Source: 
OSTI; NTIS; GPO Dep. 

A report to improve understanding of energy performance in old 
and new refrigerators in New York State was cosponsored by the 
Empire State Electric Energy Research Corporation, New York 
State Energy Research and Development Authority, Electric Power 
Research institute, and the US Department of Energy (DOE). Lab- 
oratory test procedures from the DOE and the Japanese Institute 
of Standards were conducted on 24 new refrigerators of various 
types to determine relationships between the measured energy 
consumptions and the manufacturers’ labelled energy use. These 
new refrigerators were then placed in homes in the Rochester, 
New York area and monitored over eighteen months. Older refrig- 
erators already in home use were also studied to determine energy 
savings resulting from conventional maintenance measures and 
from replacement with die new units. The manufacturers’ labels ac- 
curately predicted the refrigerators’ test energy consumptions, but 
the labeled values overpredicted their energy use measured in the 
field by 13 percent. Replacement of old refrigerators with new ones 
saved 60 percent of annual energy use, with utility peak power 
savings of 190 W and 150 W per replaced unit in summer and 
winter respectively. For the group as a whole there were no mea- 
surable savings from maintenance. 


24875 (LBL-34270) Phase 1 results of the NFRC U-Value 
Procedure Validation Project. Arasteh, D. (Lawrence Berkeley 
Lab., CA (United States)); Beck, F.A.; Stone, N.; duPont, W.; 
Mathis, C.; Koenig, M. Lawrence Berkeley Lab., CA (United 
States). Aug 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (TA-314; CONF- 
940104—7: International air conditioning, heating and refrigeration 
conference and exposition, New Orleans, LA (United States), 22- 
26 Jan 1994). Order Number DE94013109. Source: OSTI; NTIS; 
GPO Dep. 

The NFRC U-Value Procedure Validation Project was undertaken 
by a collaborative group of industry, public utility, trade associa- 
tions, and government researchers in order to validate the testing 
and calculational methods of the NFRC 100-91: Procedure for De- 
termining Fenestration Product Thermal Properties (Currently 
Limited to U-Values). This paper summarizes the validation project 
S goals and test methodology, the results of the data analysis, and 
the recommendations following completion of Phase | of the 
project. Simulations performed according to NFRC 100-91 are 
shown to agree with each other, to within the NFRC tolerance, in 
100% of the cases. Window test results with perpendicular wind 
performed according to NFRC 100-91 are shown to agree with 





each other, to within the NFRC tolerance, in 84% of the cases. 
Simulations and perpendicular wind window test results are shown 
to agree with each other, to within the NFRC tolerance, in 80% of 
the cases. Testing of skylights was shown to be problematic under 
the procedure as written at the time. Agreement between tests and 
simulations will improve as a result of a strong NFRC education 
and accreditation program. 


24876 (LBL-35382) Simulating the energy performance of 
holographic glazings. Papamichael, K.; Beltran, L.; Furler, R.; 
Lee, E.S.; Selkowitz, S.; Rubin, M. Lawrence Berkeley Lab., CA 
(United States). Mar 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9404167—1: SPIE 13: international symposium on optical materials 
technology for energy efficiency and solar energy conversion, 
Freiburg (Germany), 18-22 Apr 1994). Order Number DE94013110. 
Source: OSTI; NTIS; GPO Dep. 

The light diffraction properties of holographic diffractive structures 
present an opportunity to improve the daylight performance in side- 
lit office spaces by redirecting and reflecting sunlight off the ceiling, 
providing adequate daylight illumination up to 30 ft (9.14 m) from 
the window wall. Prior studies of prototypical holographic glazings, 
installed above conventional “view” windows, have shown in- 
creased daylight levels over a deeper perimeter area than clear 
glass, for selected sun positions. In this study, we report on the 
simulation of the energy performance of prototypical holographic 
glazings assuming a commercial office building in the inland Los 
Angeles climate. The simulation of the energy performance in- 
volved determination of both luminous and thermal performance. 
Since the optical complexity of holographic glazings prevented the 
use of conventional algorithms for the simulation of their luminous 
performance, we used a newly developed method that combines 
experimentally determined directional workplane illuminance coeffi- 
cients with computer-based analytical routines to determine a 
comprehensive set of daylight factors for many sun positions. 
These daylight factors were then used within the DOE-2.1D energy 
simulation program to determine hourly daylight and energy 
performance over the course of an entire year for four window ori- 
entations. Since the prototypical holographic diffractive structures 
considered in this study were applied on single pane clear glass, 
we also simulated the performance of hypothetical glazings, as- 
suming the daylight performance of the prototype holographic 
glazings and the thermal performance of double-pane and low-e 
glazings. Finally, we addressed various design and implementation 
issues towards potential performance improvement. 


24877 (NEI-Fl-222-Vol.6) Indoor Air °93. Thermal Environ- 
ment, Building Technology, Cleaning: Proceedings. 
Seppaenen, O. (Helsinki Univ. of Technology, Otaniemi (Finland)); 
Jaakkola, J.J.K.; Saeteri, J.; Ilmarinen, R.; Kukkonen, E.; 
Vuorelma,. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Heating, Ventilation and Air Conditioning. 1993. 748p. (CONF- 
930701—Vol.6: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). Order Number 
DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The International Conference of Indoor Air Quality and Climate 
was held in Espoo. Finland, on July 4-8, 1993. The Conference 
was organized by Helsinki University of Technology, Laboratory of 
Heating, Ventilation and Air Conditioning. In this volume 119 pa- 
pers are presented from the conference. The volume has been 
dealt in three main themes. The first theme is the thermal environ- 
ment. Results from various field and laboratory studies dealing with 
thermal comfort in different kind of thermal environments are 
shown. New measuring methods for the assessment of the com- 
bined effects of non-uniform thermal environment on thermal 
comfort are also shown. The second main theme is cleaning, main- 
tenance, and operation of buildings and HVAC-systems. The third 
theme is the cleaning of supply and indoor air by using gas, electri- 
cal and fiber filters. Indoor climate investigations and remedial 
measures. Author and keyword index of all six volumes. 


24878 (NEI-FlI-222-Vol.6, pp. 3-13) Healthy buildings and 
their impact on productivity. Wyon, D.P. (National Swedish Inst. 
for Building Research, Gaevie (Sweden)). Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
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Conditioning. 1993. (CONF-930701—Vol.6: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Thermal Environment, Building Technol- 
ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OSTI; NTIS. 

Published in 6 volumes. 

Healthy buildings differ from other buildings in terms of the heat 
and cold stress, humidity, airborne particulates and VOCs to which 
their occupants are exposed. Published evidence is reviewed for 
an effect of these indoor climate factors on some of the 14 most 
useful measures of productivity which were identified at a recent 
ASHRAE Workshop. SBS and sensations of dryness are treated as 
intervening dependent variables, and evidence for their influence 
on productivity is first reviewed. The effects of IAQ, temperature 
and vertical temperature differences on SBS and sensations of dry- 
ness are then documented. Direct effects of IAQ and thermal 
climate parameters on productivity are treated separately, as are 
vehicle climate effects on driver performance. Individual control of 
the microclimate at the workstation is shown to be a cost-effective 
means of maintaining productivity. It is concluded that a sufficient 
number of reliable studies have been carried out to support the 
claim that healthy buildings will have an effect on productivity. 


24879 (NEI-F}-222-Vol.6, pp. 31-36) A comparative study of 
discomfort caused by indoor pollution, thermal load and noise. 
Clausen, G. (Technical Univ. of Denmark (Denmark). Lab. of Heat- 
ing and Air Conditioning); Carrick, L.; Fanger, P.O.; Kim, Sun Woo; 
Poulsen, T.; Rindel, J.H. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—Vol.6: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 
‘93. Thermal Environment, Building Technology, Cleaning: Pro- 
ceedings. 748p. Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The relative importance of sensory air pollution, thermal load and 
noise was studied under controlled conditions in two identical envi- 
ronmental chambers. In one chamber subjects were exposed to 
various levels of either thermal load or poor indoor air quality. For 
each condition tested in this chamber, the subjects were exposed to 
a number of noise levels in an adjacent chamber with neutral ther- 
mal conditions and good indoor air quality in order to determine a 
noise level causing the same degree of discomfort. In the operative 
temperature range of 23-29 deg C, a 1 deg C change in operative 
temperature was found to have the same effect on human comfort 
as a change in perceived air quality of 2.4 decipol or a change in 
noise level of 3.9 dB. For levels of perceived air quality up to 10 
decipol, a 1 decipol change in perceived air quality had the same 
effect on human comfort as a change in noise level of 1.2 dB. 


24880 (NEI-Fl-222-Vol.6, pp. 37-42) Thermal comfort and air 
quality in offices. Croome, D.J. (Univ. of Reading (United King- 
dom). Dept. of Construction Management and Engineering); Gan, 
G.; Awbi, H.B. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.6: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ‘93. Thermal 
Environment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

Experiments were carried out in five naturally ventilated offices to 
measure the indoor environmental parameters such as air velocity, 
turbulence intensity and air temperature. Air change rates for 
various indoor and outdoor climates were determined. The concen- 
tration of carbon dioxide in the rooms was monitored. Subjective 
assessment was made to evaluate the thermal comfort and air 
quality in the offices. The data was used to develop models which 
can be used to assess the indoor environment of naturally 
ventilated offices. In general, the results show that the thermal sen- 
sation in work environments differs from that evaluated under 
laboratory conditions « 


24881 (NEI-Fl-222-Vol.6, pp. 43-48) The effects of air tem- 
perature and relative humidity on thermal comfort in the office 
environment. Palonen, J. (Helsinki Univ. of Technology, Espoo 
(Finland). Lab. of Heating, Ventilating and Air Conditioning); 
Reinikainen, L.M.; Jaakkola, J.J.K. Helsinki Univ. of Technology, 
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Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.6: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air ’93. Thermal Environment, Building Technology, Clean- 
ing: Proceedings. 748p. Order Number DE94777322. Source: 
OSTI; NTIS 

Published in 6 volumes 

The objective of this study was to asses the effect of air humidifi- 
cation and room temperature on thermal comfort at sedentary 
office work. The study population was 169 employees who judged 
their thermal sensations during 12 weeks. The percentage of dis- 
satisfied was lowest when the air temperature was 22 deg C 
Employees were also exposed to two levels of relative humidity, 
20-30 % and 30-40 %. At 22 deg C the increase of relative humid- 
ity raised the mean thermal sensation only slightly. At 20 deg C 
when the air was humidified there were fewer employees who 
judged their room temperature as being too low. On the other hand 
at 24 deg C humidification increased the percentage of employees 
who judged their room temperature to be too high. Even a small 
deviation from the neutral temperature will increase sharply the 
percentage of employees complaining about draft and too low or 
too high room temperature. An individual control of room tempera- 
tures between 20-24 deg C is recommended. 


24882 (NEI-Fil-222-Vol.6, pp. 49-54) An expanded model of 
thermal comfort in the office environment. Paciuk, M. (National 
Building Research Inst., Haifa (Israel)). Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.6: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air '93. Thermal Environment, Building Technol- 
ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OST; NTIS. 

Published in 6 volumes. 

An expanded model of thermal comfort is proposed that estab- 
lishes a link between comfort responses of office employees and 
their perceived degree of control of environmental conditions at the 
workspace. Examination of relationships among variables and eval- 
uation of the proposed model was accomplished by means of data 
collected in office buildings, including physical measurements and 
assessments of environmental control opportunities, as well as in- 
dividual responses of employees at their workstations. Perceptions 
of control were found to have a strong impact, equal in importance 
to thermal variables, in shaping thermal comfort outcomes. From 
the analysis of comfort responses, it was possible to plot the varia- 
tion of percent-comfortable curves with thermal conditions as a 
function of varying degrees of perceived control of occupants. 
These curves can be used to determine the range of thermal 
conditions for which a given percentage of occupants will feel com- 
fortable. Also, the effects on occupants’ comfort, resulting from 
projected changes in energy management strategy or building de- 
sign, can be examined from these functions. 


24883 (NEI-Fl-222-Vol.6, pp. 79-84) Home temperatures, 
damp and mould growth: results of the English house condi- 
tion survey. Moore, R. (Dept. of the Environment, London (United 
Kingdom)). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-— 
Vol.6: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Envi- 
ronment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The quinquennial English House Condition Survey incorporates 
the Country’s largest survey of thermal performance. This paper 
describes the method and findings on indoor environments result- 
ing from the interaction of thermal standards and energy usage. It 
analyses the temperature averages achieved in the stock, the fre- 
quency, physical and social characteristics of the coldest homes, 
and the effect on home temperatures of cold weather. The paper 
also reports on the incidence and distribution of damp and mould 
growth. It concludes with a discussion of causal factors in cold, 
damp and mouldy housing. 


24884 


(NEI-Fl-222-Vol.6, pp. 91-96) Humidity levels in the 
Swedish housing stock. Tolstoy, N. (Swedish Inst. for Building 
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Research, Gaevie (Sweden)). Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701-Vol.6: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air ’93. Thermal Environment, Building Technology, Clean- 
ing: Proceedings. 748p. Order Number DE94777322. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

Humidity levels in Swedish dwellings have been measured as 
part of a nation-wide energy and indoor climate survey (The ELIB 
study). The measurements obtained are monthly averages of the 
moisture content in g/m? or monthly relative humidity (RH) aver- 
ages in percentage terms. The vapour content and temperature of 
the outdoor air, expressed as averages for the same period as the 
indoor measurements, were obtained from meteorological stations 
close to the buildings. Statistically reliable data concerning average 
moisture increment and moisture production in Swedish single- 
family and multifamily dwellings are a finding of great value. 


24885 (NEI-Fl-222-Voi.6, pp. 103-108) Saving energy with 
improved comfort in offices. Croome, DJ. (Univ. of Reading 
(United Kingdom). Dept. of Construction Management and Engi- 
neering); Gan, G.; Awbi, H.B. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.6: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air '93. Thermal Environment, Building Technology, Clean- 
ing: Proceedings. 748p. Order Number DE94777322. Source: 
OSTI; NTIS. 

Published in 6 volumes. 

This paper is concerned with the saving of energy without com- 
promising indoor comfort conditions in naturally ventilated offices. 
Physical measurements and subjective assessment have been car- 
ried out to evaluate the thermal comfort in offices. The results 
indicate that comfort in offices can be achieved at a lower tempera- 
ture than that given by the current standards which are largely 
based on Fanger's comfort model. According to this and other field 
studies, the energy consumption for space heating can be reduced 
by implementing certain measures such as setting lower room 
temperature. Besides, a lower indoor temperature lessens the oc- 
cupants’ complaints about stuffiness in offices and hence improves 
the perception of indoor climate by the occupants, 


24886 (NEI-Fl-222-Vol.6, pp. 115-120) The effect of humid- 
ity reduction on thermal sensations. Ishii, Akio (Kyushu Inst. of 
Design (Japan). Dept. of Environmental Design); lwamoto, Shizuo; 
Sakai, Eiji; Katayama, Tadahisa; Tsutsumi, Junichiro. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—Vol.6: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Thermal Environment, Building Technol- 
ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OSTI; NTIS. 

Published in 6 volumes. 

The authors propose humidity reduction instead of lowering room 
too much temperature in order to reduce cooling syndrome and 
conducted experiments using over 900 subjects in total. Compari- 
son of thermal sensations between 40 % rh and 55 % rh implies 
that a humidity control type air-conditioner, with setting air temper- 
ature higher by 1 deg C or so, might produce the similar thermal 
environment as a conventional one controlling temperature alone 
does. Actual mean votes (AMV) on temperature, comfort and satis- 
faction sensations were clearly related to thermal indices such as 
PMV, SET and PPD but these relations suggest that Japanese 
might be more or less different in thermal sensations from the 
Westerners and that thermal environment should be researched in 
a proper way to the climate. 


24887 (NEI-FlI-222-Vol.6, pp. 133-138) Thermal comfort in 
sedentary conditions with vertical temperature and velocity 
gradients. Palonen, J. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilating and Air Conditioning); Sep- 
paenen, O.; limarinen, R. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—Vol.6: 6. international conference on indoor air 
quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 





’93. Thermal Environment, Building Technology, Cleaning: Pro- 
ceedings. 748p. Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

Six female adults dressed in light office wear and seated, were 
exposed for three hours in a climatic chamber. The thermal 
conditions were typical for an office room with displacement air dis- 
tribution. The vertical temperature difference between head and 
ankle was 2 K in all cases. The operative temperature at ankle 
level was in two cases 23 deg C and the mean velocity at the 
height of 0.05 m was either 0.05 m/s or 0.20...0.25 m/s. In the third 
case the operative temperature at ankle level was 21 deg C and 
the mean velocity 0.05 m/s. The operative temperature was the 
dominant factor affecting the subject’s thermal and comfort sensa- 
tion, temperature preference and acceptability. The influence of 
mean velocity was negligible. 


24888 (NEI-FI-222-Vol.6, pp. 157-161) Thermal comfort for 
factory workers in Malaysia. Zainal, M. (Univ. Teknologi 
Malaysia, Johor Darul Takzim (Malaysia). Fakulti Kejuruteraan Jen- 
tera). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701- 
Vol.6: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Envi- 
ronment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The influence of air temperature and activity levels on the sensa- 
tion of comfort for lightly clad subjects (| = 0.5 clo) is investigated 
in an environmental chamber at air temperatures ranging 24 deg C 
to 28 deg C, relative humidity of 55 to 80 % and average air veloc- 
ity 0.15 - 0.20 m/s. Laboratory simulations are verified with actual 
data from field survey of factory workers performing their normal 
works ranging from light to heavy task (50, 75, 100 and 125 
Watts). The upper temperature limit of comfort during laboratory 
simulations is found to be 4 deg C iower than the field survey. The 
results of laboratory simulations when compared with ASHRAE 
Standard 55 - 1981, suggests that majority of the populations in 
the Tropical Regions, while performing a physical work are more 
tolerant towards the higher environmental temperature compared to 
subjects in the United States or Europe. Depending on the nature 
of task perform, the thermal comfort zone for factory workers in 
Malaysia is identified between 23 to 33 deg C. 


24889 (NEI-FIF-222-Vol.6, pp. 163-168) Extending existing 
thermal comfort standards to work spaces. Zhivov, A.M. (Univ. 
of Illinois at Urbana-Champaign (United States). Bioenvironment 
Engineering Research Lab.); Olesen, B.W. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.6: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Thermal Environment, Building Technol- 
ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OSTI; NTIS. 

Published in 6 volumes. 

Existing standards for an acceptable thermal environment from 
the International Organization of Standardization (ISO) and the 
American Society of Heating, Refrigerating and Air Conditioning 
Engineers (ASHRAE) have recently been revised. The basis for the 
requirements in these standards are mainly experimental condi- 
tions, which simulate thermal environments in commercial and 
residential buildings. It is however a question if these standards 
are applicable for industrial spaces, where the range in physical 
parameters (air temperature, radiant temperature, air velocities hu- 
midities) and clothing and activity level is normally much larger than 
in commercial buildings. Few studies are available on the accept- 
able thermal environment in industrial spaces. The present paper 
also discusses the requirements in the existing standards from ISO 
and ASHRAE. A comparison is made with similar Russian Standard 
(GOST). The methods described in these standards and papers for 
predicting the acceptable overall temperature conditions taking in 
account clothing and activity may be valid also for industrial appli- 
cations. The requirements for draft (air temperature, air velocity, 
turbulence), vertical temperature differences will however not apply. 
At the higher activities in industrial spaces people are less sensi- 
tive to these non-uniformities. The acceptability of higher air 
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velocities at higher activity levels is reflected in ASHRAE and ISO 
standards as well as in the reports on studies provided in Russia, 


24890 (NEI-Fl-222-Vol.6, pp. 171-175) Assurance of 
microclimate, effectiveness and optimization of building m- 
croclimate maintaining system. Bogoslovsky, V.N. (Research 
Inst. for Constructional Physics, Moscow (Russian Federation)); 
Kupriyanov, V.A. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 
930701—Vol.6: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air 93. Thermal 
Environment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

There are two important aspects for creating the necessary 
microclimate in building rooms. First, the range of values of the mi- 
croclimate indices in which the rated conditions are attained must 
be determined. Second, the required minimal degree of correspon- 
dence of the actual internal conditions with the ideal ones is 
necessary. These two conditions are valid for rooms, as long as 
they can fulfill their functional destination as far as the sanitary- 
hygienic, technological and other conditions. If the first aspect of 
the above problem is well known, the specialists may disregard the 
second aspect. The final stage of the algorithm for creation of an 
up-to-date building with an effective utilization of energy is the esti- 
mation of the effectiveness of the design of the microclimate 
maintaining systems. The system includes the combination of all 
engineering facilities and devices providing microclimate in the 
building. These systems comprises not only of the internal condi- 
tions assurance systems (heating, cooling, ventilation and air- 
conditioning), but also the air pollution protection elements impor- 
tant for town planing. 


24891 (NEI-FI-222-Vol.6, pp. 183-188) Climatological condi- 
tions and thermal comfort in an intertropical area: Case of 
study: Maracaibo (Venezuela). Quiros Lacau, C. (Univ. del Zulia, 
Maracaibo (Venezuela). Inst. de Investigaciones. Facultad de Ar- 
quitectura). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
Vol.6: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In indoor Air ’93. Thermal Envi- 
ronment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The knowledge of seasonal, daily and even hourly behaviour of 
different climatic variables, especially ventilation, and their influ- 
ence on human comfort levels in a tropical city, is very important to 
help to choose an adequate design strategy for passive natural 
cooling. Maracaibo has a comfortable climate during 31 % of the 
year, with estimated mean velocities at a height of 2 m, so that for 
the rest of the time mechanical ventilation is required, with an air- 
flow between 0.5 and 3.5 ms. 


24892 (NEI-Fl-222-Vol.6, pp. 195-200) Insulation panel con- 
taining a vapor barrier and its application to the wooden 
house frame from the outside. Kikuchi, Hiroaki (Hokkaido Inst. of 
Technology (Japan). Dept. of Architecture); lida, Masashi. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.6: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Environment, 
Building Technology, Cleaning: Proceedings. 748p. Order Number 
DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

Building assemblies should always be kept in dry condition, es- 
pecially in wooden construction. But insulated walls with fiber 
glass, which is popular in Japan, often cause moisture condensa- 
tion on the exterior surface in winter. And also in summer 
condensation may occur on the interior surface when air condition- 
ing is on. These troubles are mainly due to the movement of 
moisture through the cavity insulation. The optimal way of decreas- 
ing the condensation in the wall all the year round is to form a 
vapor barrier in the insulation. But that is very difficult on the build- 
ing site especially in the case of the traditional construction method 
in Japan. So we devised a prefabricated insulation panel with a va- 
por barrier in it. The vapor barrier is also useful for airtightening. 
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And then we constructed a test house by fixing panels with bolts 
from the outside of the wooden frame. In this paper we consider 
the constructing procedure and the efficiency of airtightness as well 
as the change in the room temperature and the heating fuel con- 
sumption in comparison with those of the traditional house. 


24893 (NEI-FI-222-Vol.6, pp. 201-205) Investigation of ther- 
mal environment in deep and huge underground space. 
Nakagawa, Yukihiko (Electric Power Development Co. Ltd., Tokyo 
(Japan). Construction and Engineering Dept.). Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.6: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Thermal Environment, Building Technol- 


ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OSTI; NTIS. 


Published in 6 volumes 

In order to get a comfortable thermal environment in an 
underground space, we should first design the ventilating and air- 
conditioning system adequately and then ascertain how to control 
the system effectively in consideration of the thermal characteris- 
tics. The purpose of this paper is to investigate the fluctuation of 
air temperature and humidity in an underground hydroelectric 
power station as an example of a deep and huge underground 
spaces. The results show that the surrounding rock is the main 
heat source and that moisture within the rock prevents the air tem- 
perature from increasing in a deep and huge underground space, 


24894 (NEI-Fi-222-Vol.6, pp. 207-212) The passive dehu- 
miditying solar house. Chen Qigao (Chongqing Inst. of 
Architecture and Engineering, Chongqing, Sichuan (Switzerland). 
Dept. of Architecture); Yannian Wei. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—Vol.6: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In 
Indoor Air ’93. Thermal Environment, Building Technology, Clean- 


ing: Proceedings. 748p. Order Number DE94777322. Source: 
OSTI; NTIS. 


Published in 6 volumes. 

This paper presents a passive dehumidifying solar house 
(PDSH), which is invented from the combination of the Trombe wall 
and the dehumidifying air layer. The envelopment of PDSH is in- 
serted a porous slab with salt solution into the air layer of Trombe 
Wall. This slab can be absorbing moisture at inner side and releas- 
ing moisture at outer side. The PDSH wall can dehumidify during. 
The outer air layer open in summer and heatstore during the outer 
air layer shut in winter. It is an important completion for the Trombe 
wall. So, the PDSH wall can be applied to insulation and heatstore, 
or dehumidifying and cooling. Therefore, the PDSH wall can be 
adopted everywhere in the world. 


24895 


(NEI-FlI-222-Vol.6, pp. 219-224) Numerical predic- 
tions of indoor airflow in multi-dwellings by cross ventilation. 
Iwamoto, Shizuo (Kyushu Inst. of Design (Japan). Dept. of Environ- 


mental Design); Ishii, Akio; Katayama, Tadahisa; Tsutsumi, 
Junichiro. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
Vol.6: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Envi- 
ronment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

Cross ventilation as well as air conditioning will be taken into ac- 
count for energy conservation in summer. Especially in Fukuoka, 
Japan, sea breeze always brings cool air on the sea to urban area 
in summer and is often observed in a constant direction for many 
hours (1). Therefore it is very useful for cooling buildings and occu- 
pants. In this paper, in order to show airflow distribution by cross 
ventilation, a typical plan of multi-dwelling four-story building is 
used for a calculation room. And two equation turbulence model 
(2) is employed and solved by MAC method (3) with steady solu- 
tion method (4) for simultaneous solution of external and internal 
airflow. Several case studies are also conducted under the condi- 
tion according to opening area in the window, the eaves and the 
balcony fences. The numerical prediction results show the airflow 
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distribution and the flow rate very well by cross ventilation in each 
story. 


24896 (NEI-Fl-222-Vol.6, pp. 247-252) A field study for ther- 
mal evaluation of new residential buildings in Turkey. Yilmaz, 
Z. (Istanbul Technical Univ., Istanbul (Turkey). Faculty of Architec- 
ture). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
Vol.6: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Envi- 
ronment, Building Technology, Cleaning: Proceedings. 748p. 
Order Number DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

The field study has been carried out for a group of new buildings 
in Istanbul, which have been built according to the existent building 
regulation for energy conservation. Three different pian types in 
these buildings were selected to be analyzed. All of the selected 
120 apartments have two bed rooms, one living room, kitchen and 
bathroom. The floor area is almost same and physical properties of 
building envelope are identical for all of the types. Each apartment 
has been visited four times a year to take measurements of indoor 
climatic elements and to interview occupants about their thermal 
sensations and opinions. The collected data were analyzed statisti- 
cally in accordance with the plan types and orientations of the 
sample apartments. It has been concluded that indoor climate and 
thermal sensations of occupants vary with plan types and orienta- 
tion, and therefore, the existent regulation which considers thermal 
insulation of building envelope independently from these parame- 
ters is not satisfactory for energy conservation and thermal comfort, 


24897 (NEI-FlI-222-Vol.6, pp. 317-322) Training programme 
in energy efficiency for operation and maintenance personnel 
in commercial buildings - the Norwegian experience. Pedersen, 
P.D. (inst. for Energy Technology, Kjeller (Norway). Information 
Centre for Energy Efficiency); Naess, B.H.; Doerum, S.E. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—Vol.6: 6. in- 
ternational conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Thermal Environment, 
Building Technology, Cleaning: Proceedings. 748p. Order Number 
DE94777322. Source: OSTI; NTIS. 

Published in 6 volumes. 

Modern commercial buildings are equipped with complicated 
technical systems and, requiring advanced technical knowledge 
about their function, mode of operation and energy efficiency. The 
objective of the training programme for energy operation and main- 
tenance personnel - caretakers/janitors - in commercial buildings, is 
to update the knowledge of the personnel and give them training in 
the operation and use of complicated technical equipment and, in 
this way, reduce energy costs and improve indoor air quality. Since 
1984, the Ministry of Petroleum and Energy has sponsored the 
training programme, and more than 5000 people have attended the 
courses. The complete programme offers more than 300 hours of 
education, both classroom teaching and ‘hands-on’ training in 
buildings i.e. in boiler rooms and ventilation rooms. Experience 
shows that the motivation and interest of the operation and mainte- 
nance personnel who participate in the courses increases 
considerably. The energy bill also decreases by 5 - 10 % owing to 
the training and implementation of an energy management system. 
Indoor air quality is another improvement resulting mainly from a 
greater awareness of this issue after the courses, 


24898 (NEI-Fl-222-Vol.6, pp. 593-598) Thermal factors in a 
‘sick’ office building. Burt, T. (Royal Inst. of Technology, Stock- 
holm (Sweden). Dept. of Heating and Ventilation). Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—Vol.6: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Thermal Environment, Building Technol- 


ogy, Cleaning: Proceedings. 748p. Order Number DE94777322. 
Source: OSTI; NTIS. 
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The thermal conditions may be the most crucial factors in the so- 
called sick building syndrome. The air temperature was monitored 
in several rooms in an office building with long-standing complaints 
by the occupants. Thermocouples were placed at 24 points around 





the occupied zone and the temperatures recorded at 10-minute in- 
tervals for one week. The results showed that temperature 
monitoring over several points can reveal faults that single mea- 
surements do not. The occupants were subjected to high and 
fluctuating temperatures, and the temperature patterns indicated 
stagnation of the air in occupied zones. This measurement method 
will yield useful information in other types of building, including 
healthy buildings, 


24899 (NEI-NO-420) Electrochemical and spectroscopic 
studies of electrochromic materials. Jelle, B.P. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Dec 1993. 188p. Order 
Number DE94783354. Source: OSTI; NTIS. 

The demand for energy savings in buildings will increase in the 
coming years, as the work's attention is drawn towards environ- 
mental aspects and energy economizing. Windows, which are able 
to dynamically control the sun radiation throughput, will play an im- 
portant role in this respect. Electrochromic windows, popularly 
called smart windows, offer an elegant solution. These smart win- 
dows change color with an applied voltage, and may be controlled 
automatically by the use of a temperature sensor inside the build- 
ing and a light sensor outside. The sun radiation is mainly confined 
to the 300-3000 nm wavelength region, with ultraviolet (UV) light 
below 400 nm, visible (VIS) light between 400-700 nm and near in- 
frared (NIR) radiation between 700-3000 nm. The importance of 
light modulation in the NIR region should be stressed, since this 
region contains about half of the solar energy. Beside the solar en- 
ergy modulation, we have to take into account that we often want 
to look through a clear, transparent window with no color shades. 
An electrochromic window may be composed by an electrochromic 
coating (EC), an ionic conductor (IC) and a counter electrode (CE) 
between two glass plates, each with a transparent conductor (TC). 
Such a window configuration is called a five-layer device, which is 
the type treated here. My results include the extension of the trans- 
mission spectra into the near infrared region for windows based on 
polyaniline and tungsten oxide glued together with a solid polymer 
electrolyte, thus covering the whole solar spectrum. Furthermore, a 
novel electrochromic window device is fabricated, by incorporating 
prussian blue into the window together with polyaniline and tung- 
sten oxide, enhancing the solar modulation even further. 176 refs., 
96 figs., 5 tabs. 


24900 (PNL-9422) Energy codes and the building design 
process: Opportunities for improvement. Sandahl, L.J.; 
Shankle, D.L.; Rigler, E.J. Pacific Northwest Lab., Richland, WA 
(United States). May 1994. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94014937. Source: OSTI; NTIS; GPO Dep. 

The Energy Policy Act (EPAct), passed by Congress in 1992, re- 
quires states to adopt building energy codes for new commercial 
buildings that meet or exceed the American Society of Heating, 
Refrigerating, and Air Conditioning Engineers (ASHRAE) and Iliu- 
minating Engineers Society of North America (IES) Standard 
90.1-1989 by October 24, 1994. In response to EPAct many states 
will be adopting a state-wide energy code for the first time. Under- 
standing the role of stakeholders in the building design process is 
key to the successful implementation of these codes. In 1993, the 
Pacific Northwest Laboratory (PNL) conducted a survey of archi- 
tects and designers to determine how much they know about 
energy codes, to what extent energy-efficiency concerns influence 
the design process, and how they convey information about 
energy-efficient designs and products to their clients. Findings of 
the PNL survey, together with related information from a survey by 
the American Institute of Architects (AIA) and other reports, are 
presented in this report. This information may be helpful for state 
and utility energy program managers and others who will be 
involved in promoting the adoption and implementation of state en- 
ergy codes that meet the requirements of EPAct. 


24901 (PNL-9808) Automated diagnostics scoping study: 
Final report. Quadreil, R.W.; Lash, T.A. Pacific Northwest Lab.., 
Richland, WA (United States). Jun 1994. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014045. Source: OSTI; NTIS; 
GPO Dep. 
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The objective of the Automated Diagnostics Scoping Study was 
to investigate the needs for diagnostics in building operation and to 
examine some of the current technologies in automated diagnos- 
tics that can address these needs. The study was conducted in 
two parts. In the needs analysis, the authors interviewed facility 
managers and engineers at five building sites. In the technology 
survey, they collected published information on automated diagnos- 
tic technologies in commercial and military applications as well as 
on technologies currently under research. The following describe 
key areas that the authors identify for the research, development, 
and deployment of automated diagnostic technologies: tools and 
techniques to aid diagnosis during building commissioning, espe- 
cially those that address issues arising from integrating building 
systems and diagnosing multiple simultaneous faults; technologies 
to aid diagnosis for systems and components that are unmonitored 
or unalarmed; automated capabilities to assist cause-and-effect ex- 
ploration during diagnosis; inexpensive, reliable sensors, especially 
those that expand the current range of sensory input; technologies 
that aid predictive diagnosis through trend analysis; integration of 
simulation and optimization tools with building automation systems 
to optimize control strategies and energy performance; integration 
of diagnostic, control, and preventive maintenance technologies. By 
relating existing technologies to perceived and actual needs, the 
authors reached some conclusions about the opportunities for au- 
tomated diagnostics in building operation. Some of a building 
operator's needs can be satisfied by off-the-shelf hardware and 
software. Other needs are not so easily satisfied, suggesting direc- 
tions for future research. Their conclusions and suggestions are 
offered in the final section of this study. 


24902 (PNL-18111) Buildings Energy Program annual re- 
port, FY 1991. Secrest, T.J. Pacific Northwest Lab., Richland, WA 
(United States). May 1992. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94014991. Source: OSTI; NTIS; GPO Dep. 

The Buildings Energy Program at PNL conducts research and 
development (R&D) for DOE’s Office of Building Technologies 
(OBT). The OBT’s mission is to lead a national program supporting 
private and federal sector efforts to improve the energy efficiency 
of the nation’s buildings and to increase the use of renewable en- 
ergy sources. Under an arrangement with DOE, Battelle staff also 
conduct research and development projects for other federal agen- 
cies and private clients. This annual report contains an account of 
the buildings-related research projects conducted at PNL during fis- 
cal year (FY) 1991. A major focus of PNL’s energy projects is to 
improve the energy efficiency of commercial and residential build- 
ings. Researchers who are developing solutions to energy-use 
problems view a building as an energy-using system. From this 
perspective, a desirable solution is not only one that is cost- 
effective and responsive to the needs of the occupants, but also 
one that optimizes the interaction among the energy components 
and systems that compose the whole. 
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Refer also to citation(s) 25774 


24903 (ANU/ESD/TM-66) Characteristics and computer 
model simulation of magnetic damping forces in maglev sys- 
tems. He, J.L.; Rote, D.M.; Chen, S.S. Argonne National Lab., IL 
(United States). May 1994. 22p. Sponsored by Department of 
Defense, Washington, DC (United States);Department of 
Transportation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94013797. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the magnetic damping force in electrody- 
namic suspension (EDS) maglev systems. The computer model 
simulations, which combine electrical system equations with me- 
chanical motion equations on the basis of dynamic circuit theory, 
were conducted for a loop-shaped coil guideway. The intrinsic 
damping characteristics of the EDS-type guideway are investi- 
gated, and the negative damping phenomenon is confirmed by the 
computer simulations. The report also presents a simple circuit 
model to aid in understanding damping-force characteristics. 
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24904 (INIS-mf-14256, pp. 69-74) Possibilities for the re- 
duction of greenhouse gas emissions in the transport sector. 
Wacker, M. (Stuttgart Univ. (Germany). Inst. fuer Strassen- und 
Verkehrswesen). Stuttgart Univ. (Germany). Arbeitsgruppe Luftrein- 
haltung (ALS). 1991. 104p. (In German). In Working Group ‘Air 
pollution abatement’ of the University of Stuttgart - ALS. Annual re- 
port 1990. Order Number DE94778794. Source: OSTI; NTIS (US 
Sales Only). 

The great variety of individual measures for the reduction of CO, 
emissions in the transport sector can be devided into three areas: 
- low-emission operation of individual means of transportation, - 
shift of transport services to motorized means of transportation 
which are better compatible with the environment, - avoidance of 
transport services with motorized means of transportation. For all 
means of transportation measures of these areas were analysed 
within the reduction scenario. In this report only road traffic is dealt 
with which is in the area of passenger as well as of goods trans- 
port the largest source of greenhouse gases. (orig./KW) 


24905 (ORNL/M-2672) Cost estimates for near-term de- 
polyment of advanced traffic management systems: Final 
report. Stevens, S.S.; Chin, S.M. Oak Ridge National Lab., TN 
(United States). 15 Feb 1993. 83p. Sponsored by Department of 
Transportation, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94012717. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this study is to provide cost est engineering, de- 
sign, installation, operation and maintenance of Advanced Traffic 
Management Systems (ATMS) in the largest 75 metropolitan areas 
in the United States. This report gives estimates for deployment 
costs for ATMS in the next five years, subject to the qualifications 
and caveats set out in following paragraphs. The report considers 
infrastructure components required to realize fully a functional 
ATMS over each of two highway networks (as discussed in the 
Section describing our general assumptions) under each of the four 
architectures identified in the MITRE Intelligent Vehicle Highway 
Systems (IVHS) Architecture studies. The architectures are sum- 
marized in this report in Table 2. Estimates are given for eight 
combinations of highway networks and architectures. We estimate 
that it will cost between $8.5 Billion (minimal network) and $26 Bil- 
lion (augmented network) to proceed immediately with deployment 
of ATMS in the largest 75 metropolitan areas. Costs are given in 
1992 dollars, and are not adjusted for future inflation. Our esti- 
mates are based partially on completed project costs, which have 
been adjusted to 1992 dollars. We assume that a particular archi- 
tecture will be chosen; projected costs are broken by architecture. 


24906 (SAND—93-2274) Analysis of the photodiode bound- 
ary layer transition indicator: LDRD final report. Kuntz, D.W.; 
Wilken, A.C.; Payne, J.L. Sandia National Labs., Albuquerque, NM 
(United States). Jun 1994. 55p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94014938. Source: OSTI; NTIS; GPO Dep. 

The photodiode transition indicator is a device which has been 
successfully used to determine the onset of boundary layer transi- 
tion on numerous hypersonic flight vehicles. The exact source of 
the electromagnetic radiation detected by the photodiode at transi- 
tion was not understood. In some cases early saturation of the 
device occurred, and the device failed to detect transition. Analy- 
ses have been performed to determine the source of the radiation 
producing the photodiode signal. The results of these analyses in- 
dicate that the most likely source of the radiation is blackbody 
emission from the heatshield material bordering the quartz window 
of the device. Good agreement between flight data and calcula- 
tions based on this radiation source has been obtained. Analyses 
also indicate that the most probable source of the radiation causing 
early saturation is blackbody radiation from carbon particles which 
break away from the nosetip during the ablation process. 


24907 


(SAND-94-0918C) Display techniques for dynamic 
network data in transportation GIS. Ganter, J.H.; Cashwell, J.W. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404155-1: GIST-T'94: geo- 
graphic information system for transportation conference, Norfolk, 
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VA (United States), 12 Apr 1994). Order Number DE94011935. 
Source: OSTI; NTIS; GPO Dep. 

Interest in the characteristics of urban street networks is increas- 
ing at the same time new monitoring technologies are delivering 
detailed traffic data. These emerging streams of data may lead to 
the dilemma that airborne remote sensing has faced: how to select 
and access the data, and what meaning is hidden in them? 
computer-assisted visualization techniques are needed to portray 
these dynamic data. Of equal importance are controls that let the 
user filter, symbolize, and replay the data to reveal patterns and 
trends over varying time spans. We discuss a prototype software 
system that addresses these requirements. 
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Refer also to citation(s) 23459, 23474, 23476, 23645, 23676, 
23747, 23960, 24004, 24060, 24772, 24929, 24930, 25239, 25333, 
26025 


24908 (ANL/DIS/TM—15) Vintage-level energy and environ- 
mental performance of manufacturing establishments. Boyd, 
G.A. (Argonne National Lab., IL (United States)); Bock, M.J.; 
Neifer, M.J.; Karlson, S.H.; Ross, M.H. Argonne National Lab., IL 
(United States). May 1994. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94012468. Source: OSTI; NTIS; GPO Dep. 

This report examines the relationship between an_ industrial 
plant's vintage and its energy and environmental performance. Ba- 
sic questions related to defining vintage and measuring the effects 
of the manufacturing industry’s vintage distribution of plant-level ca- 
pacity and energy intensity are explored in general for six 
energy-intensive sectors (paper, chlorine, nitrogenous fertilizer, alu- 
minum, steel, and cement) at the four-digit standard industrial 
classification (SIC) level and in detail for two sectors (steel and ce- 
ment). Results show that greenfield (i.e., newly opened) plants in 
the paper, steel, and cement industries exhibit low fossil fuel inten- 
sities. These results are consistent with expectations. New plants 
in the paper and steel industries, where processes are undergoing 
electrification, exhibit high electricity intensities. An analysis of a 
subsector of the steel industry — minimills that use scrap-based, 
electric arc furnaces — reveals a decline in electricity intensity of 
6.2 kilowatt-hours per ton for each newer year of installed vintage. 
This estimate is consistent with those of engineering studies and 
raises confidence that analyses of vintage effects in other indus- 
tries could be conducted. When a vintage measure is assigned on 
the basis of investment data rather than trade association data, the 
vintage/performance relationship results for the cement industry are 
reasonably robust; thus, the analysis of vintage and performance 
could be extended to sectors for which only US Bureau of the Cen- 
sus data are available. 


24909 (ANL/ESD-18) Energy implications of glass- 
container recycling. Gaines, L.L. (Argonne National Lab., IL 
(United States)); Mintz, M.M. Argonne National Lab., IL (United 
States); National Renewable Energy Lab., Golden, CO (United 
States). Mar 1994. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093 ; W-31109-ENG- 
38. (NREL/TP-430-5703). Order Number DE94000288. Source: 
OSTI; NTIS; GPO Dep. 

This report addresses the question of whether glass-container 
recycling actually saves energy. Glass-container production in 1991 
was 10’ tons, with cullet making up about 30% of the input to 
manufacture. Two-thirds of the cullet is postconsumer waste; the 
remainder is in-house scrap (rejects). Most of the glass recycled is 
made into new containers. Total primary energy consumption in- 
cludes direct process-energy use by the industry (adjusted to 
account for the efficiency of fuel production) plus fuel and raw- 
material transportation and production energies; the grand total for 
1991 is estimated to be about 168 x 10'* Btu. The total primary 
energy use decreases as the percent of glass recycled rises, but 
the maximum energy saved is only about 13%. If distance to the 
landfill is kept fixed and that to the recovery facility multiplied by 
about eight, to 100 mi, a break-even point is reached, and recy- 
cling saves no energy. Previous work has shown that to save 





energy when using glass bottles, reuse is the clear choice. Recy- 
cling of glass does not save much energy or valuable raw material 
and does not reduce air or water pollution significantly. The most 
important impacts are the small reduction of waste sent to the 
landfill and increased production rates at glass plants. 


24910 (CRIE-W-92034) Development of advanced heat 
pump for hot-tap water supply.: Development of the heat ex- 
changers for binary system. Saikawa, M. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Hasegawa, H. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
Sep 1993. 22p. (in Japanese). Order Number DE94780546. 
Source: OSTI; NTIS; Available from Central Research Inst. of Elec- 
tric Power Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 
Development has been made on a high-performance heat 
exchanger as a part of the development project for two stage com- 
pression cycle hot-tap water heat pumps in commercial use. 
Development is under way on a hot-tap water supply system using 
two stage compression cycle cascade heat pumps for the purpose 
of improving the energy saving efficiency. The indirect system that 
separates low and high stage cycles as in a prototype machine 
with a compressor input of 50-kW class is more efficient than the 
direct system, having achieved saving the energy by about 30%. in 
addition, major heat exchangers have been made more compact 
and their performance cost has been improved, having achieved an 
outcome as planned. Heat exchange amount and pressure loss in 
a partial condenser are an important specification for optimization. 
With regard to heat transfer patterns, an optimization has been 
achieved on exchange amounts by adding a heat exchange amount 
varying function through providing a hot-tap water supply water by- 
pass that corresponds to actual unbalanced heat transfer. The heat 
transfer area has been reduced by one-fourth by subjecting only 
the condensation heat transfer to the discussion. A shell-and-tube 
system with less pressure loss has been adopted. The small sys- 
tem after modification has the performance of COP at 3.54 and 
hot-tap water supply capacity of 140 Mcal/h. The COP could be 
raised to 4.07 if a dedicated compressor is used. 9 refs., 3 tabs. 


24911 (DOE/OR-2002) Composites (CFCCs) for low cost 
energy and cleaner environment: Continuous fiber ceramic 
composites program. Research Management Consultants, Inc., 
Washington, DC (United States). Feb 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400 ; AC01-91CE40956. (ORNL/M-3326). Order Number 
DE94013601. Source: OSTI; NTIS; GPO Dep. 

For many industrial applications, materials are desired which 
combine light weight, high temperature strength, and stability in 
corrosive environments. Among competing materials, ceramics are 
noteworthy candidates for such applications. The use of ceramics 
is often constrained, however, by brittleness; i.e., low toughness. 
Ceramic composites are being developed to overcome this limita- 
tion. With recent advances in ceramic fiber technology, it is 
possible to design a composite material based on continuous ce- 
ramic fibers embedded in a ceramic matrix. The use of ceramic 
composites in industrial applications will result in reduced fuel con- 
sumption, but will also prevent airborne pollution (principally NO, 
SOx, COs, and particulates), and economically benefit the end user 
through energy and environmental savings and increased competi- 
tiveness. Industry will also benefit through increased productivity 
and consumers will benefit through lower energy and environmen- 
tal costs and a cleaner environment. The development and use of 
CFCCs could become an important factor in the international com- 
petitiveness of U.S. industry. CFCCs will be a critical enabling 
material in the design and engineering of advanced components, 
systems, and processes. If CFCC technology is developed outside 
the United States, domestic users of these materials may be 
forced to rely on foreign suppliers of the products fabricated from 
CFCCs, as well as the materials themselves. Foreign countries, 
including Japan and France, have embarked on government- 
supported CFCC development efforts. With the market for CFCC 
products expected to be a $10 billion dollar market by 2010, CFCC 
development will be important for the competitiveness of U.S. in- 
dustry and for retaining and creating jobs for U.S. citizens. This 
document summarizes the potential energy, environmental, and 
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economic benefits that CFCCs will have for the U.S. economy and 
particularly for the industrial sector. 


24912 (DOE/PC/89657—T3-Vol.1) USDOE Innovative Clean 
Coal Technology Demonstration Project: Passamaquoddy 
Technology Recovery Scrubber™: Final report: Volume 1. Pas- 
samaquoddy Technology, L.P., Portland, ME (United States). Feb 
1994. 102p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89657. Order Number 
DE94011175. Source: OSTI; NTIS; GPO Dep 

This Final Report provides available design, operational, and 
maintenance information, and marketing plans, on the Pas- 
samaquoddy Technology Recovery Scrubber™ demonstration 
Project at the Dragon Products company’s cement plant at 
Thomaston, Maine. In addition, data on pollutant removal efficien- 
cies and system economics are reviewed. The Recovery Scrubber 
was developed to simultaneously address the emission of acid gas 
pollutants and the disposal of alkaline solid waste at a cement 
plant. The process, however, has general application to other com- 
bustion processes including waste or fossil fuel fired boilers. 
Selected chemistry of the exhaust gas, (before and after treatment 
by the Recovery Scrubber), selected chemistry of the cement plant 
kiln baghouse dust catch (before and after treatment by the Recov- 
ery Scrubber), and Dragon cement plant economics are presented. 
current marketing efforts and potential markets for the Recovery 
Scrubber in several industries are discussed. 


24913 (INIS-mf-14257) 3rd symposium on high-efficiency 
boiler technology: potential, performance, shortcomings of 
natural gas fuelled high-efficiency boilers: Materials. 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287-: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 18- 
19 Mar 1993). Order Number DE94778769. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The brochure contains abstracts of the papers presented at the 
symposium. The potential, performance and marketing problems of 
natural gas high-efficiency boiler systems are outlined, and new 
ideas are presented for gas utilities, producers of appliances, fit- 
ters, and chimneysweeps. 13 papers are available as separate 
regards in this database. (HW) 


24914 (INIS-mf-14257, pp. 11-20) Gas utilities as promot- 
ers of high-efficiency boiler technology - state of the art, 
market situation, initiatives by the gas industry. Strecker, S. 
(Energieversorgung Mittelrhein GmbH, Koblenz (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287-: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only). 

Short communication GAS UTILITIES/energy conservation; GAS 
UTILITIES/calorific value; GAS UTILITIES/gas appliances; CAR- 
BON DIOXIDE; ENVIRONMENTAL IMPACTS; NATURAL GAS; 
FINANCIAL INCENTIVES; MARKET; INFORMATION; ENERGY 
POLICY; CONDENSATES; WATER 


24915 (INIS-mf—14257, pp. 21-30) Discharge of condensa- 
tion water from natural gas high-efficiency boilers into public 
sewage systems. The Dutch experience. Berbee, R.P.M. (RIZA 
Staatliches Amt fuer Integralverwaltung der Binnengewaesser und 
fuer Abwasserreinigung, Lelstad (Netherlands)). Arbeitsgemein- 
schaft fuer Sparsmen und Umweltfreundlichen Energieverbrauch 
e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 76p. (In German). 
(CONF-9303287-: 3rd symposium on high-efficiency boiler tech- 
nology: Potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers, Koeln (Germany), 18-19 Mar 1993). In 3rd 
symposium on high-efficiency boiler technology: potential, perfor- 
mance, shortcomings of natural gas fuelled high-efficiency boilers: 
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Materials. Order Number DE94778769. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication BURNERS/waste water; BURNERS/water 
removal; BURNERS; CALORIFIC VALUE; NATURAL GAS; 
WASTES; MARKET; HEATING SYSTEMS; RESIDENTIAL BUILD- 
INGS; GAS APPLIANCES 


24916 (INIS-mf—14257, pp. 35-39) Analysis of condensation 
water from gas-fuelled high-efficiency boilers. Stiefel, R. (insti- 
tut fuer Gewerbliche Wasserwirtschaft und Luftreinhaltung e.V., 
Koeln (Germany)); Kiubert, W. Arbeitsgemeinschaft fuer Sparsmen 
und Umweltfreundlichen Energieverbrauch e.V. (ASUE), Hamburg 
(Germany). 24 Mar 1993. 76p. (in German). (CONF-9303287-: 3rd 
symposium on high-efficiency boiler technology: Potential, pertor- 
mance, shortcomings of natural gas fuelled high-efficiency boilers, 
Koeln (Germany), 18-19 Mar 1993). In 3rd symposium on high- 
efficiency boiler technology: potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers: Materials. Order 
Number DE94778769. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/waste water; GAS AP- 
PLIANCES/pollution control; BURNERS; CALORIFIC VALUE; 
TESTING; NATURAL GAS; DATA; DIAGRAMS; RESIDENTIAL 
BUILDINGS 


24917 (INIS-mf-14257, pp. 49-58) Natural-gas high- 
efficiency boilers in practice - the gas utilities point of view. 
Schueler, R. (Gasanstalt Kaiserslautern AG (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (in German). (CONF-9303287—: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only). 

Short communication GAS APPLIANCES/information; INFORMA- 
TION; NATURAL GAS; BURNERS; CALORIFIC VALUE; GAS 
UTILITIES; DIAGRAMS; TECHNOLOGY UTILIZATION 


24918 (INIS-mf-14257, pp. 59-65) Natural-gas high- 
efficiency boilers in practice - the fitter’s point of view. 
Heidemann, H.D. (Zentralverband Sanitaer Heizung Klima, St. Au- 
gustin (Germany)). Arbeitsgemeinschaft fuer Sparsmen und 
Umweltfreundlichen Energieverbrauch e.V. (ASUE), Hamburg (Ger- 
many). 24 Mar 1993. 76p. (In German). (CONF-9303287-: 3rd 
symposium on high-efficiency boiler technology: Potential, perfor- 
mance, shortcomings of natural gas fuelled high-efficiency boilers, 
Koeln (Germany), 18-19 Mar 1993). In 3rd symposium on high- 
efficiency boiler technology: potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers: Materials. Order 
Number DE94778769. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/technology utilization; 
GAS APPLIANCES/information; INFORMATION; NATURAL GAS; 
BURNERS; CALORIFIC VALUE; CRAFTSMEN; FORECASTING; 
PH VALUE; POLLUTION CONTROL; MARKET; FLUE GAS; ENVI- 
RONMENTAL IMPACTS; DIAGRAMS 


24919 (INIS-mf-14257, pp. 71-76) Natural-gas high- 
effienciency boiler systems in practice - the gas appliances 
producers’ point of view. Vaillant, K.E. (Vaillant (Joh.) GmbH und 
Co., Remscheid (Germany)). Arbeitsgemeinschaft fuer Sparsmen 
und Umweltfreundlichen Energieverbrauch e.V. (ASUE), Hamburg 
(Germany). 24 Mar 1993. 76p. (In German). (CONF-9303287—: 3rd 
symposium on high-efficiency boiler technology: Potential, perfor- 
mance, shortcomings of natural gas fuelled high-efficiency boilers, 
Koein (Germany), 18-19 Mar 1993). In 3rd symposium on high- 
efficiency boiler technology: potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers: Materials. Order 
Number DE94778769. Source: OSTI; NTIS (US Sales Only). 

Short communication GAS APPLIANCES/manufacturers; GAS 
APPLIANCES/technology utilization; MANUFACTURERS; NATU- 
RAL GAS; CALORIFIC VALUE; ENERGY ACCOUNTING; 
DIAGRAMS; MARKET; POLLUTION CONTROL 
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24920 (Jue+-2862) Recovery of aluminium from composite 
materials by means of pyrolytic treatment. Schmidt, H. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik; Technische Hochschule 
Aachen (Germany). Jan 1994. 137p. (In German). Order Number 
DE94779093. Source: OSTI; NTIS (US Sales Only). 

To date there is no technical method by which to recover cellu- 
lose, plastics, or aluminium from heterogeneous, soiled composite 
materials. As recycling of packaging materials only became obliga- 
tory with the enactement of the Ordinance On Packaging, there had 
been no prior studies on the extraction of aluminium from conposite 
packaging materials by means of pyrolysis when this work was 
started. The present study was dedicated to the question whether 
organic materials and impurities can be pyrolytically degraded such 
as to permit recovery of aluminium and utilisation of the by- 
products pyrolysis gas and coke. The envisaged method would 
ideally permit not only recycling of composite packaging materials 
containing aluminium but also, by virtue of the same mechanism, 
the recovery of lacquered aluminium plate from the automotive in- 
dustry, old plastic-aluminium composite windows, or from any other 
soiled composite materials containing aluminium. (orig.) 


24921 (NYSERDA-94-1) Constructed wetlands for munici- 
pal solid waste landfill leachate treatment: Final report. 
Peverly, J. (Cornell Univ., Ithaca, NY (United States)); Sanford, 
W.E.; Steenhuis, T.S. Cornell Univ., Ithaca, NY (United States); 
Geological Survey, Ithaca, NY (United States). Nov 1993. 222p. 
Sponsored by New York State Energy Research and Development 
Authority, Albany, NY (United States). Source: OSTI; New York 
State Energy Research and Development Authority, Two Rocke- 
feller Plaza, Albany, NY 12223. 

In 1989, the US Geological Survey and Cornell University, in co- 
operation with the New York State Energy Research and 
Development Authority and the Tompkins County Solid Waste De- 
partment, began a three-year study at a municipal solid-waste 
landfill near Ithaca, New York, to test the effectiveness of leachate 
treatment with constructed wetlands and to examine the associated 
treatment processes. Specific objectives of the study were to ex- 
amine: treatment efficiency as function of substrate composition 
and grain size, degree of plant growth, and seasonal changes in 
evapotranspiration rates and microbial activity; effects of leachate 
and plant growth on the hydraulic characteristics of the substrate; 
and chemical, biological, and physical processes by which nutri- 
ents, metals, and organic compounds are removed from leachate 
as it flows through the substrate. A parallel study at a municipal 
solid-waste landfill near Fenton, New York was conducted by 
researchers at Cornell University, Ithaca College, and Hawk Engi- 
neering (Trautmann and others, 1989). Results are described. 


24922 
constructed wetlands, Town of Fenton sanitary landfill, 
Broome County, New York: Final report. Fenton, Town of, Port 
Crane, NY (United States); Hawk Engineering, Binghamton, NY 
(United States). Nov 1993. 309p. Sponsored by New York State 
Energy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
Municipal sanitary landfills generate leachate that New York 
State regulations require to be collected and treated to avoid con- 
taminating surface water and groundwater. One option for treating 
leachate is to haul it to municipal wastewater treatment facility. 
This option may be expensive, may require excessive energy for 
transportation, and may require pretreatment to protect the receiv- 
ing facility's processes. An alternative is on-site treatment and 
discharge. Personnel from the Town of Fenton, New York; Hawk 
Engineering, P.C.; Cornell University; and Ithaca College designed, 
built, and operated a pilot constructed wetland for treating leachate 
at the Town of Fenton’s municipal landfill. The system, consisting 
of two overland flow beds and two subsurface flow beds has been 
effective for 18 months in reducing levels of ammonia (averaging 
85% removal by volatilization and denitrification) and total iron (av- 
eraging 95% removal by precipitation and sedimentation), two key 
constituents of the Fenton landfill’s leachate. The system effects 
these reductions with zero chemical and energy inputs and minimal 
maintenance. A third key constituent of the leachate, manganese, 
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apparently passes through the beds with minimal removal. Details 
and wetland considerations are described. 


24923 (SAND—94-1119C) Containment removal from solid 
waste by supercritical carbon dioxide. Smith, H.M. (Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City 
Div.); Olson, R.B.; Adkins, C.L.J.; Russick, E.M. Sandia National 
Labs., Albuquerque, NM (United States); Allied-Signal Aerospace 
Co., Kansas City, MO (United States). Kansas City Div. [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000 ; AC04-76DP00613. (KCP-613-5423; 
CONF-940578—1: Pollution prevention conference, Denver, CO 
(United States), 3-5 May 1994). Order Number DE94011029. 
Source: OSTI; NTIS; GPO Dep. 

Large quantities of solid wastes such as rags, kimwipes, swabs, 
coveralls, gloves, etc., contaminated with oils, greases and haz- 
ardous solvents are generated by industry and the government. If 
the hazardous components (offs, greases and solvents) could be 
segregated from the much larger bulk of non-hazardous material, 
then these solid materials could potentially be handled as sanitary 
waste, at a significant cost savings. AlliedSignal KCP, a typical 
DOE manufacturing site, spent several hundred thousand dollars in 
CY92 for disposal of contaminated solid wastes. Similarly, Naval 
Air Station North Island, San Diego, also spent several hundred 
thousand dollars in CY91 for disposal of rags. Under the Depart- 
ment of Energy (DOE)/United States Air Force (USAF) 
Memorandum of Understanding, the objective of this joint AlliedSig- 
nal KCP/Sandia National Laboratories project is to demonstrate the 
feasibility of using supercritical carbon dioxide (SC-CO2) to 
segregate hazardous oils, greases, and organic solvents from non- 
hazardous solid waste such as rags, wipes, swabs, coveralls, 
gloves, etc. Supercritical carbon dioxide possesses many of the 
characteristics desired in an “environmentally acceptable” solvent 
system. It is nontoxic, inexpensive, and recyclable. Carbon dioxide 
possesses a moderate critical temperature (31°C) and pressure 
(1071 psi). At 37°C and pressures greater than 2000 psi, the 
density is greater than 0.8 g/cc. Contaminants dissolved in the su- 
percritical CO. solvent are separated out by expansion of the fluid 
to a subcritical pressure where CO2 is a gas and the dissolved 
materials precipitate out (usually as a liquid or solid). The gaseous 
CO, can then be recompressed and recycled. 
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Refer also to citation(s) 23998, 24000, 24001, 24003, 24043, 
24849, 24851, 24909, 24911, 24921, 24931, 25414 


24924 (CONF-9310102—Vol.1, pp. 413-422) Fire conflagra- 
tion and post-earthquake response of power and water 
lifelines. Eidinger, J.M. (G&E Engineering Systems, Inc., Oakland, 
CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS. 

This paper examines how two lifelines, Pacific Gas and Electric’s 
electric power system and East Bay Municipal Utility District's wa- 
ter distribution system, are inter-related in providing water service 
to end users during fire conflagrations and after major earthquakes. 
The East Bay area, including the cities of Oakland and Berkeley, is 
exposed to high fire and earthquake hazards. Urban intermix fires 
generally occur in the Berkeley-Oakland Hills area once every five 
years. Several faults bisect the East Bay area, most notably the 
Hayward Fault. There is nearly a 30% probability of a Hayward 
Magnitude 7 or larger event occurring before the year 2020. Fires 
following earthquakes pose another significant hazard. A model of 
the two lifelines was prepared using the SERA GIS system. About 
400 EBMUD facilities and 3,700 miles of buried pipe are included 
in the model. Twenty-eight of PG&E’s high voltage substations and 
215 local distribution circuits are included in the model. Earthquake 
damage was simulated using fragility curves for ground shaking, 
liquefaction, landslide and surface faulting hazards. Flow analyses 
were performed to determine available flows for fire fighting pur- 
poses. Once the damage to the electric and water systems was 
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known, service restoration analyses were performed. The results 
from these analyses include the electric power outage times after 
the earthquake. Once the outage times are determined, the lifeline 
utility manager can develop optimized post-earthquake emergency 
plans and pre-earthquake mitigation actions. 


24925 (DOE/EA-0949) Proposed finding of no significant 
impact for the Sakakawea Medical Center coal-fired heating 
plant. USDOE, Washington, DC (United States). [1994]. 60p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94015406. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (the Department) has prepared an 
environmental assessment (Assessment) (DOE/EA-0949) to iden- 
tify and evaluate the potential environmental impacts of a proposed 
action at the Sakakawea Medical Center (the Center) in Hazen, 
North Dakota. The proposed action would replace the existing No. 
2 fuel oil-fired boilers supplemented by electric reheat with a new 
coal-fired hot water heating plant, using funds provided from a 
grant under the Institutional Conservation Program. Based on the 
analysis in DOE/EA-0949, the Department has determined that the 
proposed action is not a major federal action significantly affecting 
the quality of the human environment, within the meaning of the 
National Environmental Policy Act (NEPA) of 1969, as amended. 
Therefore, preparation of an Environmental Impact Statement is 
not required, and the Department is issuing this Finding of No Sig- 
nificant Impact (Finding). 


24926 (LBL-34967) The cost and performance of utility 
commercial lighting programs: A report from the Database on 
Energy Efficiency Programs (DEEP) project. Eto, J. (Lawrence 
Berkeley Lab., CA (United States). Energy and Environment Div.); 
Vine, E.; Shown, L.; Sonnenblick, R.; Payne, C. Lawrence Berkeley 
Lab., CA (United States). May 1994. 140p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94015153. Source: OSTI; NTIS; GPO Dep. 

The objective of the Database on Energy Efficiency Programs 
(DEEP) is to document the measured cost and performance of 
utility-sponsored, energy-efficiency, demand-side management 
(DSM) programs. Consistent documentation of DSM programs is a 
challenging goal because of problems with data consistency, evalu- 
ation methodologies, and data reporting formats that continue to 
limit the usefulness and comparability of individual program results. 
This first DEEP report investigates the results of 20 recent com- 
mercial lighting DSM programs. The report, unlike previous reports 
of its kind, compares the DSM definitions and methodologies that 
each utility uses to compute costs and energy savings and then 
makes adjustments to standardize reported program results. All 20 
programs were judged cost-effective when compared to avoided 
costs in their local areas. At an average cost of 3.9¢/kWh, how- 
ever, utility-sponsored energy efficiency programs are not "too 
cheap to meter.” While it is generally agreed upon that utilities 
must take active measures to minimize the costs and rate impacts 
of DSM programs, the authors believe that these activities will be 
facilitated by industry adoption of standard definitions and reporting 
formats, so that the best program designs can be readily identified 
and adopted. 


24927 (LBL-35021) Review of demand-side bidding pro- 
grams: impacts, costs, and cost-effectiveness. Goldman, C.A. 
(Lawrence Berkeley Lab., CA (United States). Energy and Environ- 
ment Div.); Kito, M.S. Lawrence Berkeley Lab., CA (United States). 
May 1994. 122p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O3-76SF00098. Order Number 
DE94015154. Source: OSTI; NTIS; GPO Dep. 

In December 1987, Central Maine Power (CMP) instituted the 
first competitive bidding program that allowed developers to pro- 
pose installation of conservation measures. Since then, about 30 
utilities in 14 states have solicited bids from energy service compa- 
nies (ESCOs) and customers to reduce energy demand in 
residential homes and in commercial and industrial facilities. Inter- 
est in the use of competitive procurement mechanisms for 
demand-side resources continues to grow. In this study, the au- 
thors build upon earlier work conducted by LBL in collaboration 
with others (Goldman and Busch 1992; Wolcott and Gokiman 
1992). They have developed methods to compare bid prices and 
program costs among utilities. They also characterize approaches 
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used by utilities and developers to allocate risks associated with 
DSM resources based on their review of a large sample of signed 
contracts. These contracts are analyzed in some detail because 
they provide insights into the evolving roles and responsibilities of 
utilities, customers, and third party contractors in providing 
demand-side management (DSM) services. The analysis also high- 
lights differences in the allocation of risks between traditional utility 
rebate programs and DSM bidding programs. 


24928 (NEI-DK-1553) Flue gas cleaning in the Danish 
waste incineration plants: Determination of different incinera- 
tion plants efficiency for HCl, SOj, heavy metals and dioxins 
removal. Energiministeriets Forskningsudvalg for produktion og 
fordeling af el og varme. Miljoe og restprodukter. Blinksbjerg, P. 
Dk-TEKNIK, Soeborg (Denmark). Energi og Miljoe. Apr 1994. 50p. 
(in Danish). Contract EM-1323/88-3; Contract ENS-1323/91-0001. 
Order Number DE94777371. Source: OST}; NTIS. 

EFP-88; EFP-91. 

Five Danish waste incinerating plants were compared for their ef- 
ficiency in flue gas cleaning and removal of acid gases (HCI and 
SOz). Two plants have a dry flue gas cleaning system, two have a 
semi-dry one, and one has a wet system. Investigation proved that 
the dioxins and heavy metals were reduced in all gas cleaning sys- 
tems. Mass balance indicated that the reactor-cyclone part 
removed 24 and 20% of Pb and Cd respectively while the electro- 
fiter removed further 71 and 73% respectively. Mercury was 
retained in an electrofilter (55%) of the semi-dry system, so that Hg 
concentration on exit constituted 38% of the entering concentration. 
None of the 5 plants could fulfill the German requirements at the 
time of this investigation, but the closest was the one with wet flue 
gas cleaning, with a single parameter, dioxin, exceeding the Ger- 
man permissible limit. The others could not fulfill the German SOz 
requirements. The Danish incineration plants have to optimize or 
reconstruct the existing flue gas cleaning systems, if the require- 
ments in the EEC become as stringent as in Germany. (EG) 


24929 (NEI-NO-421) Heat pumps in district heating and 
district cooling systems. Havskjold, M. Trondheim Univ. (Nor- 
way). Norges Tekniske Hoegskole. Dec 1993. 138p. Order Number 
DE94783355. Source: OSTI; NTIS. 

This thesis presents an analysis of heat pump operation in a 
District Heating and District Cooling system. Two heat pumps with 
supersonic centrifugal compressors use untreated sewage as their 
heat source/sink for the simultaneous production of heating and 
cooling. The heat pumps operate in one of three different modes, 
according to the momentary demand for heating and cooling. The 
performance of the heat pumps in each mode is analysed, and the 
feasibility of the installed control system is discussed. The analysed 
performance is based on momentary measurements of the process 
variables, while the heat pump plant was in normal operation during 
the measuring period of two years. It was not possible to manipu- 
late the operation as would be possible in a laboratory. This limited 
the available operational conditions. To evaluate the performance 
of the supersonic centrifugal compressors their part load efficien- 
cies in the different modes are calculated and presented. The 
limitation of the operation of the heat pump due to the risk of surg- 
ing is discussed. When the District Heating and Cooling pliant was 
designed, the possible energy source were raw sewage and sea 
water. The evaluation of the most suitable energy source is dis- 
cussed, and the operational experiences with the use of untreated 
sewage are presented. No alternative system design for the distri- 
bution of heating and cooling was discussed prior to the design of 
the heat pump plant in Sandvika, Norway. For future plants the dis- 
tribution of energy at intermediate temperature with distributed heat 
pumps may be an alternative. Some aspects of this concept is dis- 
cussed, based on the experiences from the District Heating and 
Cooling plant in Sandvika. The cost of an intermediate temperature 
system is compared to the resulting cost for the conventional Dis- 
trict Heating and Cooling plant. 60 refs., 93 figs., 15 tabs. 


24930 (SAND—94-8240) Technical resource document for 
assured thermal processing of wastes. Farrow, R.L.; Fisk, G.A.; 
Hartwig, C.M.; Hurt, R.H.; Ringland, J.T.; Swansiger, W.A. Sandia 
National Labs., Albuquerque, NM (United States). Jun 1994. 147p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC04-94AL85000. Order Number DE94015352. Source: 
OSTI; NTIS; GPO Dep. 

This document is a concise compendium of resource material 
covering assured thermal processing of wastes (ATPW), an area in 
which Sandia aims to develop a large program. The ATPW pro- 
gram at Sandia is examining a wide variety of waste streams and 
thermal processes. Waste streams under consideration include mu- 
nicipal, chemical, medical, and mixed wastes. Thermal processes 
under consideration range from various incineration technologies to 
non-incineration processes such as supercritical water oxidation or 
molten metal technologies. Each of the chapters describes the 
element covered, discusses issues associated with its further de- 
velopment and/or utilization, presents Sandia capabilities that 
address these issues, and indicates important connections to other 
ATPW elements. The division of the field into elements was driven 
by the team’s desire to emphasize areas where Sandia's capabili- 
ties can lead to major advances and is therefore somewhat 
unconventional. The report will be valuable to Sandians involved in 
further ATPW program development. 
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24931 (ORNL/CON-377) Energy efficiency advocacy 
groups: A study of selected interactive efforts and indepen- 
dent initiatives. Schweitzer, M. (Oak Ridge National Lab., TN 
(United States)); English, M.; Schexnayder, S.; Altman, J. Oak 
Ridge National Lab., TN (United States). Mar 1994. 167p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94014137. Source: OSTI; 
NTIS; GPO Dep. 

Non-utility groups participate in a myriad of activities—initiated by 
themselves and others—aimed at influencing the policies and ac- 
tions of utilities and their regulators related to Integrated Resource 
Planning (IRP) and Demand-Side Management (DSM). Some of 
these activities are not directed toward a particular regulatory body 
or utility but are designed to influence public knowledge and ac- 
ceptance of IRP and DSM. Other activities involve interaction with 
a particular utility or regulatory body. The traditional forum for this 
interaction is an adversarial debate (i.e., litigation or regulatory in- 
tervention) over the merits of a utility’s plan or proposed action. 
However, an increasingly common forum is one in which non-utility 
groups and utilities cooperatively develop plans, policies, and/or 
programs. Arrangements of this type are referred to in this report 
as “interactive efforts’. This report presents the findings derived 
from ten case studies of energy efficiency advocacy groups 
(EEAG) activities to influence the use of cost-effective DSM and to 
promote IRP; nine of these ten cases involve some form of interac- 
tive effort and all of them also include other EEAG activities. The 
goal of this research is not to measure the success of individual 
activities of the various groups, but to glean from a collective exam- 
ination of their activities an understanding of the efficacy of various 
types of interactive efforts and other EEAG activities and of the 
contextual and procedural factors that influence their outcomes. 
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24932 (DOE/AL/42879-T1) Nonlinear optical diagnostics of 
diesel spray: Final report, August 3, 1987—July 31, 1991. 
Chang, R.K. Yale Univ., New Haven, CT (United States). Sep 
1991. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AS04-87AL42879. Order Number 
DE94014678. Source: OSTI; NTIS; GPO Dep. 

The mechanisms of fuel spray development within engines, par- 
ticularly processes including atomization, vaporization, and mixing 
of the fuel and air, are critical in the design and optimization of 
diesel engines. During the four years of DOE support, significant 





progress has been made toward furthering the understanding of 
nonlinear optical effects in fuel sprays and single liquid droplets 
with radius (a) much larger than the laser wavelength (Ainput), i-e., 
droplets with with large size parameters x = 27@/Ainpur. The authors 
have attempted to apply nonlinear optical spectroscopy to 
determine the chemical composition of the droplet, the droplet mor- 
phology (size, shape, and index of refraction), and the physical 
properties of the droplet (surface tension and bulk viscosity). This 
research can be divided into two parts: (1) understanding of non- 
linear optical effects: and (2) application of nonlinear optical 
spectroscopy and imaging to fuel droplets and sprays. 


24933 (DOE/AL/42880-T1) An in-cylinder study of the par- 
ticulate/NO, trade-off in a DI Diesel Engine: Draft of final 
report. Litzinger, T.A.; Santavicca, D.A.; Santoro, R.J. Pennsylva- 
nia State Univ., University Park, PA (United States). Dept. of 
Mechanical Engineering. [1994]. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AS04-87AL42880. 
Order Number DE94014599. Source: OSTI; NTIS; GPO Dep. 

The goal of the work performed during the contract period was 
to establish the ability to study soot and NO within the combustion 
chamber of a Di Diesel engine and to couple these measurements 
with actual exhaust emissions. This work was motivated by the 
need to obtain a more complete understanding of the particulate/ 
NO, trade-off, observed in Diesel engines, to aid engine designers 
in meeting emissions limits. In order to achieve the desired goal, 
an optically accessible DI Diesel engine was designed and con- 
structed. Also, planar imaging methods for imaging soot and NO 
were developed in laboratory flames and were then applied to the 
engine. For the study of soot, planar Mie scattering was used and 
a polarization ratio method was investigated to distinguish soot 
from fuel droplets. The Mie scattering technique proved to be well 
suited for the engine, and extensive results were obtained. In order 
to observe NO, planar laser induced fluorescence was used and it 
was successfully applied in the engine. In addition to these tech- 
niques, high speed combustion photography and shadowgraph 
photography were applied to obtain general characteristics of the 
combustion process. As a final diagnostic, actual engine emissions 
were measured. This report begins with a brief discussion of the 
problem under investigation and a summary of other studies of the 
NO,/particulate trade-off. Following these sections is a summary of 
the accomplishments and results from the present study. Finally, 
detailed results are presented through the six technical papers 
which were written during the contract period; these papers are ap- 
pended to the report. 


24934 (DOE/AL/62353—1) Spark ignited turbulent flame 
kernel growth: Annual report, January—December 1991. San- 
tavicca, D.A. Pennsylvania State Univ., University Park, PA (United 
States). Jun 1994. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG04-90AL62353. Order Number 
DE94014214. Source: OSTI; NTIS; GPO Dep. 

An experimental study of the effect of spark power on the growth 
rate of spark-ignited flame kernels was conducted in a turbulent 
flow system at 1 atm, 300 K conditions. All measurements were 
made with premixed, propane-air at a fuel/air equivalence ratio of 
0.93, with 0%, 8% or 14% dilution. Two flow conditions were stud- 
ied: a low turbulence intensity case with a mean velocity of 1.25 m/ 
sec and a turbulence intensity of 0.33 m/sec, and a high turbulence 
intensity case with a mean velocity of 1.04 m/sec and a turbulence 
intensity of 0.88 m/sec. The growth of the spark-ignited flame ker- 
nel was recorded over a time interval from 83 psec to 20 msec 
following the start of ignition using high speed laser shadowgraphy. 
In order to evaluate the effect of ignition spark power, tests were 
conducted with a long duration (ca 4 msec) inductive discharge ig- 
nition system with an average spark power of ca 14 watts and two 
short duration (ca 100 nsec) breakdown ignition systems with aver- 
age spark powers of ca 6 x 10* and ca 6 x 10° watts. The results 
showed that increased spark power resulted in an increased 
growth rate, where the effect of short duration breakdown sparks 
was found to persist for times of the order of milliseconds. The ef- 
fectiveness of increased spark power was found to be less at high 
turbulence and high dilution conditions. Increased spark power had 
a greater effect on the 0-5 mm burn time than on the 5-13 mm 
burn time, in part because of the effect of breakdown energy on the 
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initial size of the flame kernel. And finally, when spark power was 
increased by shortening the spark duration while keeping the effec- 
tive energy the same there was a significant increase in the misfire 
rate, however when the spark power was further increased by in- 
creasing the breakdown energy the misfire rate dropped to zero. 


24935 (DOE/AL/62353—2) Spark ignited turbulent flame 
kernel growth: Annual report, January—December, 1992. San- 
tavicca, D.A. Pennsylvania State Univ., University Park, PA (United 
States). Jun 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG04-90AL62353. Order Number 
DE94014215. Source: OSTI; NTIS; GPO Dep. 

Cyclic combustion variations in spark-ignition engines limit the 
use of dilute charge strategies for achieving low NO, emissions 
and improved fuel economy. Results from an experimental study of 
the effect of incomplete fuel-air mixing (ifam) on spark-ignited flame 
kernel growth in turbulent propane-air mixtures are presented. The 
experiments were conducted in a turbulent flow system that allows 
for independent variation of flow parameters, ignition system pa- 
rameters, and the degree of fuel-air mixing. Measurements were 
made at 1 atm and 300 K conditions. Five cases were studied; a 
premixed and four incompletely mixed cases with 6%, 13%, 24% 
and 33% RMS (root-mean-square) fluctuations in the fuel/air equiv- 
alence ratio. High speed laser shadowgraphy at 4,000 
frames-per-second was used to record flame kernel growth follow- 
ing spark ignition, from which the equivalent flame kernel radius as 
a function of time was determined. The effect of ifam was evalu- 
ated in terms of the flame kernel growth rate, cyclic variations in 
the flame kernel growth, and the rate of misfire. The results show 
that fluctuations in local mixture strength due to ifam cause the 
flame kerne! surface to become wrinkled and distorted; and that 
the amount of wrinkling increases as the degree of ifam. lfam was 
also found to result in a significant increase in cyclic variations in 
the flame kernel growth. The average flame kernel growth rates for 
the premixed and the incompletely mixed cases were found to be 
within the experimental uncertainty except for the 33%-RMS- 
fluctuation case where the growth rate is significantly lower. The 
premixed and 6%-RMS-fluctuation cases had a 0% misfire rate. 
The misfire rates were 1% and 2% for the 13%-RMS-fluctuation 
and 24%-RMS-fluctuation cases, respectively; however, it drasti- 
cally increased to 23% in the 33%-RMS-fluctuation case. 


24936 (DOE/MC/23174—3699) Coalfueled diesel technol 
ogy development Emissions Control. Van Kleunen, W.; Kaldor, 
S.; Gal, E.; Mengel, M.; Arnold, M. General Electric Environmental 
Services, Inc., Lebanon, PA (United States). Jan 1994. 622p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. Order Number DE94004096. Source: 
OSTI; NTIS; GPO Dep. 

GEES! Emissions Control program activity ranged from control 
concept testing of 10 CFM slipstream from a CWS fuel single cylin- 
der research diesel engine to the design, installation, and operation 
of a full-size Emissions Control system for a full-size CWS fuel 
diesel engine designed for locomotive operation.Early 10 CFM slip- 
stream testing program activity was performed to determine 
Emissions Characteristics and to evaluate Emissions Control con- 
cepts such a Barrier filtration, Granular bed filtration, and Cyclone 
particulate collection for reduction of particulate and gaseous 
emissions. Use of sorbent injection into the engine exhaust gas up- 
stream of the barrier filter or use of sorbent media in the granular 
bed filter were found to provide reduction of exhaust gas SO2 and 
NO, in addition to collection of ash particulate. Emergence of the 
use of barrier filtration as a most practical Emissions Control con- 
cept disclosed a need to improve cleanability of the filter media in 
order to avoid reduction of turbocharger performance by excessive 
barrier filter pressure drop. The next progression of program activ- 
ity, after the slipstream feasibility state, was 500 CFM cold flow 
testing of control system concepts. The successful completion of 
500 CFM cold flow testing of the Envelope Filter led to a subse- 
quent progression to a similar configuration Envelope Filter 
designed to operate at 500 CFM hot gas flow from the CWS fuel 
research diesel engine in the GETS engine test laboratory. This En- 
velope Filter included the design aspect proven by cold flow testing 
as well as optimization of the selection of the installed filter media. 
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24937 (NREL/TP-425-6344) Injector spray characterization 
of methanol in reciprocating engines. Dodge, L. (Southwest Re- 
search Inst., San Antonio, TX (United States)); Naegeli, D. National 
Renewable Energy Lab., Golden, CO (United States); Southwest 
Research Inst., San Antonio, TX (United States). Jun 1994. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94006948. Source: 
OSTI; NTIS; GPO Dep. 

This report covers a study that addressed cold-starting problems 
in alcohol-fueled, spark-ignition engines by using fine-spray port- 
fuel injectors to inject fuel directly into the cylinder. This task 
included development and characterization of some very fine-spray, 
port-fuel injectors for a methanol-fueled spark-ignition engine. After 
determining the spray characteristics, a computational study was 
performed to estimate the evaporation rate of the methanol fuel 
spray under cold-starting and steady-state conditions. 


24938 (NREL/TP—425-6346) Hydrogen-air mixing evaluation 
in reciprocating engines. Dodge, L. (Southwest Research Inst., 
San Antonio, TX (United States)); Naegeli, D. National Renewable 
Energy Lab., Golden, CO (United States); Southwest Research 
Inst., San Antonio, TX (United States). Jun 1994. 39p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE94006950. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the results of a computational study of fuel- 
air mixing in a hydrogen jet using a spark-ignited, hydrogen-fueled 
engine. The computational results were compared with experimen- 
tal measurement being conducted at the Musashi Institute of 
Technology in Tokyo, Japan. The hydrogen-air mixing work was di- 
rected at understanding the extreme sensitivity of ignition to spark 
plug location and spark timing in direct-injected, hydrogen-fueled 
engines. 


24939 (SAND—94-8603C) Comparison of in-cylinder scav- 
enging flows in a two-stroke cycle engine under motored and 
fired conditions. Miles, P.C.; Green, R.M.; Witze, P.O. Sandia 
National Labs., Livermore, CA (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-940762-1: 7. international symposium 
on applications of laser techniques to fluid mechanics, Lisbon (Por- 
tugal), 11-14 Jul 1994). Order Number DE94013017. Source: 
OSTI; NTIS; GPO Dep. 

The in-cylinder flow field of a loop-scavenged, two-stroke engine 
has been characterized using laser Doppler velocimetry. The radial 
component of gas velocity was measured along the axis of the 
cylinder for both motored and fired operation. Measurements were 
obtained under conditions simulating both crankcase and external 
blower driven scavenging. Mean profiles of the radial velocity show 
marked differences in the global flow structure between motored 
and fired operation for both scavenging methods. These differ- 
ences persist throughout the scavenging process and survive 
compression of the fresh charge. Root mean square (rms) velocity 
fluctuations near TDC were also determined, and significant differ- 
ences between motored and fired operation are observed. The rms 
fluctuations are found to correlate well with the mean shear during 
compression. 
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Refer also to citation(s) 24867 


24940 (ANL/CMT/CP-82291) Safety characteristics of 
lithium-alloy/metal sulfide batieries. Henriksen, G.L.; Vissers, 
D.R.; Chilenskas, A.A. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940568—4: 7. in- 
ternational meeting on lithium batteries, Cambridge, MA (United 
States), 15-20 May 1994). Order Number DE94013867. Source: 
OSTI; NTIS; GPO Dep. 

A battery using a Li-Al negative electrode, a molten LiCI-LiBr-KBr 
electrolyte, a FeS, or a FeS positive electrode, and a stable 
chalcogenide-based ceramic sealant is under development. Full- 
size bipolar Li-Al/FeS and Li-Al/FeS2 cells (13 cm dia) and four- cell 
stacks are being built and tested for electric-vehicle use. Chemical 
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hazards, toxicity, thermal hazards, and hazards from electrical 
abuse are analyzed. The safety tests that have been conducted to 
date, including crash tests, are discussed; although they have not 
been extensive, they indicate that these batteries are inherently 
safe. A table of the preliminary hazard assessment is included. 


24941 (ANL/CMT/CP-82954) Materials and mechanisms of 
high temperature lithium sulfide batteries. Kaun, T.D.; Hash, 
M.C.; Henriksen, G.L.; Jansen, A.N.; Vissers, D.R. Argonne Na- 
tional Lab., IL (United States). May 1994. 26p. Sponsored 
by USDOE, Washington, DC (United States);Illinois State 
Government, Springfield, IL (United States). DOE Contract W- 
31109-ENG-38. (CONF-9405130—3: 2. Chilean lithium symposium, 
Santiago (Chile), 24-27 May 1994). Order Number DE94012634. 
Source: OSTI; NTIS; GPO Dep. 

New materials have encouraged development of bipolar Li-Al/ 
FeS, batteries for electric vehicle (EV) applications. Current 
technology employs a two-phase Li-alloy negative electrode low- 
melting, LiCl-rich LiCI-LiBr-KBr molten salt electrolyte, and either an 
FeS or an upper-plateau (UP) FeS2 positive electrode. These com- 
ponents are assembled in a sealed bipolar battery configuration. 
Use of the two-phase Li-alloy (a + G Li-Al and LisAlsFe2) negative 
electrode provides in situ overcharge tolerance that renders the 
bipolar design viable. Employing LiCl-rich LiCI-LiBr-KBr electrolyte 
in “electrolyte-starved” calls achieves low-burdened cells, that pos- 
sess low area-specific impedance; comparable to that of flooded 
cells using LiCI-LiBr-KBr eutectic electrolyte. The combination of 
dense UP FeSz electrodes and low-melting electrolyte produces a 
stable and reversible couple, achieving over 1000 cycle life in 
flooded cells, with high power capabilities. In addition, a family of 
stable sulfide ceramic/sealant materials was developed that 
produce high-strength bonds between a variety of metals and ce- 
ramics, which renders lithium/iron suffide bipolar stacks practical. 
Bipolar Li-Al/FeS.2 cells and four-cell stacks using these seals are 
being built and tested in the 13 cm diameter size for EV applica- 
tions. To date, Li-AV/FeS. cells have attained 400 W/kg power at 
80% DOD and 180 Wh/kg energy at the 30 W/kg rate. When cell 
performance characteristics are used to model full-scale EV and 
hybrid vehicle (HV) batteries, they are projected to meet or exceed 
the performance requirements for a large variety of EV and HV 
applications. Efficient production and application of Li-alloys and Li- 
salt electrolyte are critical to approaching battery cost objectives. 


24942 (DOE/ID/13074-T12) Kansas State University DOE/ 
KEURP Site Operator User Task Force: Year 3, Fourth quar- 
terly report, April 1—-June 30, 1994. Hague, J. Kansas State 
Univ., Manhattan, KS (United States). 28 Jun 1994. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC07-911D13074. Order Number DE94014331. Source: OSTI; 
NTIS; GPO Dep. 

This program relates to demonstration use of electric-powered 
vehicles. KSU has two electric cars (conversion vehicles) from 
Soleq. Corp., and is purchasing 4 Chevy trucks for conversion. 
This document discusses the participating groups, program plan, 
events, vehicles and components, operations, and procurement. 


24943 (NREL/TP-411-6767) Sunrayce 93: The hottest new 
sport on campus: Technical report. National Renewable Energy 
Lab., Golden, CO (United States). May 1994. 88p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94006927. Source: OSTI; NTIS; 
GPO Dep. 

The solar powered electric vehicle race began in Arlington, 
Texas on June 20, 1993 and finished 7 days later in Minneapolis, 
Minnesota. Thirty four teams from Universities across the United 
States and Puerto Rico completed the race out of thirty six entries. 
The race demonstrated the viability of sunlight powered vehicles as 
the better average daily speeds were in excess of 50 miles an 
hour. Even in the rain, most average speeds were in excess of 15 
miles an hour. Analyzed results, photographs, and project details 
are included. (GHH) 


24944 (UCRL-ID—116443) Electric vehicle dynamic-stress- 
test cycling performance of lithium-ion cells. Mayer, S.T. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-7405-ENG-48. Order Number DE94013359. Source: 
OSTI; NTIS; GPO Dep. 

Dynamic Stress tests (DST) of. small lithium-ion cells have 
demonstrated that the systems delivers high energy (65 Wh/kg, 4.3 
hours runtime) with reasonable cycle-life (875-480 cycles) under 
the full USABC mid-term dynamic-stress-test conditions (150 W/ 
kg). At lower DoD substantially higher cycle life was observed 
(2800 cycles at 44% DoD, 1.9 hours runtime). Both the DoD and 
charging voltage V_ (4.1V < Vc < 4.2 V) affect the delivered en- 
ergy and cell life in an interacting manner. At high DoD (>80%), a 
lower Vc. is prefered because it maximize cycle life with a small 
penalty in energy. At intermediate DoD (40-80%) a higher V, is 
preferred. Long-term tests are needed to determine the DST cycle 
life at very low DoD (<40%). The high power pulse of the DST test 
limits the delivered cell energy and life. If a high energy density 
load leveling, technology is developed (e.g. flywheels or double 
layer capacitors) the delivered energy and cycle life could be sub- 
stantially increased. 
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24945 (ANL/RA/CP-83203) Analytical enhancement of au- 
tomotive sensory system reliability. Singer, R.M.; Gross, K.C.; 
King, R.W. Argonne National Lab., IL (United States). [1994]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9406191-—1: World congress 
on neural networks, San Diego, CA (United States), 4-9 Jun 1994). 
Order Number DE94014001. Source: OSTI; NTIS; GPO Dep. 

The technical issues that must be addressed to assure reliable 
sensor systems include the following: validation (is the sensor 
properly functioning and/or has the component/system deterio- 
rated); failure accommodation (can the system adequately function 
with a degraded sensor); and system diagnostics (what has failed, 
what probabilities of missed positives and false positives are ac- 
ceptable and is real-time on-board response needed). Clearly, the 
essential activity is the development of sensors to meet the accu- 
racy and reliability requirements in the anticipated operational 
environment of a vehicle over it’s useful life. However, it is equally 
important that the data generated by these sensors be processed 
to extract the information needed to assure that the sensors and 
the systems they are monitoring and/or controlling remain within 
their intended operating specifications. The purpose of this paper is 
to report on an analytical method used to address the above tech- 
nical issues and to illustrate particular applications of this method. 


24946 (KFK-PEF—-104, pp. 387-399) Separation of diesel 
soot particles with a combination of an agglomerator and a 
centrifugal separator. Wadenpohl, C. (Karlsruhe Univ. (T.H.) 
(Germany). Inst. fuer Mechanische Verfahrenstechnik und 
Mechanik); Loeffler, F. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only). 

This paper deals with the separation of soot particles from diesel 
engines exhaust fumes, using a two-stage separation system 
which consists of an electrostatic agglomerator and a cyclone. To 
characterise the separation system we use a Differential-Mobility- 
Particle-Sizer and a light scattering analyser. The size distribution 
of the agglomerates is influenced by the operating conditions of the 
diesel engine. At partial load the formation of agglomerates in a di- 
ameter range above 5 um is observed whereas at full load the 
agglomerator only weakly influences the size distribution. The cut 
point of the cyclones at ambient temperature for limestone is less 
than 1 um. These results show that on principle the separation of 
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the soot particles with the electromechanical separation system is 
possible. (orig.) 


24947 (KFK-PEF—104, pp. 469-481) Denitrification of diesel 
pollutants: NO, removal from oxygen-rich exhaust gases by 
means of NHg splitting reduction agents. Weisweiler, W. (Karl- 
sruhe Univ. (T.H.) (Germany). Inst. fuer Chemische Technik); 
Maurer, B. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1993. 552p. (in German). (CONF- 
9303276-: 9. annual report of the research program for air 
poliution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only). 

The aim of the work is found to minimize the amount of NO, in 
the exhaust of diesel engines by means of selective catalytic re- 
duction. As reducing agents aqueous solutions of NH3 forming 
substances like ammonium compounds or urea are used. The NOx 
conversion is determined as a function of temperature and reduc- 
ing agent by using a laboratory set up. As an example, an Fe2O3 
activated zeolitic catalyst is used. Ammoniumformiate as well as 
-acetate containing solutions are found to be less effective in re- 
ducing NO, than the other agents tested. It was verified that 
products formed by pyrolysis of HCOONH, or CH3COONH, are 
adsorbed on the surface of the catalyst whereby its activity is 
decreased. In addition, the real amount of NH3 generated by de- 
composition of the reducing agents is determined. Considering 
those results it is supposed that the conversion of NO, is partially 
decreased because HCOONH, and CH3;COONH, form less NH3 
than theoretically expected. (orig.) 
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24948 (DOE/EIA-0585/0) Alternatives to traditional trans- 
portation fuels: An overview. USDOE Energy information 
Administration, Washington, DC (United States). Office of Coal, 
Nuclear, Electric and Alternate Fuels. Jun 1994. 148p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94014979. Source: OSTI; NTIS; GPO; GPO Dep. 

This report presents the first compilation by the Energy Informa- 
tion Administration (EIA) of information on alternatives to gasoline 
and diesel fuel. The purpose of the report is: (1) to provide 
background information on alternative transportation fuels and re- 
placement fuels compared with gasoline and diesel fuel, and (2) to 
furnish preliminary estimates of alternative transportation fuels and 
aiternative fueled vehicles as required by the Energy Policy Act of 
1992 (EPACT), Title V, Section 503, "Replacement Fuel Demand 
Estimates and Supply Information.” Specifically, Section 503 re- 
quires the EIA to report annually on: (1) the number and type of 
alternative fueled vehicles in existence the previous year and 
expected to be in use the following year, (2) the geographic distri- 
bution of these vehicles, (3) the amounts and types of replacement 
fuels consumed, and (4) the greenhouse gas emissions likely to re- 
sult from replacement fuel use. Alternative fueled vehicles are 
defined in this report as motorized vehicles licensed for on-road 
use, which may consume alternative transportation fuels. (Alterna- 
tive fueled vehicles may use either an alternative transportation 
fuel or a replacement fuel.) The intended audience for the first sec- 
tion of this report includes the Secretary of Energy, the Congress, 
Federal and State agencies, the automobile manufacturing indus- 
try, the transportation fuel manufacturing and distribution industries, 
and the general public. The second section is designed primarily 
for persons desiring a more technical explanation of and back- 
ground for the issues surrounding alternative transportation fuels. 


24949 (DOE/MC/23174-3673) Coal-fueled diesel technol 
ogy development: Nozzle development for coal-fueled diesel 
engines. Johnson, R.N.; Lee, M.; White, R.A. General Electric Co., 
Schenectady, NY (United States). Corporate Research and Devel- 
opment Center. Jan 1994. 51p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC21-88MC23174. 
Order Number DE94004089. Source: OSTI; NTIS; GPO Dep. 

Direct injection of a micronized coal water mixture fuel into the 
combustion chambers of a diesel engine requires atomizing an 
abrasive slurry fuel with accurately sized orifices. Five injector ori- 
fice materials were evaluated: diamond compacts, chemical vapor 
deposited diamond tubes, thermally stabilized diamond, tungsten 
carbide with cobalt binder, and tungsten carbide with nickel binder 
with brazed and mechanically mounted orifice inserts. Nozzle bod- 
ies were fabricated of Armco 17-4 precipitation nardening stainless 
steel and Stellite 6B in order to withstand cyclic injection pressures 
and elevated temperatures. Based on a total of approximately 200 
cylinder hours of engine operation with coal water mixture fuel dia- 
mond compacts were chosen for the orifice material. 


24950 (NREL/TP—425-6170) Advanced hydrogen utilization 
technology demonstration. Hedrick, J.C. (Detroit Diesel Corp., Ml 
(United States)); Winsor, R.E. National Renewable Energy Lab., 
Golden, CO (United States); Detroit Diesel Corp., MI (United 
States). Jun 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94011811. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of a study done by Detroit Diesel 
Corporation (DDC). DDC used a 6V-92TA engine for experiments 
with hydrogen fuel. The engine was first baseline tested using 
methanol fuel and methanol unit injectors. One cylinder of the en- 
gine was converted to operate on hydrogen fuel, and methanol 
fueled the remaining five cylinders. This early testing with only one 
hydrogen-fueled cylinder was conducted to determine the operating 
parameters that would later be implemented for multicylinder hy- 
drogen operation. Researchers then operated three cylinders of the 
engine on hydrogen fuel to verify single-cylinder idle tests. Once it 
was determined that the engine would operate well at idle, the en- 
gine was modified to operate with all six cylinders fueled with 
hydrogen. Six-cylinder operation on hydrogen provided an opportu- 
nity to verify previous test results and to more accurately determine 


the performance, thermal efficiency, and emissions of the engine. 
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24951 (DOE/FTR-94005806) Travel to Greece for the work- 
shop in Arms Control and Security in the Middle East: Foreign 
trip report, December 31, 1993—January 1, 1994. Pregenzer, 
A.L. Sandia National Labs., Albuquerque, NM (United States). 25 
Jan 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94005806. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Workshop on Arms Control and Security in the Middle East 
was organized by Professor Steven Spiegel, a Middle East expert 
at the University of California at Los Angeles (UCLA). It was spon- 
sored by the University of California Institute on Global Conflict and 
Cooperation (IGCC) with funding provided by the Office of Nonpro- 
liferation Policy at the Department of Energy. The workshop was 
attended by representatives from many Middle East countries, in- 
cluding Israel, Jordan, Egypt, Morroco, Kuwait, Oman, Yemen, and 
by representatives from the PLO. Israel sent a particularly high 
level delegation, which included Daviv Ivry, the Minister of De- 
fense, and Shalheveth Freir, the former head of the Atomic Energy 
Commission. Fred Axelgard, the Middle East Arms Control coordi- 
nator at the US State Department, attended in an unofficial 
capacity. Half a day of the three-day workshop was devoted to 
presentations by John Taylor and myself on the Cooperative Moni- 
toring Center (CMC) project at Sandia. This was the only technical 
presentation at the workshop. We received strong positive support 
for the CMC project, as well as many suggestions for better tailor- 
ing the presentations to a regional audience. Several opportunities 
for future contributions to the Middle East peace process were 
discussed at the end of the conference, including scheduling an in- 


tersessional meeting of the formal multilateral Middle East peace 
talks at Sandia. 
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24952 (IAEA-INFCIRC—428) The treaty for the prohibition of 
nuclear weapons in Latin America and the Caribbean 
(Tlatelolco Treaty). International Atomic Energy Agency, Vienna 
(Austria). 14 Feb 1994. 12p. (In Arabic, Chinese, English, French, 
Russian, Order Number DE94631082. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In a letter of 28 January 1994, the Director General was in- 
formed that on 18 January 1994, the Treaty for the Prohibition of 
Nuclear Weapons in Latin American and the Caribbean entered 
into force for the Argentine Republic. 


24953 (IAEA-INFCIRC—430) Press release of 8 February 
1994 issued by the Department of Foreign Affairs of the Philip- 
pines. International Atomic Energy Agency, Vienna (Austria). 17 
Feb 1994. 12p. (In Arabic, Chinese, English, French, Russian, Or- 
der Number DE94631083. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The attached text of the press release of 8 February 1994 is- 
sued by the Department of Foreign Affairs of the Philippines on the 
issue of inspections of nuclear sites in the Democratic People’s 
Republic of Korea is being circulated to Member States at the re- 
quest of the Permanent Mission of the Philippines. 


24954 (IAEA-INFCIRC—431) The treaty for the prohibition of 
nuclear weapons in Latin America and the Caribbean. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 21 Feb 1994. 45p. 
(In Arabic, Chinese, English, French, Russian, Order Number 
DE94631084. Source: OSTI; NTIS (US Sales Only); INIS. 

The text of the statement, made by Ambassador Carlos Portales 
Cifuentes, Director General for Foreign Policy of the Ministry of Ex- 
ternal Relations of Chile, during the Vill. Special Session of the 
General Conference of the Agency for the Prohibition of Nuclear 
Weapons in Latin America and the Caribbean (OPANAL) on the 
occasion of Chile’s becoming a Contracting Party to the Tlatelolco 
Treaty, is being circulated for the information of all Member States 


of the Agency at the request of the Alternate to the Resident Rep- 
resentative of Chile. 


24955 (IAEA-INFCIRC-432) Press release of 14 February 
1994 issued by the Department of Foreign aftairs of the Philip- 
pines. International Atomic Energy Agency, Vienna (Austria). 23 
Feb 1994. 12p. (In Arabic, Chinese, English, French, Russian, Or- 
der Number DE94631085. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The text of the press release of 14 February 1994 issues by the 
Department of Foreign Affairs of the Philippines on the issue of in- 
spections of nuclear sites in the Democratic People’s Republic of 
Korea is being circulated to Member States at the request of the 
Permanent Mission of the Philippines. 


24956 (IAEA-INFCIRC-434) Agreement of 21 December 
1993 between the Republic of Latvia and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the treaty on the non-proliferation of nuclear 
weapons. International Atomic Energy Agency, Vienna (Austria). 
Mar 1994. 217p. (In Arabic, Chinese, English, French, Russian, Or- 
der Number DE94631086. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The text of the Agreement between the Republic of Latvia and 
the International Atomic Energy Agency for the application of safe- 
guards in connection with the Treaty on the Non-Proliferation of 
Nuclear Weapons is reproduced in this document for the informa- 
tion of all Members. The Agreement was approved by the 
Agency’s Board of Governors on 2 December 1993 and signed in 
Vienna on 6 December 1993 and in Riga on 21 December 1993. 


24957 (LA-UR-94-2081) Weapons dismantliement issues in 
independent Ukraine. Zack, N.R. (Los Alamos National Lab., NM 
(United States)); Kirk, E.J. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940748-2: 
Institute of Nuclear Materials Management annual meeting, Naples, 
FL (United States), 17-20 Jul 1994). Order Number DE94014469. 
Source: OSTI; NTIS; GPO Dep. 





The American Association for the Advancement of Science spon- 
sored a seminar during September 1993, in Kiev, Ukraine, entitled 
“Toward a Nuclear Free Future — Barriers and Problems.” It brought 
together Ukrainians, Belarusians, and Americans to discuss the le- 
gal, political, safeguards and security, economic, and technical 
dimensions of nuclear weapons dismantiement and destruction. US 
representatives initiated discussions on legal and treaty require- 
ments and constraints, safeguards and security issues surrounding 
dismantiement, storage and disposition of nuclear materials, war- 
head transportation, and economic considerations. Ukrainians gave 
presentations on arguments for and against the Ukraine keeping 
nuclear weapons, Ukrainian Parliament non-approval of START |, 
alternative strategies for dismantling silos and launchers, and eco- 
nomic and security implications of nuclear weapons removal from 
the Ukraine. Participants from Belarus discussed proliferation and 
control regime issues, This paper will highlight and detail the 
issues, concerns, and possible impacts of the Ukraine’s dismantle- 
ment of its nuclear weapons. 


24958 (SAND-94-1527C) Crisis Prevention Centers as con- 
fidence building measures: Suggestions for Northeast Asia. 
Pregenzer, A.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9405171-1: Northeast Asia cooperation dialog, Tokyo (Japan), 
15-17 May 1994). Order Number DE94013768. Source: OSTI; 
NTIS; GPO Dep. 

Relationships between countries normally war and peace. Crisis 
prevention activities will be particularly important in this area, and 
should have two goals: (1) stabilizing tense situations that could 
push countries toward war and (2) supporting or reenforcing efforts 
to move countries toward a state of peace. A Crisis Prevention 
Center (CPC) will facilitate efforts to achieve these goals and its 
functions can be grouped into three broad, inter-related categories: 
(1) establishing and facilitating communication among participating 
countries, (2) supporting negotiations and consensus-building on 
regional security issues, and (3) supporting implementation of 
agreed confidence and security building measures. Appropriate ac- 
tivities in each of these categories will depend on the relations 
among participating countries. Technology will play a critical role in 
a establishing communication systems to ensure the timely flow of 
information between countries and to provide the means for 
organizing and analyzing this information. Technically-based coop- 
erative monitoring can provide an objective source of information 
on mutually agreed issues, thereby supporting the implementation 
of confidence building measures and treaties. In addition, technol- 
ogy itself can be a neutral subject of interaction and collaboration 
between technical communities from different countries. Establish- 
ing a CPC in Northeast Asia does not require the existence of an 
Asian security regime. Indeed, activities that occur under the aus- 
pices of a CPC, even highly formalized exchanges of agreed 
information, can increase transparency, and thereby pave the way 
for future regional cooperation. Major players in Northeast Asian 
security are Japan, Russia, China, North and South Korea, and the 
United States. 
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24959 (SAND-94-1265) Public perspectives of nuclear 
weapons in the post-cold war environment. Jenkins-Smith, H.C. 
(Univ. of New Mexico, Albuquerque, NM (United States). Institute 
for Public Policy); Herron, K.G.; Barke, R.P. Sandia National Labs., 
Albuquerque, NM (United States). Apr 1994. 140p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94015167. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the findings of a nationwide survey of 
public perceptions of nuclear weapons in the post-cold war envi- 
ronment. Participants included 1,301 members of the general 
public, 1,155 randomly selected members of the Union of Con- 
cerned Scientists, and 1,226 employees randomly selected from 
the technical staffs of four DOE national laboratories. A majority of 
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respondents from all three samples perceived the post-cold war se- 
curity environment to pose increased likelihood of nuclear war, 
nuclear proliferation, and nuclear terrorism. Public perceptions of 
nuclear weapons threats, risks, utilities, and benefits were found to 
systematically affect nuclear weapons policy preferences in pre- 
dictable ways. Highly significant relationships were also found 
between public trust and nuclear weapons policy preferences. As 
public trust and official government information about nuclear 
weapons increased, perceptions of nuclear weapons management 
risks decreased and perceptions of nuclear weapons utilities and 
benefits increased. A majority of respondents favored decreasing 
funding for: (1) developing and testing new nuclear weapons; (2) 
maintaining existing nuclear weapons, and (3) maintaining the abil- 
ity to develop and improve nuclear weapons. Substantial support 
was found among all three groups for increasing funding for: (1) 
enhancing nuclear weapons safety; (2) training nuclear weapons 
personnel; (3) preventing nuclear proliferation; and (4) preventing 
nuclear terrorism. Most respondents considered nuclear weapons to 
be a persistent feature of the post-cold war security environment. 
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Refer also to citation(s) 23904, 23907, 25658, 25732, 25733, 
25740, 25741, 25743, 25747 


24960 (ANL/DIS/CP-82577) Environmental and safety obli- 
gations of the Chemical Weapons Convention. Tanzman, E.A. 
Argonne National Lab., IL (United States). 7 Apr 1994. 5p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Contract DNA-001-90-C-0177. 
(CONF-9404140-—1: American Society of International Law annual 
meeting, Washington, DC (United States), 7 Apr 1994). Order 
Number DE94010457. Source: OSTI; NTIS; GPO Dep. 

Among its many unique and precedent-setting provisions, the 
Chemical Weapons Convention (CWC) includes important require- 
ments for States Parties to protect the public safety and the 
environment in the course of carrying out the treaty. These obliga- 
tions will apply to the destruction of chemical weapons, of former 
chemical weapons production facilities, and to other activities under 
the Convention such as the verification scheme. This morning, | 
will briefly discuss the Convention's safety and environmental obli- 
gations, concentrating on their effects in this country as the United 
States chemical weapons stockpile is destroyed. 


24961 (LA-UR—94-1430) Weapons and commercial pluto- 
nium ultimate disposition choices: Destroy “completely” or 
store forever. Bowman, C.D. Los Alamos National Lab., NM 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940180-2: Managing the plutonium surplus: applications and 
options conference, London (United Kingdom), 24-25 Jan 1994). 
Order Number DE94014720. Source: OSTI; NTIS; GPO Dep. 

All of the options under consideration for weapons and commer- 
cial plutonium disposition ultimately boil down to the choices of 
either “complete” destruction or storage “forever.” None of the 
reactor-based plutonium burning systems demonstrated over the 
past 50 years of reactor development consume this material com- 
pletely. Ultimately considerable unburned plutonium must be stored 
“forever” from those systems. Plutonium is considered to be dan- 
gerous both as a weapons material and as a health hazard. While 
properly stored plutonium might never make its way back by natu- 
ral phenomena into the environment as a health hazard, stored 
plutonium is always accessible to recovery for malevolent pur- 
poses. It must be guarded wherever in the world it is stored for as 
long as it continues to exist. Complete destruction of the plutonium 
eliminates this material as a concern of future generations. 
Los Alamos National Laboratory accelerator-driven technology 
promises to allow safe and complete destruction of this material. 
Furthermore it appears that in the process of destruction the neu- 
tron rich features of the weapons plutonium provides benefits to 
society that place a value on weapons plutonium exceeding that of 
highly enriched uranium. A realistic time scale for development and 
deployment of burial technology either with or without partial burn- 
ing in reactors is expected to be comparable with or to exceed the 
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time for development and deployment of the accelerator-driven de- 
struction method under study at Los Alamos. 


24962 (LA-UR-94-1650) A maximum-likelihood reconstruc 
tion algorithm for tomographic gamma-ray nondestructive 
assay. Prettyman, T.H.; Estep, R.J.; Cole, R.A.; Sheppard, G.A. 
Los Alamos National Lab., NM (United States). [1994]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940524—-6: 8. symposium on radiation 
measurements and applications, Ann Arbor, Mi (United States), 16- 
19 May 1994). Order Number DE94012909. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new tomographic reconstruction algorithm for nondestructive 
assay with high resolution gamma-ray spectroscopy (HRGS) is pre- 
sented. The reconstruction problem is formulated using a 
maximum-likelihood approach in which the statistical structure of 
both the gross and continuum measurements used to determine 
the full-energy response in HRGS is precisely modeled. An accel- 
erated expectation-maximization algorithm is used to determine the 
optimal solution. The algorithm is applied to safeguards and envi- 
ronmental assays of large samples (for example, 55-gal. drums) in 
which high continuum levels caused by Compton scattering are 
routinely encountered. Details of the implementation of the algo- 
rithm and a comparative study of the algorithm’s performance are 
presented. 
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Refer also to citation(s) 24761, 25240 


24963 (ORNL/M-3677) Abstracts: Eighth Annual Confer- 
ence on Fossil Energy Materials: Fossil Energy Program. Oak 
Ridge National Lab., TN (United States). [1994]. 45p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (CONF-9405143—Absts.: 8. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 10-12 May 
1994). Order Number DE94014053. Source: OSTI; NTIS; GPO 
Dep. 

Abstracts are presented for about 40 papers. The Fossil Energy 
Advanced Research and Technology Development Materials pro- 
gram is an integrated materials research activity of the fossil 
energy coal program, whose objective is to conduct R and D for all 
advanced coal conversion and utilization technologies. The pro- 
gram is aimed at understanding materials behavior in coal system 
environments and the development of new materials for improving 
plant operations and reliability. A generic approach is used for ad- 
dressing multiple coal technologies; for example, the hot-gas 
particulate filter development is applicable to pressurized fluidized 
bed combustion, integrated coal gasification combined-cycle, coal 
combustion, and indirectly fired combined-cycle systems. 
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Refer also to citation(s) 23517, 23518, 23611, 23643, 23777, 
23961, 23985, 24008, 24010, 24012, 24013, 24043, 24074, 24076, 
24080, 24326, 24333, 24376, 24384, 24389, 24392, 24405, 24412, 
24438, 24439, 24442, 24464, 24473, 24494, 24533, 24549, 24576, 
24899, 25056, 25086, 25127, 25214, 25256, 25416, 25687, 25702, 
25723, 26512, 26728, 26729, 26730, 26732, 26735, 26745, 26748, 
26755, 26777, 26783, 26885, 26994, 27004, 27010 


24964 (ANL/MSD/CP-81312) Small angle neutron scatter- 
ing from nanocrystalline Pd and Co compacted at elevated 
temperatures. Sanders, P.G. (Northwestern Univ., Evanston, IL 
(United States)); Weertman, J.R.; Barker, J.G.; Siegel, R.W. Ar- 
gonne National Lab., IL (United States); Northwestern Univ., 
Evanston, IL (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
W-31109-ENG-38 FG02-86ER45229. DMR-9122444. (CONF- 
940411-35: Spring meeting of the Materials Research Society, 
San Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94013865. Source: OSTI; NTIS; GPO Dep. 
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Nanocrystalline (n-) Cu and Pd, prepared by inert gas condensa- 
tion and in situ room temperature (RT) and elevated temperature 
(warm) compactions, have been studied by small angle neutron 
scattering (SANS). Previous work on RT compacted and subse- 
quently annealed n-Pd seemed to show that all the scattering 
could be accounted for by a distribution of pores. Analysis of more 
extensive SANS measurements, together with results of prompt 
gamma activation analysis, indicates that the SANS can be ex- 
plained by the presence of pores and hydrogen. Warm compaction 
reduces the hydrogen impurity level, while increasing the bulk den- 
sity and decreasing the pore size. This can lead to a dramatic 
hardness increase in these materials. 


24965 (ANL/MSD/CP-83086) Magnetic and structural insta- 
bilities of ultrathin Fe(100) wedges. Bader, S.D.; Li, Donggi; Qiu, 
Z.Q. Argonne National Lab., IL (United States). May 1994. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940629-7: 6. joint conference 
on magnetism and magnetic materials, Albuquerque, NM (United 
States), 20-23 Jun 1994). Order Number DE94013864. Source: 
OSTI; NTIS; GPO Dep. 

An overview is provided of recent efforts to explore magnetic and 
related structural issues for ultrathin Fe films grown epitaxially as 
wedge structures onto Ag(100) and Cu(100). Experiments were 
carried out utilizing the surface magneto-optic Kerr effect 
(SMOKE). Ordinary bec Fe is lattice-matched to the primitive unit 
cell of the Ag(100) surface. Fe wedges on Ag(100) can be fabri- 
cated whose thick end has in-plane magnetic easy axes due to the 
shape anisotropy, and whose thin end has perpendicular easy 
axes due to the surface magnetic anisotrophy. A spin-reorientation 
transition can thus be studied in the center of the wedge where the 
competing anisotropies cancel. The goal is to test the Mermin- 
Wagner theorem which states that long-range order is lost at finite 
temperatures in an isotropic two-dimensional Heisenberg system. 
Fe wedges on Cu(100) can be studied in like manner, but the lat- 
tice matching permits fee and tetragonally-distorted fec phases to 
provide structural complexity in addition to the interplay of compet- 
ing magnetic anisotropies. The results of these studies are new 
phase identifications that help both to put previous work into per- 
spective and to define issues to pursue in the future. 


24966 (BARC—1993/E/030) Research and development ac- 
tivities of the High Pressure Physics Division for the period 
March 1991-September 1993. Godwal, B.K. (Bhabha Atomic Re- 
search Centre, Bombay (india). High Pressure Physics Div.); 
Bhadauria, Y.S. (eds.). Bhabha Atomic Research Centre, Bombay 
(india). 1993. 64p. Order Number DE94627415. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The research and development activities of the High Pressure 
Physics Division during the period March 1991 to September 1993 
are reported in the form of abstracts and titles of the publications. 
The report is organised into two sections: (A) High Pressure 
Physics Section, and (B) Seismology Section. A list of staff mem- 
bers of the two sections is also given. (author). 


24967 (BNL-60430) Investigation and replication of the 
surface microstructure of early Chinese black bronze mirrors. 
Taube, M. (State Univ. of New York, Stony Brook, NY (United 
States). Dept. of Materials Science); Chase, W.T.; Davenport, A.J.; 
Jardine, A.P. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9405182—1: Materials Research Society conference on materials 
issues in art and archelogy, Cancun (Mexico), 16-20 May 1994). 
Order Number DE94014085. Source: OSTI; NTIS; GPO Dep. 
Many ancient Chinese bronze mirrors have survived with their 
original surface decorations intact, particularly those with glassy 
black surface coatings. The microstructures and compositions of 
cross-sectional samples from ancient mirrors have been analyzed 
with optical and electron microscopy and synchrotron x-ray fluores- 
cence. The core has a two-phase metal structure while the surface 
shows evidence of selective dissolution of copper from the a (Cu- 
rich) phase. The a phase regions are replaced pseudomorphically 
by a mineral product with the 6 (Sn-rich) phase remaining metallic. 
A fundamental study of the electrochemistry of the copper-tin sys- 
tem has given information on the conditions under which selective 





dissolution of copper takes place. Electrochemical polarization has 
been used to drive the copper dealloying process in cast high-tin 
bronze. The resulting microstructure is similar to the dealloyed mi- 
crostructure observed in the ancient samples. 


24968 (BNL-60489) The magnetic structure of holmium- 
erbium superlattices. McMorrow, D.F. (Risoe National Lab., 
Roskilde (Denmark)); Simpson, J.A.; Cowley, R.A.; Jehan, D.A.; 
Ward, R.C.C.; Wells, M.R.; Thurston, T.R.; Gibbs, D. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940819-3: International conference on 
magnetism, Warsaw (Poland), 22-26 Aug 1994). Order Number 
DE94013728. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of completing crystal-field anisotropies on magnetic 
order has been investigated in a series of Ho/Er superiattices using 
neutron and resonant x-ray magnetic diffraction techniques. The 
neutron diffraction reveals that for temperatures in the interval 
Ty(Er) < T < Ty(Ho) the Ho basal-plane order propagates coher- 
ently through the paramagnetic Er, and that below T,(Er) the 
longitudinal component of the Er moments fails to order across the 
Ho block. The magnetic superlattice peaks observed in the x-ray 
scattering display an anomalous energy dependence: a sharp res- 
onance is found at Ly)(Ho), with no resonance visible at L)),(Er). 
These results are discussed with reference to models of exchange 
in metallic superlattices. 


24969 (CEA-CONF-11660) Modelisation of +’ precipitation 
during the quench of Ni base PM superalloy. Gayraud, N.; 
Moret, F.; Baillin, X. CEA Centre d'Etudes de Grenoble, 38 
(France). Dept. d’Etudes des Materiaux. 1993. 4p. (in French). 
(CONF-9310333—: Autumn Days of the Societe Francaise de Met- 
allurgie et de Materiaux, Paris (France), 12-14 Oct 1993). Order 
Number DE94629212. Source: OSTI; NTIS (US Sales Only); INIS. 

Nickel base alloys used in turbine disks have a good thermal me- 
chanical resistance to precipitation of the ordered phase (Ni3Al) in 


the austenitic matrix +. Precipitation of the intragranular +’ phase is 
studied on quenched samples by dilatometry and particles size dis- 
tribution by TEM on the super alloy N18 (Co15.5Cr11.4Ai4.3Ti4.3 
Mo6.4). Experimental results are compared to a model based on 
nucleation and coalescence classical equations. (A.B.). 7 refs. 


24970 (CEA-CONF-11662) New insight on temperature 
measurements of refractory samples processed in the 48-m 
high Grenoble drop tube. Vinet, B.; Cortella, L.; Boch, A. CEA 
Centre d’Etudes de Grenoble, 38 (France). Dept. d’Etudes des 
Materiaux. 1993. 8p. (CONF-9308122—: International Union of Ma- 
terials Research Societies on advanced materials, Tokyo (Japan), 
31 Aug - 4 sep 1993). Order Number DE94630237. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The nucleation temperature of undercooled refractory samples 
processed in the Grenoble drop tube has been determined via the 
radiant cooling law and a single color pyrometry approach. Both 
the interest and the limitations of these two methods are examined. 
The resolution in measurements to attempt statistical analysis of 
nucleation events is discussed. (authors). 20 refs., 4 figs., 1 tab. 


24971 (CEA-R-5646) Fracture under mixed-mode I+ll of the 
austenitic stainless steel 316L. Jeon, K.L. CEA Centre d'Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des 
Materiaux; Ecole Centrale des Arts et Manufactures, 92 - 
Chatenay-Malabry (France). Aug 1993. 313p. (in French). Order 
Number DE94629224. Source: OSTI; NTIS (US Sales Only); INIS. 

The stability of cracks under mixed-mode I+ll in an aged stainless 
steel type 316L is investigated using four-points bent specimens. 
The formulas of the bending moment, the shearing force, the mode 
mixity, the limit load and the J estimations are established and 
compared with the numerical results from elastoplastic finite ele- 
ment calculations. From the experimental and numerical tests 
results, the application and the validation of the R6 method and 
various local criteria (Beremin, McClintock, Guennouni-Francois 
and Lemaitre models) are carried out. For the R6 method, it is 
noted that the FAD (Failure Assessment Diagram) is nearly inde- 
pendent of the loading mode and the specimen geometry. The FAD 
of the option 1 is conservative for all the test results, but the option 
3 seems to be non-conservative, especially in the cases near to the 
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mode |. This apparent non-conservatism is probably due to the dif- 
ferent definition of the crack initiation of the CT specimens and the 
4-point bend specimens. According to the applied local criteria, the 
values of the damage variables at crack initiation are sufficiently 
stable, particularly for the Beremin model and the Guennouni- 
Francois model but not in the cases nearer to the mode |. The use 
of these local criteria is questionable in the case of axisymmetric 
notched specimens because of the influence of the fracture of 
transformed ferrite. A fractographic investigation is also discussed 
for different fracture modes. (author). 85 refs., 99 figs., 14 tabs. 


24972 (CONF-9307185—1) Experimental and theoretical in- 
vestigation of order-disorder transformation in Ni,Al. Cardellini, 
F. (ENEA, Casaccia (Italy). Area Energia e Innovazione); Cleri, F.; 
Mazzone, G.; Montone, A.; Rosato, V. ENEA, Casaccia (italy). 
Area Energia e Innovazione. 1993. 18p. From International sympo- 
sium on mechanism of formation of metastable microstructures; 
Cambridge (United Kingdom); 12-16 Jul 1993. Order Number 
DE94775322. Source: OSTI; NTIS (US Sales Only). 

The crystalline disordered phase obtained by mechanical alloying 
of elemental 75 at. per cent Ni and 25 at. per cent Al powders was 
investigated. The stability of this phase with respect to the thermal 
reordering process leading to the L12 structure was analyzed by 
means of X-ray diffractometry, scanning electron microscopy and 
differential scanning calorimetry. Atomistic simulations on a Ni3Al 
model, reproduced via Molecular Dynamics using a many-body po- 
tential, were used to interpret experimental data. The ordering 
transformation takes place in an extended range of temperature 
(from 320 to 600 degrees C) and occurs simultaneously with the 
release of internal strain. Numerical simulations performed under 
different conditions show that the activation energy of the Ni- 
vacancy migration mechanism responsible for the ordering process 
depends on the local state of strain, thus suggesting an explana- 
tion for the considerable lowering of this energy in samples 
obtained by ball milling. 


24973 (CONF-940367-3) Certain aspects of the melting, 
casting and welding of NizAl alloys. Santella, M.L.; Sikka, V.K. 
Oak Ridge National Lab., TN (United States). [1994]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 2. advanced joining technologies for new 
materials; Cocoa Beach, FL (United States); 2-4 Mar 1994. Order 
Number DE94013628. Source: OSTI; NTIS; GPO Dep. 

Two alloys under development for castings are IC221M, (nominal 
composition Ni-8AI-7.7Cr-1.4Mo-1.7Zr wt %), and IC396M (nominal 
composition Ni-8Al-7.7Cr-3Mo-0.85Zr wt %). These alloys can be 
melted and cast using the techniques normally used for Ni-based 
materials. Oxidation of the liquid alloys can be controlled by vac- 
uum processing or inert gas cover during processing. The liquid 
alloys can react with silica and zircon sands during casting, but this 
can be controlled through the use of appropriate mold washes like 
carbon-based materials. Welding studies showed that these alloys 
are susceptible to solidification cracking in weld fusion zones; the 
cracks are generally associated with occurrence of Ni-NisZr eutec- 
tic in interdendritic regions of the weld. Amount of eutectic in the 
weld microstructures increases with Zr concentration in weld filler 
metal. Weld filler metal Zr concentrations of 3 wt % and higher pre- 
vented solidification cracking of weld deposits on the base casting 
alloys; This is consistent with accepted phenomonological theory of 
this process. A weld filler metal with a composition of Ni-8Al-7.7Cr- 
1.5Mo-3.0Zr wt % was prepared and used to gas tungsten arc 
weld together 15-mm-thick plates of the IC221M alloy. This wekd- 
ment was free of cracks. Weldment tensile specimens were 
machined from the plate and tested at 21, 800, and 900 C. Weld- 
ment yield strength at elevated temperatures was higher than room 
temperature and nearly comparable with that of the base IC221M 
alloy. Evaluation of the cast NisAl alloys for furnace furniture, 
turbocharger rotors, and manufacturing tooling is also briefly dis- 
cussed. 


24974 (CONF-940456-20) Towards scalable electronic 
structure calculations for alloys. Stocks, G.M. (Oak Ridge Na- 
tional Lab., TN (United States)); Nicholson, D.M.C.; Wang, Y.; 
Shelton, W.A.; Szotek, Z.; Temmermann, W.M. Oak Ridge National 
Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
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1994 Society for Computer Simulation multiconference; San Diego, 
CA (United States); 11-15 Apr 1994. Order Number DE94013619. 
Source: OSTI; NTIS; GPO Dep. 

A new approach to calculating the properties of large systems 
within the local density approximation (LDA) that offers the promise 
of scalability on massively parallel supercomputers is outlined. The 
electronic structure problem is formulated in real space using multi- 
ple scattering theory. The standard LDA algorithm is divided into 
two parts. Firstly, finding the self-consistent field (SCF) electron 
density, Secondly, calculating the energy corresponding to the SCF 
density. We show, at least for metals and alloys, that the former 
problem is easily solved using real space methods. For the second 
we take advantage of the variational properties of a generalized 
Harris-Foulkes free energy functional, a new conduction band 
Fermi function, and a fictitious finite electron temperature that 
again allow us to use real-space methods. Using a compute-node 
=> atom equivalence the new method is naturally highly parallel 
and leads to O(N) scaling where N is the number of atoms making 
up the system. We show scaling data gathered on the Intel XP/S 
35 Paragon for systems up to 512-atoms/simulation cell. To 
demonstrate that we can achieve metallurgical-precision, we apply 
the new method to the calculation the energies of disordered 
CuO, 5ZNnp 5 alloys using a large random sample. 


24975 (DOE/NASA-26310-19) Effects of thermomechanical 
processing on tensile and long-time creep behavior of Nb- 
1%Zr-0.1%C sheet. Titran, R.H. (National Aeronautics and Space 
Administration, Cleveland, OH (United States). Lewis Research 
Center); Uz, M. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (NASA-TM—106319; CONF-940286-1: 
Metallurgical Society Annual meeting, San Francisco, CA (United 
States), 27 Feb - 3 mar 1994). Order Number DE94014299. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Effects of thermomechanical processing on the mechanical prop- 
erties of Nb-1 wt%Zr-0.1wt.%C, a candidate alloy for use in 
advanced space power systems, were investigated. Sheet bars 
were cold rolled into 1-mm thick sheets following single, double, or 
triple extrusion operations at 1,900 K. All the creep and tensile 
specimens were given a two-step heat treatment of 1 hr at 1,755 K 
+ 2 hr at 1,475 K prior to testing. Tensile properties were deter- 
mined at 300 as well as at 1,350 K. Microhardness measurements 
were made on cold rolled, heat treated, and crept samples. Creep 
tests were carried out at 1,350 K and 34.5 MPa for times of about 
10,000 to 19,000 hr. The results show that the number of extru- 
sions had some effects on both the microhardness and tensile 
properties. However, the long-time creep behavior of the samples 
were comparable, and all were found to have adequate properties 
to meet the design requirements of advanced power system re- 
gardiess of thermomechanical history. The results are discussed in 
correlation with processing and microstructure, and further com- 
pared to the results obtained from the testing of Nb-1wt.%Zr and 
Nb-1wt.%Zr-0.06wt.%C alloys. 


24976 (EDF—93-NB-00106) Aging between 300 and 450 deg 
C of wrought martensitic 13-17 wt-%Cr stainless steels. Yrieix, 
B.; Guttmann, M. Electricite de France (EDF), 92 - Clamart 
(France). Jun 1993. 14p. (in French). Order Number DE94629225. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Martensitic stainless steels containing 13-17 wt-% Cr, some also 
containing nickel and some having precipitation hardening addi- 
tions, have been aged between 300 and 450 deg C for times up to 
30 000 h. For all the steels examined, the aging response takes the 
form of an increase of strength and hardness, correlated with em- 
brittlement. The rate and intensity of aging increase with increasing 
chromium and molybdenum concentrations. In addition, two steels 
exhibit some temper embrittlement on long term aging at 400 deg 
C; such embrittlement of these materials is not expected in service 
at temperatures up to 300 deg C. A general method of prediction 
of the mechanical properties of these steels as a function of aging 
conditions is proposed. (authors). 11 refs., 17 figs., 7 tabs. 


24977 


(EDF—-93-NB-00113) Evaluation of the thermal age- 
ing of duplex stainless steels. Massoud, J.P.; Auger, P.; Danoix, 
F.; Rezakhanlou, R.; Van Duysen, J.C. Electricite de France (EDF), 
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92 - Clamart (France). Jul 1993. 11p. (In French). Order Number 
DE94629221. Source: OSTI; NTIS (US Sales Only); INIS. 

Three methods have been investigated to follow up the thermal 
ageing of duplex stainless steels: microhardness tests, instru- 
mented ultramicrohardness tests and Small Angle Neutron 
Scattering (SANS) techniques. The values measured with these 
methods have been correlated with pertinent parameters of the 
metallurgical ageing phenomenon determined by Atom-Probe. 
These methods seem to be sensitive and reproducible enough to 
detect and follow up the ageing of duplex stainless steels. They 
can be applied on small samples (chips) drawn from in-service 
components. (authors). 10 refs., 9 figs., 3 tabs. 


24978 (EDF-93-NB-00114) SCC behaviour of nickel based 
alloys in the nuclear industry. Gras, J.M. Electricite de France 
(EDF), 92 - Clamart (France). Aug 1993. 17p. (in French). Order 
Number DE94629226. Source: OSTI; NTIS (US Sales Only); INIS. 

SCC of nickel-based alloys (alloys 600, X-750, 182, 82...) is of 
great concern to the nuclear power industry. Misjugement on the 
susceptibility of the alloys to SCC and underestimation of the ac- 
tual stress level caused a world-wide economical problem for the 
nuclear reactors. An up-to-date review of the phenomenon is pre- 
sented on the basis of literature data, with an emphasis on the 
influence of mechanical, microstructural and chemical parameters 
on alloy 600 SCC in PWR’s environments. The effect of stress and 
strain rate on crack initiation and propagation is also considered. 
Further to this survey, the contribution of mechanisms likely to be 
involved (slip dissolution model, hydrogen-induced-cracking, 
corrosion-deformation interactions) is examined. Better knowledge 
of the effect of parameters, such as temperature, stress and the al- 
loy structure, makes it possible to predict fairly well the initiation 
and propagation time of the cracks and to evaluate the remedial 
actions to be taken. (author). 41 refs., 8 figs. 


24979 (EDF—93-NB-00129) Application of instrumented mi- 
crohardness method to follow the thermal ageing of cast 
duplex stainless steel. Rezakhanlou, R.; Massoud, J.P. Electricite 
de France (EDF), 92 - Clamart (France). Mar 1993. 22p. (in 
French). Order Number DE94629213. Source: OSTI; NTIS (US 
Sales Only); INIS. 

During the thermal ageing of cast duplex stainless steel the fer- 
rite hardness largely increases. The measurement of the ferrite 
phase hardness can give us an indication of the level of the ageing 
process. But in order to have a representative value of the ferrite 
hardness, the applied load must be low enough. For this reason, 
we have used the instrumented microhardness (IMH) test which 
consists to measure continuously the applied load and the indenta- 
tion depth during the operation. The mechanical analysis of the so 
called indentation curve allows us to calculate the hardness and 
the young modulus of the indented material for loads as low as 2 
g. The results confirm the Vickers microhardness measurement un- 
der 50 g loads i.e. a sharp increase of the ferrite hardness (x 2.3 
as compared to the as received state) for the highly aged sample. 
It should be noted that the results obtained with the IMH are com- 


pletely independent of the operator. (authors). 18 refs., 7 figs., 6 
tabs. 


24980 (EDF-93-NB-00130) Risk of hot cracking in ail the 
buttering pass of the first layer of the dissimilar welds. Yrieix, 
B. Electricite de France (EDF), 92 - Clamart (France). Feb 1993. 
43p. (In French). Order Number DE94629214. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The attendance of defects in the first buttering layer on the outer 
surface of the dissimilar welds of the main primary system of the 
PWR reactors, have induced to study the risk of hot cracking in 
current pass. The achieved tests have pointed out that there is no 
fear of this risk, and that hot cracking can’t be selected as assump- 
tion for the observed defects. (author). 5 refs., 16 figs., 4 tabs. 


24981 (EGG—1183-1535) A system for measuring the atten- 
uation of X-rays by various materials. Singman, L.V. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). 25 Oct 1971. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-76NV01183. Order Number DE94015124. Source: 
OSTI; NTIS; GPO Dep. 





The Filter Attenuation Measurement System was designed by 
J.H. McCrary. It is, as its name implies, primarily intended to mea- 
sure the attenuation of an x-ray beam by various substances. 
However, it can also be a very useful instrument for qualitative as 
well as quantitative analysis through the use of absorption edge 
spectrometry. The essential components of the system are de- 
picted. The brehmstrahlung originating in a tungsten target x-ray 
tube is collimated and the desired energy picked out by varying the 
angle that the primary beam makes with the (200) set of planes in 
a LiF crystal. The reflected beam, which is monochromatic, passes 
through two collimators before being detected by a Nal counter. 
The sample whose transmissivity is being measured is placed be- 
tween the second and third collimators. 


24982 (ENEA-RTI-INN—92-18) Electron beam weldability of 
off-shore structural steels: Hardness, impact toughness and 
CTOD of Creusot Loire steel sample: Report n. 6. Bigagli, F. 
(ENEA, Casaccia (Italy). Area Energia e Innovazione); Bosi, R.; 
Festa, R.; Masperoni, A.; Nenci, F.; Traficante, M.; Savino, G. 
ENEA, Frascati (Italy). Centro Ricerche Energia. 1992. 91p. (in Ital- 
ian). (RTI-INN—92-18). Order Number DE94775246. Source: OSTI; 
NTIS (US Sales Only). 

Hardness and resiliency test data for an electron beam welded 
Creusot Loire structural steel sample (87 mm thick plate of A633 
grade C type 2 steel - consisting of highly pure Fe 500 with a 
0.055% Mo addition) were verified through tests conducted in 
ENEA (Italian Agency for New Technology, Energy and the Envi- 
ronment) and Belleli (Italy) labs. The microstructure of the welded 
joints was analyzed through non-destructive metallographic tech- 
niques. The tenacity of the joints was evaluated through tests 
establishing hardness, impact toughness and CTOD (Crack Tip 
Opening Displacement), as well as, through comparative analyses 
with specified requirements. Overall results indicated mechanical 
characteristics which were inferior to those reported in previous 
works and suggested the need for a reconsideration of the steel’s 
chemical composition. 


24983 


(FRCEA-TH-390) Elaboration by epitaxy in liquid 
phase and monocrystalline layers of doped Yag. Realisation of 
wave guides lasers neodymium and ytterbium at low thresh- 
olds. Pelenc, D. CEA Centre d’Etudes de Grenoble, 38 (France). 


Direction des Technologies Avancees; Grenoble-1 
(France). Oct 1993. 260p. (In French). Order 
DE94629215. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis reports on the prototype development of a new laser 
waveguide fabrication technique, Liquid Phase Epitaxy, as part of 
the research on diode-pumped compact laser devices. This tech- 
nique has been applied to the growth of single crystal thin layers of 
neodymium and ytterbium doped YAG on pure YAG substrates. In 
order to obtain good quality waveguides, we have defined the 
growth conditions, and demonstrated the advantage of the growth 
of an undoped YAG cladding layer. Two extra dopings have been 
studied: gallium, in order to control the refractive index of the layer, 
and lutetium, in order to control their lattice mismatch. The determi- 
nation of the segregation coefficient of these four dopants has 
required the development of a model that takes into account the 
evolution of the melt with time. We have measured the refractive 
index increase for each dopant and proposed a mechanism that 
explains this increase. The spectroscopic characterisation of the 
layers has shown that the neodymium and ytterbium ions have the 
same properties as in the bulk material of the same composition. 
The laser characterisation has shown very low propagation losses 
(around 0.1 dB/cm), comparable to those of bulk. For the 
neodymium laser transition at 1064 nm, we have demonstrated the 
laser effect for an absorbed power threshold of 700.W and mea- 
sured a slope efficiency of 40% for a threshold of 14 mW in diode 
pumping. For quasi 3 level transitions, a significant reduction in 
threshold with respect to unguided lasers has been obtained: at 
946 nm in a neodymium doped waveguide, at 1029 nm in an ytter- 
bium doped waveguide, with a 1W diode bar pump. A slope 
efficiency of 80% has also been measured in an ytterbium doped 
waveguided emitting at 1048nm. 


24984 (GKSS—93/E/81) Development of test practice re- 
quirements for a standard method on fracture toughness 
testing in the transition range. McCabe, D.E.; Zerbst, U.; 


Univ., 38 
Number 
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Heerens, J. GKSS-Forschungszentrum Geesthacht GmbH (Ger- 
many). Inst. fuer Werkstofforschung. 1993. 40p. Order Number 
DE94778741. Source: OSTI; NTIS (US Sales Only); INIS. 

This report covers the resolution of several issues that are rele- 
vant to the ductile to brittle transition range of structural steels. 
One of this issues was to compare a statistical-based weakest-link 
method to constraint data adjustment methods for modeling the 
specimen size effects on fracture toughness. Another was to ex- 
plore the concept of a universal transition temperature curve shape 
(Master Curve). Data from a Materials Properties Council round 
robin activity were used to test the proposals empirically. The find- 
ings of this study are inclosed in an activity for the development of 
a draft standard test procedure "Test Practice for Fracture Tough- 
ness in the Transition Range”. (orig.) 


24985 (GKSS—93/E/82) Residual stress characterization of 
ferritic weldments. Schroeder, J. (GKSS-Forschungszentrum 
Geesthacht GmbH (Germany). Inst. fuer Werkstofforschung); Root, 
J.H.; Holden, 1.M.; Kocak, M. GKSS-Forschungszentrum 
Geesthacht GmbH (Germany). Inst. fuer Werkstofforschung. 1993. 
49p. Order Number DE94778742. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The neutron diffraction method was employed to investigate the 
residual stresses in a number of ferritic weldments with different 
nitrogen contents which were subjected to different thermo- 
mechanical treatments. It was found that the residual stress 
patterns of weldments are independent from the nitrogen content. 
Post Weld Heat Treatment (PWHT) reduces the residual stress in 
the weld significantly, whereas artificial strain-ageing generates a 
unique stress distribution which differs entirely from a typical pat- 
tern due to welding. Subsequent heat treatment after strain-ageing 
reduces the high level of residual stresses by a factor of three and 
more. (orig.) 


24986 (HW-81240) Corrosion of plutonium metal when 
stored in containers having plastic components. Bond, R.H. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 6 Mar 1964. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94010878. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The conclusions are: (1) The formation of powder or “oxide” in 
the storage container is caused almost entirely by packaging of 
plutonium in plastic materials. (2) The corrosion of the plutonium 
follows degradation of the plastic due to the intense radiation. (3) 
The powder, formed by this corrosion is not PuO2 but a mixture of 
oxides, hydrides, and chlorides in varying proportions, depending 
on the type and amount of plastic in the individual storage 
container. (4) The powder consists predominantly of hydrides. Hy- 
drogen is considered the major cause of severe corrosion. The 
surface-disruptive nature of hydriding prevents formation of any 
protective film on the metal. Fresh surface is provided continuously 
for further attack. (5) The hydrides are pyrophoric. Spontaneous ig- 
nition of the powder and metal occurs occasionally, immediately 
following opening of the container. This effect may be more severe 
for ingots than for buttons because of unreacted- or only partially- 
reacted metal fines in the powder from ingots. (6) Metal loss of 
eight percent in 100 days of storage has been observed for unal- 
loyed ingot metal of moderate purity under the storage conditions 
described in this report. Corrosion rate depends on purity of the 
metal. Impurities in unalloyed metal inhibit corrosion. (7) Corrosion 
rate increases exponentially with duration of storage. For a 2000 g 
of moderate purity, the rate of weight loss per month, as percent- 
age of initial weight, is about 2.0 percent at the end of one month, 
2.8 percent at the end of three months. (8) The corrosion rate for 
buttons is less than that for ingot metal of moderate purity by a 
factor of 18- to 90-fold. Calcium (or calcium fluoride) as an impurity 
in buttons may be an important corrosion inhibitor under the stor- 
age conditions; and (9) Packaging of plutonium metal in all-metal 
containers — free of all organic materials — should permit storage 
indefinitely with formation of not more than a gram or two of PuO2. 


24987 (IC—93/293) Non local pseudopotentials, transport 


properties of liquid noble metals. Shah, |.; Anis Alam, M. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 
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6p. Order Number DE94627416. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Norm conserving, non local, fully screened and transferable 
pseudopotentials developed by Bachelet, Hamann and Schulter 
have been used to calculate the electrical resistivities of liquid no- 
bel metals. The results agree well with those obtained through 
experiments. (author). 10 refs, 2 tabs. 


24988 (IC—93/294) Electrical resistivity of liquid alkali met- 
als and non-local pseudopotential. Shah, |.; Anis Alam, M. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 6p. Order Number DE94627417. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Norm conserving, non local, fully screened and transferable 
pseudopotentials developed by Bachelet, Hamann and Schulter 
have been used to calculated the electrical resistivities of alkali 
metals. The results agree well with those obtained through experi- 
ments. (author). 9 refs, 2 tabs. 


24989 (IC—93/324) A fractal model for intergranular frac- 
tures in nanocrystals. Lung, C.W. (international Centre for 
Theoretical Physics, Trieste (Italy)); Xiong, L.Y.; Zhou, X.Z. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 15p. 
Order Number DE94627393. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A fractal model for intergranular fractures in nanocrystals is pro- 
posed to explain the dependence of fracture toughness with grain 
size in this range of scale. Based on positron annihilation and 
internal friction experimental results, we point out that the assump- 
tion of a constant grain boundary thickness in previous models is 
too simplified to be true. (author). 7 refs, 6 figs. 


24990 (1C-93/347) Thermal activation of steady-state creep 
in polycrystalline copper. Ayensu, A. (international Centre for 
Theoretical Physics, Trieste (Italy)); Adjepong, S.K.; Quainoo, G.K. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1993. 25p. Order Number DE94627394. Source: OSTI; NTIS (US 
Sales Only); INIS. 

High purity (99.9%) polycrystalline copper wires have been creep 
tested at atmospheric pressure and at intermediate temperatures of 
573K, 673K and 773K (T/Tm = 0.42-0.57), under uniaxial tensile 
stresses of 7.08, 14.16 and 21.24 MPa in order to determine the 
activation parameters of steady-state creep. The tension creep 
tests were conducted using a stress incremental technique (oc; < 
o2 <a). The stress exponent of the steady state creep rate n is 
close to 2 and the activation energy Q'. is about 60 kJ/mol. 
Activation analyses of the data have been made to identify the de- 
formation mechanism(s) and to link the external parameters with 
the model parameters through the operational parameters n and 
Q'.. The creep deformation is attributed to a boundary mechanism 
involving grain boundary sliding and Coble diffusion. A model is 
proposed for the boundary mechanism. (author). 13 refs, 9 figs. 


24991 (IC—93/365) Metallization and incomplete melting of 
a semiconductor surface at high temperature. Takeuchi, N. (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Tosatti, 
E.; Selloni, A. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 15p. Order Number DE94627342. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present a first microscopic study of the state of a semicon- 
ductor surface, clean Ge(111), close to the bulk melting 
temperature. Both electronic states and ionic motions are fully 
treated via first-principles molecular dynamics. Results indicate a 
clear dynamical disordering, however confined to the first atomic 
bilayer. This region acquires a liquid-like diffusion, and is metallic. 
Lack of melting of the second and deeper bilayers, found to be in 
good quantitative agreement with recent X-ray data, indicates an 
incomplete wetting of the semiconducting solid by its own metallic 
melt. Previously conflicting data on Ge(111) are also reconciled 
within this picture. (author). 24 refs, 5 figs. 


24992 (IEN-48/93) A study of ideal conditions for sodium 
purification in diffusion type cold trap. Walsh, L.M. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Aug 1993. 
22p. (In Portuguese). Order Number DE94629210. Source: OSTI; 
NTIS {US Sales Only); INIS. 
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The ideal conditions for sodium purification in diffusion type cold 
traps are studied. It is known that the temperature profile along ax- 
ial direction (x) of the trap must follow the condition (8 T/8 x)* < 0 
, in order to avoid crystals deposition on the wall and the conse- 
quent prema plugging. in the present work it is showed that (6 
T/d x)* < 0 condition is necessary but not sufficient. A temperature 
profile which satisfies both conditions is found and its practical ob- 
tention is presented. (L.C.J.A.). 


24993 (INIS-BR-3343) Study of radiation damages in AISI 
316 and 347 steels. Santos, G.R. dos. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). Mar 1993. 223p. (in 
Portuguese). Order Number DE94627480. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The CV-28 cyclotron at IEN (Nuclear Engineering Institute) has 
been used to simulated, in a short time scale, uniform He concen- 
trations produced during neutron irradiation of metals by (n, a) 
reactions. Helium was implanted at concentrations of 1 to 300 ppm 
in 100 ym thick sheet samples of AIS! 316 and 347 S S by 
degrading a 28 MeV alpha particle beam with a rotating energy de- 
grader. The effects of He on the mechanical properties of the 
steels were studied by both non-destructive (positron annihilation) 
and destructive tests (tensile, creep, TEM and SEM). The positron 
lifetime measurements of irradiated and annealed samples were 
used as the base to discuss the He diffusion mechanism. Activa- 
tion energies of 0.34+0.04 eV for 316 S S and 0.57+0.06 eV for 
347 S S, characterized a dissociative process above 650° C. TEM 
analyses have suggested the Ostwald ripening process for bubble 
growth over the full range of He concentrations studied. It was 
shown, in agreement with theoretical calculations that, by them- 
selves the displacements produced during the helium implantation, 
at rate of 1.8 x 10-° d pa/ppm, were not sufficient to cause signifi- 
cant changes in ductility. However, a strong ductility loss with 
increasing He concentration was observed for both types of steel 
for tensile tests at 25° C, as well as in creep at 750° C over the 
range of strain (100 to 200 MPa). Finally, it was shown that 
charged particle simulation associated with positron annihiiation 
techniques provides a fast, relatively low cost, and useful method 
to study different kinds of neutron damage in materials. (author). 


24994 (INIS-mf—13883) Ultrasonic characteristics of solid 
and liquid materials. Chow, S.P. (Agricultural Univ. of Malaysia, 
Serdang, Selangor (Malaysia)); Sidek Hj Abd Aziz. No corporate 
text available. 1990. 7p. (CONF-9010557—: 7. seminar on solid 
state physics, Bangi (Malaysia), 8-9 Oct 1990). Order Number 
DE94627395. Source: OSTI; NTIS (US Sales Only). 

Non-destructive ultrasonic measurement technique is widely 
used nowadays in studying the physical properties of materials 
through the process of measuring ultrasonic wave velocities and 
attenuation. This paper discusses the measurements of ultrasonic 
characteristics of some solid and liquid materials using the pulse- 
echo technique. The longitudinal and transverse ultrasonic wave 
velocities in aluminium and steel are measured and their elastic 
constants determined. The results are compared with the values 
obtained by previous researchers. Studies carried out on refined 
palm oil show that the ultrasonic wave velocity decreases linearly 
with temperature. The velocity is about 1400 m/s at 35°C and the 
temperature coefficient (v/t) is -3.05 m/s°C. The attenuation of the 
ultrasonic wave drops rapidly with temperature. 


24995 (INIS-mf-13884) Hopping conduction in evaporated 
cadmium telluride thin films. Bakar Ismail (Technology University 
of Malaysia, Skudai, Johor (Malaysia)); Samsudi Sakrani; Gould, 
R.D. No corporate text available. 1990. 4p. (CONF-9010557-: 7. 
seminar on solid state physics, Bangi (Malaysia), 8-9 Oct 1990). 
Order Number DE94627410. Source: OSTI; NTIS (US Sales Only). 

Hopping conduction was observed in cadmium telluride thin 
films. At low temperature there is insufficient energy to excite elec- 
trons into the conduction band hence the dominant conduction 
mechanism is probably hopping. The activation energy AE, was 
found to be approximately 0.05 eV (thickness=400nm) and 0.08 eV 
(thickness=267nm). As the temperature was increased activation 
energy more widely spread levels became possible until kt~0.4 eV, 
when free conduction was dominant. 





24996 (INIS-mf-13888) Far infrared spectroscopy of Ge 
film deposited on a piece of Si wafer and single crystal Ge. 
Roslan, M. (Science Univ. of Malaysia, Minden, Pulau Pinang 
(Malaysia)); Ibrahim, K.; Wan Abdullah, A.K. No corporate text 
available. 1991. 4p. (In Malay). (CONF-9110531—: 8. Seminar on 
solid state science, Serdang (Malaysia), 25-26 Oct 1991). Order 
Number DE94629231. Source: OSTI; NTIS (US Sales Only); INIS. 

The far infrared spectrum of thin polycrystalline film of Ge of 
approximately 10 um deposited on a piece of Si wafer (99.99% pu- 
rity) has been obtained using the far infrared Fourier transform 
spectroscopy system developed recently in our laboratory. The 
spectrum of Ge film from 180 to 480 cm—' obtained after rationing 
against Si wafer spectrum at a resolution of about 1 cm~' has 
been obtained. It is interesting to note that this thin film of Ge is 
extremely transparent to radiation in this region and phonon ab- 
sorption processes as reported previously could not be observed 
due to thinness of the film. The spectrum of a single crystal of Ge 
(99.9% purity) and Ge-doped Li have revealed several absorption 
bands which we have assigned as due to 2-phonon and 3-phonon 
processes in Ge. The bands at 195, 273 and 287 cm—' could not 
be assigned as phonon processes and at present we do not know 
the causes of these absorption bands. 


24997 (INIS-mf-13927) Theoretical-Experimental study on 
the electrosiag remelting technology of high quality steels. 
Robles P, E.F. Universidad Michoacana de San Nicolas de Hidalgo 
(Mexico). Inst de Investigaciones Metalurgicas. 1993. 234p. (In 
Spanish). Order Number DE94629216. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This is a theoretical-experimental laboratory study on the Elec- 
troslag Remelting Technology (ESRT) of high quality steels. The 
objective of this study was to analyze the problems that this tech- 
nology entails and thus facilitate its industrial application in Mexico. 
The study was carried out using a 1 Kg. capacity furnace, the be- 
havior of different fluxes on the remelting of 1018 AISI carbon steel 
was established and a slag 70F/15/15 was selected for the remelt- 
ing of H-13 AISI hot work tool steel. From the experimental results 
it was possible to establish a flux manufacture route, the electrode 
conditioning necessary for the experiments, and the critical points 
of the process. It was demonstrated that the crucible and electrode 
advance system are the more critical points in the furnace manu- 
facture, that the start up is fundamental for the remelting continuity 
and that the CaF. base slags are more recommendable for special 
steels refining. It has been proven that it is possible to experiment 
with little laboratory electrosiag furnaces. (Author). 


24998 (INIS-RU-376, pp. 46) Application of moessbauer 
spectroscopy for diagnostics if critical state in steel type 
8Kh4V252MFNYuT. Neterov, V.I.; Rejman, S.N.; Rokhiov, N.1.; 
Tenishev, V.1. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LOW ALLOY STEELS/moessbauer effect; 
LOW ALLOY STEELS/phase studies; CARBIDES; HEAT TREAT- 
MENTS 


24999 (INIS-RU-376, pp. 70) Magnetic hyperfine structure 
of Fe-Ni invars with Ti, Al, Si, Zr impurities under intense me- 
chanical actions. Shabashov, V.A.; Sagaradze, V.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
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of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INVAR/strains; INVAR; STRAINS; MAG- 
NETIC PROPERTIES 


25000 (INIS-RU-376, pp. 77) Variations in magnetic proper- 
ties of Feg, _,WxB,.¢(X=0-5) system amorphous alloys on 
crystallization. Novakova, A.A.; Kiseleva, T.Yu.; Gendler, T.S. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/metallic glasses; 
CURIE POINT; MAGNETIC PROPERTIES; PHASE TRANSFOR- 
MATIONS 


25001 (INIS-RU-376, pp. 97) Exploring magnetism and lat- 
tice sites by implanting radioactive nuclear probes. Riegel, D. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (CONF- 
9309159-: 5. international conference on nuclear spectroscopic 
studies of hyperfine interactions, Dubna (Russian Federation), 21- 
25 Sep 1993). In Programme and abstracts of the 5. International 
conference on nuclear spectroscopic investigations of hyperfine in- 
teractions (NSI-HFI-5). Order Number DE94627033. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRANSITION ELEMENTS/crystal  struc- 
ture; TRANSITION ELEMENTS/ion implantation; MOESSBAUER 
EFFECT; SOLID SOLUTIONS 


25002 (INIS-RU-376, pp. 101) Maxima of internal friction 
and NGR features of erbium in the range of spin-spin transi- 
tion. Nikitin, S.A.; Godovikov, S.K.; Bodryakova, V.Yu.; Avenarius, 
|.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-|lssiedovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ERBIUM/internal friction; ERBIUM 
moessbauer effect; ERBIUM; MAGNETIC FIELDS; MAGNETIC 
PROPERTIES; SPIN EXCHANGE 


25003 (INIS-RU-376, pp. 116) Isothermal annealing effects 
on p(H) distribution on 5:7Fe nuclei in (Fe;_,Vx)g3B;7_ amor- 
phous alloys. Antipov, S.D. (and others); Goryunov, G.B.; Sadkov, 
D.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/magnetic fields; 
IRON BASE ALLOYS/metallic glasses; EXCHANGE INTERAC- 
TIONS; MAGNETIC MOMENTS 
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25004 (INIS-RU-376, pp. 122) Hyperfine interactions in Fe- 
B-T(T=3d, 5d elements) at low temperatures and strong 
magnetic fields. Prokoshin, A.F. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/magnetic fields; 
IRON BASE ALLOYS/metallic glasses 


25005 (INIS-RU-376, pp. 123) Medium and local moments 
on iron atoms in microcrystalline and amorphous iron- 
phosphorus alloys. Elsukov, E.P.; Vorob’ev, Yu.N.; Arbuzova, T.I.; 
Smolyak, |.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/magnetic moments; 
IRON BASE ALLOYS/metallic glasses 


25006 (INIS-RU-376, pp. 124) Hyperfine interactions for tin 
impurity atoms in Uin3, UCuGe and UCu,Ge, intermetallics. 
Rejman, S.|. (and others); Rozantsev, I.N.; Reztina, L.G. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 


Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 


darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI/-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER ALLOYS/hyperfine structure; IN- 
DIUM ALLOYS/moessbauer effect; INDIUM ALLOYS/hyperfine 
structure; URANIUM ALLOYS/moessbauer effect; URANIUM AL- 
LOYS/hyperfine structure; GERMANIUM ALLOYS/hyperfine 
structure; INTERMETALLIC COMPOUNDS 


25007 (INIS-RU-376, pp. 129) Moessbauer spectroscopy of 
Geissler phases MeCo,_,Sn(Me=Ti,Zr,Hf). Yurev, S.A.; 
Yushchuk, S.|. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COBALT ALLOYS/moessbauer effect; 
HAFNIUM ALLOYS/moessbauer effect; ZIRCONIUM ALLOYS/ 
moessbauer effect; CRYSTAL STRUCTURE 


25008 (INIS-RU-376, pp. 138) Moessbauer study of oxida- 
tion kinetics in YBajCu,0, ; under electron irradiation. Tsurin, 
V.A.; Arbuzov, V.L.; Davietshin, A.Z.; Klejnerman, N.M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
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Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
oxidation; HIGH-TC SUPERCONDUCTORS /radiation effects; OXI- 
DATION; PHASE STUDIES 


25009 (INIS-RU-377, pp. 75) Effect of wurtzite phase 
annealing in silicon at high current densities of As* beam. Ko- 
marov, F.F.; Novikov, A.P.; Petrov, S.A. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/crystal-phase transformations; 
SILICON/physical radiation effects; AMORPHOUS STATE; AN- 
NEALING; ARSENIC IONS; CRYSTALLIZATION; EPITAXY; FLUX 
DENSITY; ION BEAMS; KEV RANGE 100-1000; MONOCRYS- 
TALS; RADIATION FLUX; SILICON; SURFACES 


25010 (INIS-RU-377, pp. 125) Structure formation in films 
under pulsed irradiation by laser plasma. Bagmut, A.G.; 
Sarana, V.D.; Mashkarov, Yu.G. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BERYLLIUM/microstructure; BERYLLIUM/ 
vapor deposited coatings; BERYLLIUM; MICROSTRUCTURE; 
BISMUTH; DIFFUSION; FILMS; GOLD; LASER-PRODUCED 
PLASMA; LOW PRESSURE; PRESSURE DEPENDENCE; 
RUTHERFORD SCATTERING; SELENIUM; THICKNESS 


25011 (INIS-RU-377, pp. 138) Study into the processes in 
surface layer of titanium alloys under copper ion beam irradia- 
tion. Gering, G.I.; Nikolaev, A.V.; Panova, T.K.; Pischasov, N.I. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALLOY-TISOAL6MO3/physical  radia- 
tion effects; ALLOY-TIS0AL6MO3/surfaces; ALLOY-TISOAL6V4/ 
physical radiation effects; ALLOY-TISOAL6V4/surfaces; ALLOY- 
TISOAL6MO3; SURFACES; ALLOY-TISOAL6V4; COPPER IONS; 
ION BEAMS; MORPHOLOGICAL CHANGES; PHASE STUDIES; 
SHOCK WAVES; STRESSES 


25012 (INIS-RU-377, pp. 139) Influence of coating and an- 
nealing of silicon on manifestation of long range effects under 
ion irradiation. Sorvina, V.P.; Tetel’baum, D.I. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 





physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ALUMINIUM coatings; SILICON/ 
microhardness; SILICON/physical radiation effects; ACTIVATION 
ENERGY; ALUMINIUM; COATINGS; ANNEALING; ARGON IONS; 
KEV RANGE 10-100; SILICON; MICROHARDNESS; SUB- 
STRATES; TEMPERATURE RANGE 0400-1000 K 


25013 (INIS-RU-377, pp. 145) Sublimation of nickel-free 
austenitic steel intensified by ion bombardment. Bondarenko, 
G.G.; Kostin, K.A. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. AUSTENITIC STEELS/physical ra- 
diation effects; AUSTENITIC STEELS/sublimation; SUBLIMATION; 
BLISTERS; DIFFUSION; HELIUM IONS; ION IMPLANTATION; 
KEV RANGE 100-1000; RADIATION DOSES 


25014 (INIS-RU-377, pp. 147) On the role of dynamic 
stresses in phase transformations under irradiation. |zraileva, 
L.K. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. SOLIDS/physical radiation effects; 
SOLIDS/stresses; CRYSTAL DEFECTS; HEAT TRANSFER; HEAT- 
ING; PHASE TRANSFORMATIONS; SOLIDS; STRESSES; 
THERMAL EXPANSION; THERMODYNAMIC PROPERTIES 


25015 (IS-T-1675) Diffusion of adatoms on face-centered 
cubic transition metal surfaces. Perkins, L. Ames Lab., IA 
(United States). 10 May 1994. 105p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Grant CHE-8921099; Grant CHE-9224884. Order Number 
DE94014230. Source: OSTI; NTIS; GPO Dep. 

Mechanisms and associated energetics for adatom diffusion on 
the (100) and (110) surfaces of Ni, Cu, Rh, Pd, and Ag are investi- 
gated. Self-diffusion was studied on (100) and (| 10) surfaces of Ni, 
Cu, Pd and Ag using corrected effective medium method (CEM) 
and approximation to CEM used for molecular dynamics and Monte 
Carlo studies (MD/MC-CEM). Self-diffusion on Pd(100), Ag(100), 
Ni(110), Cu(110), Pd(110), and Ag(110) is accomplished by classi- 
cal diffusion: the adatom hops from its equilibrium adsorption site 
over an intervening bridge site to an adjacent equilibrium site. Self- 
diffusion on Ni(100) and Cu(100) proceeds by atomic-exchange 
diffusion: the adatom on the surface displaces an atom in the first 
surface layer. Aside from explicit inclusion of the kinetic-exchange- 
correlation energy, it is critical to include enough movable atoms in 
the calculation to insure correct energetics. Distortions induced by 
these diffusion mechanisms, especially atomic exchange, are long 
ranged in surface plane, owing to small distortions of many atoms 
being energetically favored over large distortions of few atoms. En- 
ergetics and rates of heterogeneous adatom diffusion on the (100) 
surfaces of Ni, Cu, Rh, Pd, and Ag show that the final state ener- 
gies differ due to variation of metallic bonding with coordination for 
different types of metal atoms. The surface energies of the 2 met- 
als can be used to correlate the amount of energy gained or 
released when the adatom displaces a surface atom. This differ- 
ence in energetic stability of final configurations determines 
whether bridge hopping diffusion or atomic displacement is the 
dominant kinetic process in these heterogeneous systems. 


25016 


(Juel+-2873) Computerized simulation and experi- 
ments for the development of helium bubbies in metals. Zell, 


36 MATERIALS 
3601 Metals and Alloys 


V. Kernforschungsanlage Juelich GmbH (Germany). Inst. fuer Fes- 
tkoerperforschung. Feb 1994. 100p. (In German). Order Number 
DE94781744. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work, the evolution of inert gas bubble microstructures in 
metals by migration and coalescence has been studied by a simu- 
lation approach for two typical experimental conditions: (A) 
Coarsening at constant gas content during annealing after low tem- 
perature implantation and (B) bubbie evolution under continuous 
gas production at elevated temperatures. For the latter case also 
experiments in which Helium was implanted into Nickel were per- 
formed with particular emphasis on the temperature and production 
rate dependence of bubble size and density. The simulation shows 
that the bubble size distribution in case (A) become asymptotically 
selfsimilar, whereas under (B) there is no simple scaling behaviour. 
The time dependence of the mean bubble radius and the bubble 
density in case (A) follow simple power laws. While the bubble 
densities in (A) are always decreasing with increasing time, in case 
(B) the bubble density generally saturates or even increases, de- 
pending on the gas state in the bubbles and the assumption about 
the migration mechanism. The measured bubble densities and 
mean radii in the experiment show Arrhenius behaviour in a low 
temperature regime with a low apparent activation energy and in a 
high temperature regime with a high apparent activation energy. 
The data indicate that the low temperature regime is controlled by 
He diffusion via the self-interstitia/He replacement mechanism and 
the high temperature regime is He dissociation controlled according 
to standard nucleation models. Also the rate dependence confirm 
these findings. Effects ob bubble migration and coalescence could 
not be identified. The bubbles are considered to be in an overpres- 
surized state. The results are compared with data obtained from 
Nickel in the case of an experiment of type (A) and with data from 
stainless steel. (orig.) 


25017 (KFK-5080) Influence of the é-ferrite content on the 
heat-treatment characteristics and on the tensile- and creep- 
rupture behaviour of CrNiIMoVNb-steels with 9-14% chromium. 
Schirra, M.; Heger, S. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Materialforschung; Association Euratom- 
Kernforschungszentrum Karlsruhe GmbH (KFK) (Germany). Feb 
1994. 103p. (In German). Order Number DE94778575. Source: 
OSTI; NTIS (US Sales Only); INIS. 

From the martensitic CrNiMoVNb-steel (DIN 1.4914)6 modifica- 
tions with Cr-contents in the range from 9-14% were produced, 
which have in the hardened condition a structure with trace 
amounts of 6-f (11% Cr), 5% 6-F (12% Cr), 20% 5-F (13% Cr) and 
25% 5-F (14% Cr). With increasing 5-F content the temperature for 
the maximum hardness shifts to higher temperatures and the hard- 
ness plateau is lower. But the tendency to grain coarsening for 
quenching temperatures > 1075 C is smaller for the heats with 
6-F. The hardness after tempering in the range of 650-750 C is al- 
most the same for the heats up to 20% 6-F; the heat with 25% 6-F 
is evidently below the above mentioned values. The transformation 
behaviour in the pearlite-range at continuous cooling is accelerated 
at increasing Cr-contents and for the first time it was observed for 
medium cooling rates the formation of Mz3Cg+F-phase in dendritic 
formation, which has a negative influence on the Charpy-impact 
test results. The tensile- and creep-rupture behaviour is not ef- 
fected significantly. But contents with more than 20% 6-F decrease 
the strength values and increase the ductility slightly. An influence 
of the Cr-content concerning the full-martensitic heats with 9-11% 
Cr to the mechanical properties is not distinguishable. More distinct 
is the negative influence of the unfavourable N/AI ratio, especially 
to the creep- and creep-rupture behaviour. (orig.) 


25018 (KFK-5243) Effect of heat treatment and neutron ir- 
radiation on the Charpy impact properties of the martensitic 
10.6% Cr steel MANET-1. Rieth, M.; Dafferner, B.; Wassilew, C. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Materialforschung; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Sep 1993. 68p. (In German). Order 
Number DE94779021. Source: OSTI; NTIS (US Sales Only); INIS. 

The martensitic 10.6% Cr steel MANET-| was conceived within 
the frame of the Nuclear Fusion Project to serve as potential First- 
Wall and Blanket-Structural-Material. An extensive irradiation 
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program (FRUST/SIENA) had been worked out to study the influ- 
ence of neutron irradiation on the Charpy impact properties. Apart 
from specimens in the unirradiated condition 87 irradiated subsize 
Charpy specimens (3x4x27 mm, notch depth 1 mm) with different 
heat treatments were investigated at irradiation temperatures in the 
range of 287 C to 475 C and at irradiation doses of 5 dpa to 15 
dpa. The tests were prosecuted using a newly developed instru- 
mented Charpy impact testing and evaluation system. Impact 
properties like ductile-to-brittle transition temperature (DBTT) and 
upper-shelf energy (USE) were determined and discussed. A 
model could be developed to describe the irradiation induced em- 
brittlement of the MANET-I-steel. (orig.) 


25019 (LA-12698-C, pp. 7, Paper 40) Interplay of magnetic 
and superconducting heavy fermion ground states. Heffner, 
R.H. (Los Alamos National Laboratory, NM (United States)). Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

This talk focuses on recent developments in the understanding 
of heavy fermion (HF) superconductors and the role that positive 
muon spin relaxation (uSR) studies have played in helping to eluci- 
date their properties. As illustrations two systems will be discussed: 
(1) UPd2Alg, one of the most recently discovered HF superconduc- 
tors, which also displays coexisting magnetic order and (2) UBe,3 
doped with small quantities of Th substituted for U, which displays 
an interplay between its superconducting and magnetic ground 
states, leading to multiple superconducting states. 


25020 (LA-—12698-C, pp. 9, Paper 41) uSR studies of super- 
conductors. Luke, G.M. (Columbia Univ., New York, NY (United 
States)); Uemura, Y.J. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the International Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

In the last 7 years, there has been considerable research in the 
field of superconductivity. Materials scientists have developed a 
wide range of new compounds which exhibit superconductivity. 
Muon spin relaxation has emerged as a powerful technique for 
both characterizing new materials and for attempting to understand 
the underlying physics responsible for their fascinating properties. 
Many of these new superconductors exhibit magnetic behavior, 
with superconductivity often occurring near magnetic instabilities. In 
some materials, superconductivity and magnetic order coexist. 
Measurements of the magnetic penetration depth directly probe the 
superconducting electron system, providing information about the 
nature of the underlying pairing mechanism. 


25021 (LA-UR-94-212) Influence of shock loading on the 
structure/property response of Ti-48Al-2Cr-2Nb and Ti-24Al- 
11Nb. Gray, R.T. Ill. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940957—1: 
DYMAT, Oxford (United Kingdom), 26-30 Sep 1994). Order Num- 
ber DE94006253. Source: OSTI; NTIS; GPO Dep. 

intermetallics are receiving increasing attention for applications 
requiring high-leverage materials possessing potentially high 
pay-offs such as in gas-turbine engines. While the quasi-static de- 
formation response of a broad range of intermetallics is receiving 
intense scientific and engineering study, increased utilization of in- 
termetallics under dynamic loading requires an understanding of 
their high-rate/shock-wave behavior. In this paper the influence of 
shock loading on structure/property behavior of Ti-48AI-2Cr-2Nb 
and Ti-24AI-11Nb is presented. The reload constitutive response of 
both shock-loaded intermetallics supports the dynamic deformation 
of both intermetallics being controlled by a Peierls mechanism. De- 
fect generation and storage in intermetallics is compared and 


contrasted to that typical to conventional disordered metals and al- 
loys. 
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25022 (LA-UR-—94-1892) High field magnetotransport and 
specific heat in YbAgCu,. Lacerda, A. (National High Magnetic 
Field Lab., Los Alamos, NM (United States). Pulse Facility); Graf, 
T.; Hundley, M.F.; Thompson, J.D.; Gajewski, D.; Canfield, P.C. 
Los Alamos National Lab., NM (United States). [1994]. 8p. Spon- 
sored by National Science Foundation, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9308237-1: 
Strongly correlated electron systems, Amsterdam (Netherlands), 
Aug 1993). Order Number DE94014475. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The electrical resistivity (p) and magnetoresistance of polycrys- 
talline YbAgCu, have been measured at temperatures between 25 
mK and 300 K, and at magnetic fields (B) to 18 T. The magnetore- 
sistance (o(B)—»(0))/p(0) is positive at all temperatures below 200 
K and reaches its maximum of 60% at 18 T and 25 mK. The field- 
and temperature-dependent resistivity does not scale in a simple 
way. The opposite magnetoresistance behaviors at ambient and 
high pressure can be explained qualitatively by crystal-field effects 
lifting the degeneracy of the J = 7/2 groundstate. The linear coeffi- 
cient of specific heat (+) measured at fields to 10 T shows a 
quadratic field dependence. The authors do not find a linear 
relation between +* and A, the T?-coefficient of the temperature- 
dependent resistivity, with field as the implicit parameter. 


25023 (LA-UR-94-1918) Mass conservation in grain 
growth. Wu, D.T. Los Alamos National Lab., NM (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940411-40: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (United States), 4-8 Apr 1994). Order Number DE94014456. 
Source: OSTI; NTIS; GPO Dep. 

Several alternatives to Hillert’s work on grain growth have been 
proposed. Unfortunately some of these theories have been shown 
to violate mass conservation. The authors have shown that apply- 
ing local mass conservation to grain growth leads to a correction 
term in the current representing the interaction between a grain 
and its surrounding. They also showed that Hillert’s model of grain 
growth is equivalent to a mean field theory in which all grains want 
to shrink. The mass conserving backflux give a physical justifica- 
tion for the critical radius in Hillert’s theory. 


25024 


(LA-UR-94-2141) Polycrystal models to fit experi- 
ments. Kocks, U.F.; Necker, C.T. Los Alamos National Lab., NM 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 


9409173—1: Riso international symposium on materials science: 
numerical predictions of deformation processes and the behavior of 
real materials, Riso (Denmark), 5-9 Sep 1994). Order Number 
DE94014419. Source: OSTI; NTIS; GPO Dep. 

Two problems in the modeling of polycrystal plasticity are ad- 
dressed in which some parameter can best be determined by 
matching with experiment, although the principles of the underlying 
mechanisms are presumed known. One of these problems is the 
transition from “full constraints” (FC) to “relaxed constraints” (RC) 
with increasing flatness of the grains. Observed qualitative transi- 
tions in texture with strain, such as a transient orthotropic symmetry 
in torsion textures, can help identify the rate at which the FC-to-RC 
transition takes place. The second problem is that of the material 
dependence of deformation textures among the FCC metals which, 
it is argued, can only be due to a change in deformation modes, 
i.e., in the shape of the single-crystal yield surface. A heuristic as- 
sumption of an increasing importance of (111)<211>-slip as the 
stacking-fault energy decreases explains the qualitative trend. The 
quantitative parameter needed has been determined for copper 
from a match of prediction and experiment over a range of strains. 


25025 (LNS-173) Investigation of selected lanthanide and 
actinide compounds by neutron diffraction. Keller, L. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)). Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Lab. fuer Neutronen- 
streuung; Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Apr 1994. 107p. (in German). Order Number 
DE94629222. Source: OSTI; NTIS; INIS. 

Magnetic ordering phenomena of different classes of lanthanide 
and actinide compounds were systematically studied by means of 
elastic and inelastic neutron scattering. The chemical structure of 





the uranium compounds K2UXs (X=Cl,Br,I) is built up by U chains 
along the b-axis. The magnetic part of the specific heat data was 
analyzed in terms of an anisotropic two-dimensional Ising model. 
These investigations prove the existence of a short-range ordered 
magnetic correlation followed by a long-range ordered magnetic 
phase below Ty. The long-range magnetic structures have been 
determined by means of elastic magnetic neutron scattering. 
K2UCls and K2UBrs order magnetically corresponding to the Shub- 
nikov space group Pn'm’a’ at the Neel-temperatures Ty = 3.8 and 
2.8 K, respectively. The magnetic structure of K2Ul5 below Ty = 
1.45 K corresponds to the magnetic space group Pnmia. In the se- 
ries X = Cl, Br and |, the ordering temperatures and the ordered 
magnetic moments at saturation decrease with increasing uranium 
distances. By means of inelastic neutron scattering, crystal-field 
transitions of K2UX; (X=Cl,Br,l) were measured. Including addi- 
tional luminescence measurements the crystalline-electric-field 
level scheme was determined and explained by the theoretical 
model. The chemical and magnetic structures of the Al substituted 
compounds RCUs;_,Al, (R=La,Ce,Yb) were systematically studied 
by means of elastic neutron scattering. The magnetic properties 
are strongly dependent on the concentration of Al. In YbCus the Yb 
is divalent and non-magnetic, whereas the YbCusAl. is an Yb* 
compound with an ordered magnetic phase. The crossover from a 
non-magnetic state as a function of x was monitored by neutron 
scattering. In addition the magnetic structures of the cerium com- 
pounds Ce Cus and CePd2Gag were determined. (author) figs., 
tabs., 73 refs. 


25026 (LYCEN-T-9252) Synthesis and characterization of 


thin layers Fe-Al-O get by ions beams or evaporation. Thimon, 
F. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire; Lyon-1 Univ., 69 (France). Jul 1992. 120p. (In French). 
Order Number DE94629217. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This thesis is devoted to the study of thin films containing the 
three elements: Fe, Al, O. These films were prepared by different 


techniques: ion beam sputtering, electron beam evaporation, laser 
ablation or ion implantation. In the beginning, we dealt with the set- 
ting up of the ion beam sputtering technique in the laboratory. We 
investigated the influence of all the parameters acting upon the de- 
positing speed. This study allowed us to determine the values of 
these parameters optimizing the depositing speed. Then, ion beam 
sputtering was used for the preparation of Fe-Al-O films. The 
respective contribution of the depositing parameters (substrate tem- 
perature, iron concentration...) as well as the thermal treatments 
performed after deposition at various temperatures and under cer- 
tain specific controlled atmospheres were studied. The chemical 
composition of these films was then compared to those prepared 
by electron beam evaporation. The last part of this work is related 
to the study of Fe-Al-O layers obtained by ion implantation. For this 
purpose, ion implantation of either high fluences of aluminium in 
FezO,4 or low and high fluences of iron in AlbO3 were achieved. 
The physico-chemical and structural characterizations of these thin 
films were performed with different complementary analyzing tech- 
niques: nuclear methods (Rutherford Backscattering Spectrometry, 
Conversion Electron Moessbauer Spectroscopy), Grazing Angle X- 
ray Diffraction, Scanning and Transmission Electron Microscopies. 


25027 (NUREG/CR-6162) Numerical modeling of ductile 
tearing effects on cleavage fracture toughness. Dodds, R.H. Jr. 
(Univ. of Illinois, Urbana (United States)); Tang, M.; Anderson, T.L. 
Illinois Univ., Urbana, IL (United States); Texas A and M Univ., Col- 
lege Station, TX (United States). May 1994. 33p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
(UILU-ENG-—93-2014). Source: OSTI; NTIS; INIS; GPO. 
Experimental studies demonstrate a significant effect of specimen 
size, a/W ratio and prior ductile tearing on cleavage fracture tough- 
ness values (J,) measured in the ductile-to-brittle transition region 
of ferritic materials. In the lower-transition region, cleavage fracture 
often occurs under conditions of large-scale yielding but without 
prior ductile crack extension. The increased toughness develops 
when plastic zones formed at the crack tip interact with nearby 
specimen surfaces which relaxes crack-tip constraint (stress triaxi- 
ality). In the mid-to-upper transition region, small amounts of ductile 
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crack extension (often < 1-2 mm) routinely precede termination of 
the J-Aa curve by brittle fracture. Large-scale yielding, coupled with 
small amounts of ductile tearing, magnifies the impact of small 
variations in microscale material properties on the macroscopic 
fracture toughness which contributes to the large amount scatter 
observed in measured J.-values. Previous work by the authors de- 
scribed a micromechanics fracture model to correct measured 
Jc--values for the mechanistic effects of large-scale yielding. This 
new work extends the model to also include the influence of ductile 
crack extension prior to cleavage. The paper explores development 
of the new model, provides necessary graphs and procedures for 
its application and demonstrates the effects of the model on frac- 
ture data sets for two pressure vessel steels (A533B and A515). 


25028 (NUREG/CR-6177) Assessment of thermal embrit- 
tlement of cast stainless steels. Chopra, O.K. (Argonne National 
Lab., IL (United States)); Shack, W.J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Reactor 
Regulation; Argonne National Lab., IL (United States). May 1994. 
31ip. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (ANL-94/2). 
Source: OSTI; NTIS; INIS; GPO. 

A procedure and correlations are presented for assessing thermal 
embrittlement and predicting Charpy-impact energy and fracture 
toughness J-R curve of cast stainless steel components under 
Light Water Reactor operating conditions from known material in- 
formation. The “saturation” impact strength and fracture toughness 
of a specific cast stainless steel, i.e., the minimum value that would 
be achieved for the material after long-term service, is estimated 
from the chemical composition of the steel. Fracture properties as 
a function of time and temperature of reactor service are estimated 
from the kinetics of embrittlement, which are also determined from 
chemical composition. A common “predicted lower-bound” J-R 
curve for cast stainless steels of unknown chemical composition is 
also defined for a given grade of steel, ferrite content, and temper- 
ature. Examples of estimating fracture toughness of cast stainless 
steel components during reactor service are presented. 


25029 High adherence copper plating process. Mignardot, H. 
To Dept. of Energy. 1992. Filed date 7 May 1992. U.S. Patent Ap- 
plication 7-881,025. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94014900. Source: OSTI; NTIS; GPO Dep. 

A process is described for applying copper to a substrate of alu- 
minum or steel by electrodeposition and for preparing an aluminum 
or steel substrate for electrodeposition of copper. Practice of the 
invention provides good adhesion of the copper layer to the sub- 
strate. 


25030 (PNL-SA-—22493) Mixed-mode I/lll fracture toughness 
of a ferritic/martensitic stainless steel. Li, Huaxin (Associated 
Western Univ., Richland, WA (United States)); Jones, R.H.; Gelles, 
D.S.; Hirth, J.P. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-931009— 
27: Fall meeting of the Minerals, Metals and Materials Society: 
physical metallurgy and materials, Pittsburgh, PA (United States), 
17-21 Oct 1993). Order Number DE94014492. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The critical J-integrals of mode | (Jjc), mixed-mode I/Ill (yc), 
and mode Ill (Jjjjc) were examined for a ferritic stainless steel (F- 
82H) at ambient temperature. A determination of Jyco was made 
using modified compact-tension specimens. Different ratios of ten- 
sior/shear stress were achieved by varying the principal axis of the 
crack plane between 0 and 55 degrees from the load line. Results 
showed that Jc and tearing modulus (Ty) values varied with the 
crack angles and were lower than their mode | and mode Ili coun- 
terparts. Both the minimum Jyc and Ty values occurred at a crack 
angle between 40 and 50 degrees, where the load ratio of oj/o;, 
was 1.2 to 0.84. The Jy, was 240 Kj/M?, and ratios of Jic/Imin and 
Jiic/Imin Were 2.1 and 1.9, respectively. The morphology of frac- 
ture surfaces was consistent with the change of Jyc and Ty 
values. While the upper shelf-fracture toughness of F-82H depends 
on loading mode, the J,,, remains very high. Other important con- 
siderations include the effect of mixed-mode loading on the DBT 
temperature, and effects of hydrogen and irradiation on Jmjn. 
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25031 (PNL-SA-22934) Effect of pre-welding heat- 
treatments on welding a two-phase Ni,Al alloy. Li, Huaxin 
(Associated Western Univ., Richland, WA (United States)); Jones, 
R.H. Pacific Northwest Lab., Richland, WA (United States). May 
1994. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940598—2: Inter- 
national conference on high-temperature intermetallics, San Diego, 
CA (United States), 16-19 May 1994). Order Number DE94014409. 
Source: OSTI; NTIS; GPO Dep. 

Autogenous gas-tungsten arc welding was performed on a two- 
phase NisAl alloy. Plates 3 mm thick were subjected to three 
pre-welding heat treatments (PWHT): as-cast, annealed at 1100C 
for 23 h (HT1) and HT1 plus 1120C/30 min/air cool (HT2). As-cast 
alloy was characterized by dendrites with many eutectic cells lo- 
cated at dendrite boundaries (DBs). The eutectic cells were 
destroyed by HT1. However, HT2 make no further changes on mi- 
crostructure. Energy dispersive X-ray spectroscopy (EDX) revealed 
that the DBs of as-cast alloy were enriched with Zr. The Zr 
enrichment at DBs was increased further by HT1 and HT2. No so- 
lidification crack visible to the unaided eye was found in either 
fusion zone (FZ) or heat-affected zone (HAZ) due to welding. The 
FZ consisted of columnar grains with a eutectic structure along the 
boundaries. The eutectic structure was enriched with, Zr and 
contained many microcracks and some Zr-rich phases. Micro- 
solidification cracks were occasionally found along boundaries in 
FZ. The alloy was sensitive to liquation cracks that occurred along 
DBs in the HAZ. While PWHT had no effect on the characteristics 
of the FZ, PWHT had a notable effect on the severity of liquation 
cracking. The average crack numbers per 5 cm weldment were 12 
for as-cast, 14 for HT1, and 17 for HT2. The role of Zr-inducing so- 
lidification cracks in FZ and liquation cracks in HAZ is discussed. 


25032 (PNL-SA-23027) The effect of specimen geometry 


on the accuracy of constitutive relations in a superplastic 
5083 aluminum alloy. Johnson, K.I.; Khaleel, M.A.; Lavender, 
C.A.; Hamilton, C.H.; Pitman, S.G.; Smith, J.T.; Smith, M.T. Pacific 
Northwest Lab., Richland, WA (United States). May 1994. 7p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9405193—1: International con- 
ference on superpliasticity in advanced materials (ICSAM), Moscow 
(Russian Federation), 24-26 May 1994). Order Number 
DE94014501. Source: OSTI; NTIS; GPO Dep. 

The relationship of cross-head travel versus time is commonly 
used as the basis for evaluating rate sensitive properties of super- 
plastic alloys. The underlying assumption is that stress, strain, and 
Strain-rate are constant throughout the gauge section of the test 
specimen. However, finite element simulations of superplastic ten- 
sile tests predict that actual strain-rates may vary as much as 40% 
from the desired value. This trend was experimentally confirmed for 
a 5083 aluminum alloy by performing a series of interrupted tensile 
tests. A correlation between experimental and finite element results 
was made and an improved cross-head velocity profile was devel- 
oped for uniaxial tests. 


25033 (PNL-SA-23668) Void swelling in binary Fe-Cr alloys 
at 200 DPA. Gelles, D.S. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1994. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940657-3: 17. symposium on effects of radiation on mate- 
rials, Sun Valley, ID (United States), 20-23 Jun 1994). Order 
Number DE94015198. Source: OSTI; NTIS; INIS; GPO Dep. 
Microstructural examinations have been performed on a series of 
binary Fe-Cr alloys irradiated in the FFTF/MOTA at 425C to 200 
dpa. The data represent the highest swelling levels reported in 
neutron irradiated ferritic alloys. The alloy compositions ranged 
from 3 to 18% Cr in 3% Cr increments, and the irradiation temper- 
ature corresponded to the peak swelling condition for this alloy 
class. Density measurements showed swelling levels as high as 
7.4%, with the highest swelling found in the Fe-9Cr and Fe-6Cr al- 
loys. Microstructural examinations revealed that the highest 
swelling conditions contained well-developed voids, often as large 
as 100 nm, and a dislocation network comprised of both 24<111> 
and a<100> Burgers vectors. Swelling was lower in the other al- 
loys, and the swelling reduction could be correlated with increased 
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precipitation. These results are considered in light of current theo- 
ries for low swelling in ferritic alloys, but no theory is available to 
completely explain the results. 


25034 (SAND-—93-2563) Minutes of the third annual work- 
shop on chromate replacements in light metal finishing. 
Guilinger, T.R. (and others); Buchheit, R.G.; Kelly, MJ. Sandia Na- 
tional Labs., Albuquerque, NM (United States). May 1994. 233p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9309388—-Summ.: 3. annual 
workshop on chromate replacements in light metal finishing, Albu- 
querque, NM (United States), 15-16 Sep 1993). Order Number 
DE94015163. Source: OSTI; NTIS; GPO Dep. 

Goal of the workshop was to bring together coating researchers, 
developers, and users from a variety of industries (defense, auto- 
motive, aerospace, packaging) to discuss new coating ideas from 
the perspective not only of end user, but also the coating supplier, 
developer, and researcher. The following are included in this docu- 
ment: workshop agenda, list of attendees, summary of feedback, 
workshop notes compiled by organizers, summaries of Sessions II 
and IV by session moderators, and vugraphs and abstracts. 


25035 (SAND-93-2775C) lon beam surtace treatment: A 
new capability for surface enhancement. Stinnett, R.W. (Sandia 
National Labs., Albuquerque, NM (United States)); Mcintyre, D.C.; 
Buchheit, R.G.; Neau, E.L.; Greenly, J.B.; Thompson, M.O.; John- 
ston, G.P.; Rej, D.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940634—9: 10. international conference on high power particle 
beams, San Diego, CA (United States), 20-24 Jun 1994). Order 
Number DE94014663. Source: OSTI; NTIS; INIS; GPO Dep. 

The emerging capability to produce high average power (5-350 
kW) pulsed ion beams at 0.2-2 MeV energies is enabling the 
authors to develop a new, commercial-scale thermal surface treat- 
ment technology called lon Beam Surface Treatment (IBEST). This 
new technique uses high energy, pulsed (<250 ns) ion beams to 
directly deposit energy in the top 2-20 micrometers of the surface 
of any material. The depth of treatment is controllable by varying 
the ion energy and species. Deposition of the energy with short 
pulses in a thin surface layer allows melting of the layer with rela- 
tively small energies and allows rapid cooling of the melted layer 
by thermal diffusion into the underlying substrate. Typical cooling 
rates of this process (10°-10'° K/sec) cause rapid resolidification, 
resulting in the production of non-equilibrium microstructures 
(nano-crystalline and metastable phases) that have significantly im- 
proved corrosion, wear, and hardness properties. The authors 
conducted IBEST feasibility experiments with results confirming 
surface hardening, noncrystalline grain formation, metal surface 
polishing, controlled melt of ceramic surfaces, and surface cleaning 
using pulsed ion beams. 


25036 (SAND—94-1542C) A novel lead-free solder replace- 
ment. Lee, Ning-Cheng (Indium Corporation of America, Utica, NY 
(United States)); Slattery, J.A.; Sovinsky, J.R.; Artaki, |.; Vianco, 
P.T. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9408109—1: Sur- 
face mount international meeting, San Jose, CA (United States), 
28 Aug - 1 sep 1994). Order Number DE94013782. Source: OSTI; 
NTIS; GPO Dep. 

Environmental and toxicity concerns related to the use of lead 
have initiated the search for acceptable, alternate joining materials 
for electronics assembly. This paper describes a novel lead-free 
solder designed as a “drop in” replacement for common tin/lead 
eutectic solder. The physical and mechanical properties of this sol- 
der are discussed in comparison to tin/lead eutectic solder. The 
performance of this solder when used for electronics assembly is 
discussed and compared to other common solders. Fatigue testing 
results are reported for thermal cycling electronics assemblies sol- 
dered with this lead-free composition. The paper concludes with a 
discussion on indium metal availability, supply and price. 


25037 (UCRL-ID—117253) Structural transformation and 
precursor phenomena in advanced materials: Theory and ex- 
periments: Final report: Short title, Complex materials, 





Proposal No. 91-DE-002. Turchi, P.E.A. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Reinhard, L.T.; Moss, S.C. 
Lawrence Livermore National Lab., CA (United States). Apr 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014357. Source: 
OSTI; NTIS; GPO Dep. 

Both theoretically and experimentally, the main factors affecting 
the occurrence and stability of a class of advanced materials known 
as tetrahedrally close packed (tcp) phases are investigated. Spe- 
cial attention is placed on precursor phenomena, in particular local 
atomic displacements and chemical short range order, that may act 
as driving forces to explain a structural transformation from a sim- 
ple crystalline phase to a complex one. This research constitutes a 
preliminary but important step towards an atomistic understanding 
of the formation and stability of complex assemblies in bulk materi- 
als and low-dimensional systems, including the recently discovered 
class of materials referred to as quasicrystalline phases. Our stud- 
ies rely theoretically on modern,electronic structure theory of alloy 
phase stability and Monte Carlo simulations, and experimentally on 
scattering and surface, techniques. Special emphasis is paid to the 
transformation of a simple body centered cubic (bcc)-based FeCr 
alloy to a complex sigma (co) phase upon cooling. 


25038 (UCRL-JC—114732) The influence of tungsten alloy- 
ing on the mechanical properties of tantalum. Gourdin, W.H.; 
Lassila, D.H.; LeBlanc, M.M.; Shields, A.L. Lawrence Livermore 
National Lab., CA (United States). 3 Feb 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940956-8: EURODYMAT ‘94: 1st international 
conference on mechanical and physical behavior of materials un- 
der dynamic loading, Oxford (United Kingdom), 26-30 Sep 1994). 
Order Number DE94010071. Source: OSTI; NTIS; GPO Dep. 

in mechanical tests of tantalum-tungsten alloys with nominal 
tungsten contents between 0 and 10 wt % for strain rates between 
0.000016 and 6800s—' and temperatures between 77 and 400 K, 
the addition of tungsten noticeably reduces the strain-rate depen- 
dence of the flow stress of tantalum near yield. It also subtly alters 
the strain-rate behavior of the work hardening, making it more like 
that of copper, an fcc metal. These effects are reflected in the limit- 
ing strains for uniform plastic deformation calculated from our flow 
curves. For unalloyed tantalum, the instability strain appears to 
drop dramatically for strain rates in excess of approximately 
0.005s~-', whereas for tungsten bearing alloys, it remains un- 
changed or increases slightly. Tungsten alloys may therefore be 
preferable to unalloyed tantalum in applications that demand sub- 
stantial ductility at high rates of strain. We briefly discuss possible 
mechanisms for plastic flow in tantalum and how they might be af- 
fected by tungsten additions to produce the effects we observe. 


25039 (UCRL-JC—116331) The effect of grain size on defor- 
mation and failure of copper under dynamic loading. Lassila, 
D.H.; LeBlanc, M.M.; Magness, F.H. Lawrence Livermore National 
Lab., CA (United States). Feb 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940956-6: EURODYMAT ‘94: 1st international conference 
on mechanical and physical behavior of materials under dynamic 
loading, Oxford (United Kingdom), 26-30 Sep 1994). Order Number 
DE94008296. Source: OSTI; NTIS; GPO Dep. 

In this work, we show experimentally, and using computer mod- 
eling that the effect of grain size manifested as an effect on 
constitutive behavior can have an appreciable effect on the defor- 
mation stability of copper deformed in tension under both 
quasi-static and dynamic loading: an increase in grain size results 
in greater extents of deformation. In a work previously published by 
Gourdin and Lassila, the effect of grain size was incorporated into 
the Mechanical Threshold Stress (MTS) material model applied to 
OFE copper. Dynamic tensile tests were modeled using a 3-D 
computer code in which the MTS material model was incorporated. 
The computer code model accurately predicted the occurrence and 
growth of necking during dynamic deformation as a function of 
grain size. 


25040 (WSRC-MS—93-617) Effects of internal helium on 
tensile properties of austenitic stainless steels and related al- 
loys at 820°C. Mosley, W.C. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 12p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940945—1: 5. international conference on hydrogen effects 
on material behavior, Moran, WY (United States), 11-15 Sep 1994). 
Order Number DE94013656. Source: OSTI; NTIS; INIS; GPO Dep. 

Tensile tests of uncharged, protium-charged, and tritium-charged 
and aged specimens of annealed Incoloy 903 alloy and high- 
energy-rate-forged (HERF) 316L stainless steel showed that 
47-432 appm of internal He-3 caused drastic decreases in ductility 
at temperatures above about 600C. Recent tests have been per- 
formed to determine the He-3 concentration thresholds for loss of 
ductility at 820C for these alloys plus HERF Incoloy 903 alloy, 
316LN, 304L and Nitronic 40 stainless steels, and Nickel 200 alloy. 
The decrease in ductility at 820C as a function of internal He-3 
concentration was found to be greatest for annealed 316LN and 
Nitronic 40 stainless steels and least for HERF 316L stainless 
steel. These results suggest that the effect of He-3 on ductility at 
820C may be influenced more by the metallurgical condition of the 
material than the composition. 


25041 (WSRC-MS-94-0108) Type 304L stainless steel sur- 
face microstructure: Performance in hydride storage and acid 
cleaning. Clark, E.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940793—1: 27. annual International Metallographic Society 
meeting, Montreal (Canada), 24-27 Jul 1994). Order Number 
DE94014654. Source: OST; NTIS; INIS; GPO Dep. 

The performance of stainless steel as the container in hydride 
storage bed systems has been evaluated, primarily using scanning 
electron microscopy. No adverse reaction between Type 304L 
stainless steel and either LaNis_,,Alx, or palladium supported on 
Kieselguhr granules (silica) during exposure in hydrogen was found 
in examination of retired prototype storage bed containers and spe- 
cial compatibility test samples. Intergranular surface ditching, 
observed on many of the stainless steel surfaces examined, was 
shown to result from air annealing and acid cleaning of stainless 
steel during normal fabrication. The ditched air annealed and acid 
cleaned stainless steel samples were more resistant to subsequent 
acid attack than vacuum annealed or polished samples without 
ditches. 
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Refer also to citation(s) 23930, 24031, 24981, 25020, 25023, 
25035, 25146, 25226, 25444, 25676, 25678, 25745, 26738, 26756, 
26758, 26857, 26883 


25042 (ANL/CHM/CP-83030) Intermultiplet transitions in 
optically opaque EuBa,Cu,07: An inelastic neutron scattering 
study. Staub, U. (Argonne National Lab., IL (United States)); 
Soderholm, L.; Osborn, R.; Guillaume, M.; Furrer, A.; Trounov, V. 
Argonne National Lab., IL (United States). [1994]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9408111—1: 2. international conference on 
f-elements, Helsinki (Finland), 1-6 Aug 1994). Order Number 
DE94013429. Source: OSTI; NTIS; GPO Dep. 

We report the results of inelastic neutron scattering (INS) studies 
of the J=0 to J=1 magnetic transitions in EuBazCuzO7. The low J 
values of these multiplets restrict our crystal field analysis to the 
second order crystalline electric fied (CEF) parameters Bo* and 
B* obtained by fitting the splitting of the J=! multiplet, and the 
spin-orbit coupling parameter, which is used to fit the energy of the 
J=0 to J=I multiplet splitting. We compare our results to those de- 
rived from other INS studies on different rare earths, as well as 
with B.* and Bo* derived from Moessbauer studies. The J=O to 
J=! splitting observed here is smaller than previously seen by 
optical spectroscopic studies on a variety of transparent, ionic com- 
pounds, necessitating the inclusion of a free-ion parameter in the 
fitting procedure. This work represents the first time that a com- 
plete excited multiplet has been seen for R in RBaz.CU307. These 
results are particularly germane to crystal field analyses of the light 
rare earth ions in optically opaque materials, where assumptions 
about free-ion parameters are essential for a meaningful analysis. 
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25043 (ANL/ET/CP-81654) Effects of in situ fiber strength 
characteristics on mechanical properties of SIC(f)/SIC com- 
posites. Singh, D.; Singh, J.P.; Wheeler, M.J. Argonne National 
Lab., IL (United States). Jun 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940416-13: 96. annual meeting of the American Ceramic 
Society, Indianapolis, IN (United States), 24-28 Apr 1994). Order 
Number DE94013965. Source: OSTI; NTIS; GPO Dep. 

Nicalon-fiber-reinforced silicon carbide (SiC) matrix composites 
were tested in flexure at room and elevated temperatures. The 
measured strength of composites decreased slightly from a room 
temperature value of 400 MPa to 380 MPa at 1200°C. However, at 
1300°C strength decreased significantly to 290 Mpa. The rapid 
decrease in strength over 1300°C is believed to be due to degra- 
dation in strength of the reinforcing fibers. In situ fiber strength and 
fiber pullout distribution in fractured composites were estimated by 
fractographic techniques. Correlations were made between the 
measured strengths of composites to the in situ fiber strength char- 
acteristics to explain the mechanical properties of composites at 
room and elevated temperatures. 


25044 (ANL/ET/CP-81911) Effects of lithium additions on 
processing of Bi-Sr-Ca-Cu-O superconducting tapes. Goretta, 
K.C. (Argonne National Lab., IL (United States)); Li, Y.F.; Poeppel, 
R.B.; Wu, S.; Guo, J.; Schwartz, J. Argonne National Lab., IL 
(United States). Jan 1994. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Contract 
DMR-88-09854. (CONF-9405130-2: 2. Chilean lithium symposium, 
Santiago (Chile), 24-27 May 1994). Order Number DE94010455. 
Source: OSTI; NTIS; GPO Dep. 

Lithium additions to the high-temperature superconductor 
BizSr2CaCuzO, (2212) increased superconducting transition tem- 
peratures and improved resistance to effects of magnetic fields. In 
addition, these additions lowered the melting point of 2212 and in- 
creased reaction kinetics. Ag-clad tapes fabricated from 2212 with 
and without Li exhibited profound differences. For heating to tem- 
peratures less than or equal to 840°C, grain growth and sintering 
were much more substantial in the tapes containing Li. 


25045 (ANL/ET/CP-83016) Atomic transport of oxygen. 
Routbort, J.L.; Tomlins, G.W. Argonne National Lab., IL (United 
States). 15 Jun 1994. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940785-1: 7. Europhysical conference on defects in insulating 
materials, Lyon (France), 5-9 Jul 1994). Order Number 
DE94013332. Source: OSTI; NTIS; GPO Dep. 

Atomic transport of oxygen in nonstoichiometric oxides is an ex- 
tremely important topic which overlaps science and technology. In 
many cases the diffusion of oxygen controls sintering, grain growth, 
and creep. High oxygen diffusivity is critical for efficient operation 
of many fuel cells. Additionally, oxygen diffusivities are an essential 
ingredient in any point defect model. Secondary lon Mass Spec- 
trometry (SIMS) is the most accurate modern technique to 
measure oxygen tracer diffusion. This paper briefly reviews the 
principles and applications of SIMS for the measurement of oxygen 
transport. Case studies are taken from recent work on ZnO and 
some high-temperature superconductors. 


25046 
surface barriers and the irreversibility line in  high- 
T-superconductors. Burlachkov, L. (Bar-Ilan Univ., Ramat-Gan 
(Israel)); Geshkenbein, V.B.; Koshelev, A.E.; Larkin, A.l. Argonne 
National Lab., IL (United States). May 1994. 3p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. DMR91-20000. (CONF-940701-8: Meeting on 
materials and mechanisms of superconductivity: high temperature 
superconductors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94013991. Source: OSTI; NTIS; GPO Dep. 

Magnetic flux relaxation over the surface barrier in high tempera- 
ture superconductors are investigated Vortex dynamics controlled 
by the penetration both of pancake vortices and vortex lines are 
discussed. The penetration field Hp for pancakes decay is expo- 
nentially with temperature. The size of the magnetization loop is 
determined by the decay of H, during the process of relaxation, 


(ANL/MSD/CP-82480) Giant flux creep through the 
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but its shape remains unchanged. The irreversibility line associated 
with the pancake penetration is given by H,, « exp(- 2T/To), and 
may lie both above and below the melting line. 


25047 (ANL/MSD/CP-83092) Geometrical barriers in Type Il 
superconductors. Zeldov, E. (Weizmann Inst. of Science, Re- 
hovot (Israel)); Khaykovich, B.; Larkin, A.I.; Geshkenbein, V.B.; 
Konezykowski, M.; Majer, D.; Vinokur, V.M. Argonne National Lab.., 
IL (United States). May 1994. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940701—11: Meeting on materials and mechanisms of su- 
perconductivity: high temperature superconductors, Grenoble 
(France), 4-9 Jul 1994). Order Number DE94013990. Source: 
OSTI; NTIS; GPO Dep. 

Vortex penetration in thin flat samples in perpendicular fields is 
governed by geometrical barrier effect. The main features of this 
novel barrier is vortex accumulation in the center of the sample 
and irreversible magnetization in the absence of bulk pinning. The 
developed theoretical model is confirmed by experimental results 
BioSrpCaCuzQOg is used. 


25048 (ANL/MSD/CP-83093) Sign change of the flux flow 
hall effect in HTSC. Feigel’man, M.V. (Landau Inst. for Theoretical 
Physics of the Academy of Science of the USSR, Moscow (Rus- 
sian Federation)); Geshkenbein, V.B.; Larkin, A.l.; Vinokur, V.M. 
Argonne National Lab., IL (United States). May 1994. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940701-14: Meeting on materials and 
mechanisms of superconductivity: high temperature superconduc- 
tors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94013992. Source: OSTI; NTIS; GPO Dep. 

A novel mechanism for the sign change of the Hall effect in flux 
flow region is proposed. The difference 5n between the electron 
density at the center of the vortex core and that far outside the vor- 
tex causes the additional contribution to the Hall conductivity dcxy 
= dnec/B. This contribution can be bigger than the conventional 
one inn the dirty case A(T)r < 1. If the electron density inside the 
core exceeds the electron density outside the core the double sign 
change may occur as a function of temperature and magnetic field. 


25049 (ANL/MSD/CP-83109) Bose-glass versus surface 
barrier crossover in the irreversibility line of BizSr2CaCuz0, 
single crystals. van der Beek, C.J. (Argonne National Lab., IL 
(United States)); Vinokur, V.M.; Crabtree, G.W.; Schmidt, B.; Kon- 
czykowski, M. Argonne National Lab., IL (United States). May 
1994. 3p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Centre National de la Recherche Scientifique (CNRS), 75 - 
Paris (France);North Atlantic Treaty Organization, Brussels (Bel- 
gium). DOE Contract W-31109-ENG-38. Contract DMR91-20000. 
(CONF-940701-5: Meeting on materials and mechanisms of su- 
perconductivity: high temperature superconductors, Grenoble 
(France), 4-9 Jul 1994). Order Number DE94013993. Source: 
OSTI; NTIS; GPO Dep. 

Frequency-dependent ac shielding measurements are used to 
elucidate the origin of magnetic irreversibility in heavy-ion irradiated 
BizSrpCaCuz0, single crystals. Whereas at intermediate static 
fields B < Bd, ac response is well described by Bose-glass dynam- 
ics, low field response is probably governed by a surface barrier. 


25050 (ANL/MSD/CP-83111) Flux pinning and forced en- 
tanglement by splayed columnar defects. Hwa, T. (Institute for 
Advanced Study, Princeton, NJ (United States)); Doussal, P.L.; Nel- 
son, D.R.; Vinokur, V.M. Argonne National Lab., IL (United States). 
May 1994. 2p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Grant DMR-91-15491; 
Grant DMR-91-06237; Grant DMR-91-07752. (CONF-940701-7: 
Meeting on materials and mechanisms of superconductivity: high 
temperature superconductors, Grenoble (France), 4-9 Jul 1994). 
Order Number DE94013994. Source: OSTI; NTIS; GPO Dep. 

We propose controlled splay of artificial columnar defects in 
cuprate superconductors as a strategy to enhance transport proper- 
ties in a field compared to parallel columns. The theory predicts a 
new “splayed glass” phase with a greatly reduced flux creep, an en- 
tangled ground state, and very slow response to a transverse field. 





25051 (ANL/MSD/CP-83115) Flux imaging of high tempera- 
ture superconductor single crystals and Ag sheathed wires. 
Crabtree, G.W. (Argonne National Lab., IL (United States)); Welp, 
U.; Gardiner, T.A.; Veal, B.W.; Fendrich, J.; Viasko-Viasov, V.K. 
Argonne National Lab., IL (United States). May 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Contract DMR91-20000. (CONF- 
940651-5: International workshop on superconductivity: critical 
current of high-temperature superconductors and related topics, 
Kyoto (Japan), 6-9 Jun 1994). Order Number DE94013874. 
Source: OSTI; NTIS; GPO Dep. 

The flux imaging technique is described and examples of its use 
are given, including measuring the critical current anisotropy in sin- 
gle crystals, demonstrating instabilities of the interface between 
oppositely polarized regions of flux, and evaluating the perfor- 
mance of powder-in-tube wires. 


25052 (ANL/MSD/CP-83134) Can impurity effects help to 
identify the symmetry of the order parameter of the cuprates?. 
Fehrenbacher, R.; Norman, M.R. Argonne National Lab., IL (United 
States). May 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Grant DMR-91- 
20000(RF). (CONF-940701-13: Meeting on materials and 
mechanisms of superconductivity: high temperature superconduc- 
tors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94013999. Source: OSTI; NTIS; GPO Dep. 

The effects of non-magnetic impurities on the properties of su- 
perconductors with order parameters (OP) of different symmetry 
are discussed. In particular, we contrast the case of a d,?—,? with 
various forms of an anisotropic s-wave (ASW) gap. The biggest 
qualitative difference occurs if the phase of the s-wave OP does 
not change sign. 


25053 (ANL/MSD/CP-83142) Columnar defect pinning in 
untwinned single crystal YBa2Cu 07. Crabtree, G.W.; Fendrich, 
J.; Kwok, W.K.; Glagola, B.G. Argonne National Lab., IL (United 
States). May 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940701- 
3: Meeting on materials and mechanisms of superconductivity: high 
temperature superconductors, Grenoble (France), 4-9 Jul 1994). 
Order Number DE94013962. Source: OSTI; NTIS; GPO Dep. 

The pinning by columnar defects produced by 1.0 GeV U ion 
bombardment along the c-axis of an untwinned YBa2Cu307 single 
crystal is characterized. The accommodation angle is nearly 90° at 
low field, the resistivity anisotropy is reversed, and the onset of 
pinning occurs well into the fluctuation regime. The anisotropy and 
strength of the pinning are compared to that of twin boundaries. 


25054 (ANL/MSD/CP-83143) Suppression of superconduc- 
tivity in orthorhombic Laj_,M,CuO, (M = Ca,Sr). Dabrowski, B. 
(Northern Illinois Univ., De Kalb, IL (United States). Dept. of 
Physics); Wang, Z.; Jorgensen, J.D.; Hitterman, R.L.; Wagner, J.L.; 
Hunter, B.A.; Radaelli, P.G.; Hinks, D.G. Argonne National Lab., IL 
(United States). May 1994. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Contract 
DMR 91-20000. (CONF-940701-9: Meeting on materials and 
mechanisms of superconductivity: high temperature superconduc- 
tors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94013963. Source: OSTI; NTIS; GPO Dep. 

We have extended the calcium solid-solubility limit in Laj_, 
Ca,CuO, to x = 0.2 using synthesis at high oxygen pressure. The 
superconducting transition temperature increases with doping to 34 
K at x = 0.15 and is suppressed for x > 0.15, similar to the 
Sr-substituted material. At a fixed doping level, the optimum super- 


conducting properties (the highest T.) are found for flat and square 
CuOzplanes. 


25055 (ANL/MSD/CP-83144) Vortex line pinning in 
BigSr2CaCu20, single crystals with columnar defects. van der 
Beek, C.J. (Argonne National Lab., IL (United States)); Vinokur, 
V.M.; Crabtree, G.W.; Schmidt, B.; Konczykowski, M. Argonne Na- 
tional Lab., IL (United States). May 1994. 3p. Sponsored by 
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USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States);Centre National de la 
Recherche Scientifique (CNRS), 75 - Paris (France);North Atlantic 
Treaty Organization, Brussels (Belgium). DOE Contract W-31109- 
ENG-38. Contract DMR91-20000. (CONF-940701-10: Meeting on 
materials and mechanisms of superconductivity: high temperature 
superconductors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94013964. Source: OSTI; NTIS; GPO Dep. 

The ac transmittivity of heavy-ion irradiated Bi,Sr2>CaCu,O, 
single crystals shows a sharp cusp as function of the dc field orien- 
tation with respect to the columnar defects. This unambiguously 
demonstrates the connected nature of vortices in these samples. In 
contrast, the irreversibility line does not reveal a cusp. 


25056 (ANUVOTMWCR-8) Tribological properties of reac- 
tively sputtered nitrides and carbides of titanium, zirconium 
and hafnium: Final report. Graham, M.E. (Northwestern Univ., 
Evanston, IL (United States). Basic industrial Research Lab.); 
Chang, P.; Sproul, W.D. Argonne National Lab., IL (United States); 
Northwestern Univ., Evanston, IL (United States). Basic Industrial 
Research Lab. Jun 1994. 42p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94014583. Source: OSTI; NTIS; GPO Dep. 

Objective was to determine the tribological properties of hard, 
wear-resistant coatings on steel substrates in order to expedite 
their use on coated roller bearings, transmission gears, cams, etc. 
Specific coatings investigated were TiN, TiC, ZrN, ZrC, HfN, and 
HfC; they were deposited by high-rate-reactive magnetron sputter- 
ing. Both nitrides and carbides improved the wear performance of 
steel, often by orders of magnitude. These coatings have proven to 
be beneficial for dry sliding, lubricated sliding, rolling, and mixed 
rolling/sliding wear. The rolling contact fatigue studies showed re- 
markable improvements of lifetime that could be achieved with very 
thin coatings (less than one micron); thicker coatings were not use- 
ful. Coating and substrate properties (hardness) should be 
matched for best performance. Properties and performance of the 
hard coatings are controlled by process parameter settings; these 
parameters can be controlled in magnetron sputtering to achieve 
excellent results. 


25057 (CONF-8710535—) Ceramic characterization. Vaudin, 
M.D.; Fuller, E.R. Jr.; Cline, J.P.; Dragoo, A.L. National Inst. of 
Standards and Technology, Gaithersburg, MD (United States). 
[1987]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-85OR21569. From Ceramic characteri- 
zation for international standards meeting; Dearborn, MI (United 
States); 26 Oct - 1 nov 1987. Order Number DE94013170. Source: 
OSTI; NTIS; GPO Dep. 

Objective of this task is to measure and characterize the ceramic 
properties (crystalline phase composition, grain boundaries, resid- 
ual stresses) of a series of standard ceramic specimens to assist 
in developing international standards for ceramic characterization. 
This report describes electron microscopy of the microstructure and 
grain boundaries of ESK silicon carbide; supporting x-ray diffraction 
data for the bulk phase composition is included. 


25058 (DOE/PC/91309-T12) High temperature alkali corro- 
sion of ceramics in coal gas: Quarterly progress report No. 
11, March 1, 1994—June 1, 1994. Pickrell, G.R.; Sun, T.; Brown, 
J.J. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Center for Advanced Ceramic Materials. 1 Jun 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91309. Order Number 
DE94014535. Source: OSTI; NTIS; GPO Dep. 

High temperature alkali corrosion has been to cause premature 
failure of ceramic components used in advanced high temperature 
coal combustion systems such as coal gasification and clean-up, 
coal fired gas turbines, and high efficiency heat engines. The ob- 
jective of this research is to systematically evaluate the alkali 
corrosion resistance of the most commonly used structural ceram- 
ics including silicon carbide, silicon nitride, cordierite, mullite, 
alumina, aluminum titanate, zirconia, and fireclay glass. The study 
consists of identification of the alkali reaction products (phase equi- 
libria) and the kinetics of the alkali reactions. 
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25059 (FHG-IWM-W-1/93) Characterization and assess- 
ment of the surface layers of surtace-finished 
high-performance ceramics by means of X-ray and fracture- 
mechanical methods. Pfeiffer, W. Fraunhofer-institut fuer 
Werkstoffmechanik, Freiburg im Breisgau (Germany); Karlsruhe 
Univ. (T.H.) (Germany). Fakultaet fuer Maschinenbau. May 1993. 
153p. (In German). Order Number DE94779161. Source: OSTI; 
NTIS (US Sales Only). 

The present report covers the influence of grinding and lapping 
as surface finishing techniques on surface layers of the aluminum 
oxide and silicon nitride high-performance ceramics, capabilities of 
characterizing these surface layers by means of non-destructive X- 
ray diffraction analyses and assessment of the characteristics so 
determined by means of fracture-mechanical methods. (orig.) 


25060 (IC-93/385) A study of ceramic composite of ferro- 
electric BaTiO, ceramic and superconductor YBa2Cu30¢, >; 
ceramic. Ang Chen (international Centre for Theoretical Physics, 
Trieste (Italy)); Yu Zhi; Yahua Bao; Xi Dai. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1993. 15p. Order Number 
DE94627563. Source: OSTI; NTIS (US Sales Only); INIS. 

A class of ceramic composite prepared with two kinds of ox- 
ide ceramics of ferroelectric BaTiO; and superconducting 
YBaoCuz0¢,5 was reported, and the phase structure and electrical 
transport properties of the samples were investigated. The results 
show that the main phases varied in different composition regions. 
For low nominal YBaoCu3zO¢,; content, the conductive characteris- 
tics of the two phase (BaTiO, and YBa3Ti2O,.5) composite follow 
the three-dimensional percolation model; while for high nominal 
YBazCu30¢,5 contents, superconductivity was observed. (author). 
8 refs, 5 figs. 


25061 (INIS-BR-3362) Obtainment of zirconium oxide and 
partially stabilized zirconium oxide with yttrium and rare earth 
oxides, from Brazilian zirconite, for ceramic aim. Ribeiro, S. 
Fundacao de Tecnologia Industrial (FTI), Lorena, SP (Brazil). May 
1991. 111p. (in Portuguese). Order Number DE94630250. Source: 
OSTI; NTIS (US Sales Only); INIS. 


This work presents experimental results for processing of brazil- 
ian zirconite in order to obtain zirconium oxide with Yttrium and 
Rare Earth oxide by mutual coprecipitation for ceramics purposes. 
Due to analysis of experimental results was possible to obtain the 
optimum conditions for each one of technological route stage, such 
as: alkaline fusion; acid leaching; sulfactation and coprecipitation. 
(author). 


25062 (INIS-mf-13878) X-ray diffraction and EMF studies 
of YBa2Cu,07_, and other oxide superconductors. Roslinda 
Ithnin (San Jose State Univ., CA (United States)). No corporate 
text available. 1990. 6p. (CONF-9010557-: 7. seminar on solid 
state physics, Bangi (Malaysia), 8-9 Oct 1990). Order Number 
DE94627564. Source: OSTI; NTIS (US Sales Only). 

X-ray diffraction (XRD) and electrochemical studies had been 
done on the superconductor YBazCu307 as well as other oxides 
with different Y, Ba and Cu compositions. We found that the ratio 
of Y to Ba has to be less than one in order for the system to 
become super conducting. The emf (electromotive force) measure- 
ments of the electrochemical cell; Cu—CuBrp (0.05 M_ in 
methanol)}—(1,2,3)}—Cu or Pt suggest that the cell reaction is 
exothermic and exoenthropic from 298 to 150 K. 


25063 (INIS-mf-13881) Correlation between the structure 
and optical transition characteristic energies of annealed tin 
oxide films. Majid, W.H.A. (Malaya Univ., Kuala Lumpur 
(Malaysia)); Muhamad, M.R. No corporate text available. 1990. 8p. 
(CONF-9010557—: 7. seminar on solid state physics, Bangi 
(Malaysia), 8-9 Oct 1990). Order Number DE94627528. Source: 
OSTI; NTIS (US Sales Only). 

Thin films of tin oxide were prepared by room temperature ther- 
mal evaporation of blue-black stannous-oxide, SnO powder 
synthesized from metal tin. X-ray diffractograms reveal that as pre- 
pared amorphous samples form polycrystal of SnO by annealing at 
300°C in air ambient for 30 minutes and they will be oxidized to 
polycrystal of SnO2 with further annealing at 500°C or above. Opti- 
cal measurements indicate that the dispersion energy Ey and the 
single oscillator strength E, are highest for SnO polycrystal with a 
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magnitude for about 14.0 eV and 4.0 eV respectively compared to 
10.4 eV and 3.4 eV for SnOz. Further, the plasma energy Ep was 
determined to be in the range of 3.4 eV to 8 eV; increases with in- 
creasing composition of SnOz. The density of valence electron 
N(E) can be estimated from the plasma energy Ep. 


25064 (INIS-mf-13887) Effect of iron doping on Y-Ba-Cu-O. 
Abd Halim Shaari (Agricultural Univ. of Malaysia, Serdang, Selan- 
gor (Malaysia)); Mansor Hashim; Sidek Hj Abd Aziz; Laily Rafiah 
Abdullah. No corporate text available. 1991. 9p. (in Malay). 
(CONF-9110531-: 8. Seminar on solid state science, Serdang 
(Malaysia), 25-26 Oct 1991). Order Number DE94627565. Source: 
OSTI; NTIS (US Sales Only). 

Study on the effect of iron doping at different values of doping 
percentage (0.00<x<0.06) and hence the influence of magnetic 
iron on Y-Ba-Cu-O superconductor has been carried out. The con- 
ventional technique of sintering is used in preparing the ceramic 
materials. The crystal structure and their lattice parameters are de- 
termined from X-ray diffraction measurements. Observation on the 
dependence of resistance on temperature is made between room 
temperature to the boiling point of liquid nitrogen, using four-probe 
techniques. Magnetisation properties namely the Meissner Effect is 
also observed by levitating a small piece of permanent magnet on 
the cooled sample. The X-ray diffraction data show that the phase 
transitions have been observed; from orthorhombic to tetragonal 
when the iron doping exceeded ~0.02. Transition temperature, Tc 
decrease from ~87.7K to ~83K. Meissner Effect is observed for 
sample doped up to 2% only. 


25065 (INIS-mf—13892) Electrical and optical properties of 
zinc oxide: thin films. Zuhairusnizam Md Darus (Malaya Univ., 
Kuala Lumpur (Malaysia)); Abdul Jalil Yeop Majlis; Anis Faridah Md 
Nor; Burhanuddin Kamaluddin. No corporate text available. 1992. 
5p. (CONF-9211307—: 9. Seminar on solid state science, Johor 
Bahru (Malaysia), 2-3 Nov 1992). Order Number DE94627610. 
Source: OSTI; NTIS (US Sales Only). 

Zinc oxide films have been prepared by high temperature oxida- 
tion of thermally evaporated zinc films on glass substrates. The 
resulting films are characterized using X-ray diffraction, optical ab- 
sorption and electrical conductivity measurements. These zinc 
oxide films are very transparent and photoconductive. 


25066 (INIS-mf—13893) Optical and structural characteris- 
tics of lead sulfides thin films. Karim Deraman (Technology 
University of Malaysia (Malaysia)); Bakar Ismail; Samsudi Sakrani; 
Gould, R.D. No corporate text available. 1992. 5p. (in Malay). 
(CONF-9211307-: 9. Seminar on solid state science, Johor Bahru 
(Malaysia), 2-3 Nov 1992). Order Number DE94627611. Source: 
OSTI; NTIS (US Sales Only). 

Tin sulfide films have been prepared by evaporation technique at 
1x10—4 torr and at substrate temperatures between 100 to 300°C. 
The films thickness were 52 to 370 nm. From the absorption 1.47 
eV and X-ray diffraction patent shows that the composition of films 
have changed from SnSz (at low temperature) to SnS (at higher 
temperature). 


25067 (INIS-mf—13949, pp. 17) Two dimensional supercon- 
ductivity and effects of magnetic field in YBa2Cu,0,. Elbert, |. 
(Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. of 
Physics); Horovitz, B.; Jung, G. Israel Physical Society, Jerusalem 
(Israel). 10 May 1994. 94p. (CONF-9405195—: 1994 annual meet- 
ing of the Israel Physical Society, Haifa (israel), 10 May 1994). In 
Israel Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/kosterlitz- 
thouless theory; CHALCOGENIDES; MAGNETIC FIELDS; 
TWO-DIMENSIONAL CALCULATIONS 


25068 (INIS-mf-13949, pp. 30) Magneto conductivity and 
staggered magnetization in oxygen doped cuprates. Korenbiit, 
1.Y. (Tel Aviv Univ. (Israel). Dept. of Physics and Astronomy); 
Aharony, A.; Shekhtman, L. Israel Physical Society, Jerusalem (Is- 
rael). 10 May 1994. 94p. (CONF-9405195-—: 1994 annual meeting 
of the Israel Physical Society, Haifa (Israel), 10 May 1994). In Is- 
rael Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetoresistance; CHALCOGENIDES; DOPED MATERIALS; 
MAGNETORESISTANCE 


25069 (INIS-mf-13949, pp. 42) Strong anisotropy of 
magneto-transport properties in composite systems with a pe- 
riodic microstructure. Streiniker, Y.M. (Tel Aviv Univ. (Israel). 
Sackler Faculty of Exact Sciences); Bergman, D.J. Israel Physical 
Society, Jerusalem (israel). 10 May 1994. 94p. (CONF-9405195—: 
1994 annual meeting of the Israel Physical Society, Haifa (israel), 
10 May 1994). In israel Physical Society 1994 annual meeting. 
Order Number DE94630140. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COMPOSITE MATERIALS/ 
magnetoresistance; ANISOTROPY; MAGNETORESISTANCE; 
HALL EFFECT; MICROSTRUCTURE; ONSAGER RELATIONS; 
VARIATIONS 


25070 (INIS-mf—14259) Preparation and characterization of 
superconducting oxide compounds, texturing of solid spec- 
imens, and growth of monocrystals. Altenburg, H. 
(Fachhochschule Muenster, Steinfurt (Germany). Fachbereich 
Chemieingenieurwesen); Hauck, J.; Plewa, J.; Ueltzen, M. 
Fachhochschule Muenster, Steinfurt (Germany). Fachbereich 
Chemieingenieurwesen. Apr 1992. 48p. (in German). Sponsored 
by Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 13N5555. Order Number 
DE94779133. Source: OSTI; NTIS (US Sales Only); INIS. 

Alkali cuprates, alkaline earth cuprates and rare earth cuprates 
were prepared, pseudobinary phase diagrams were measured, and 
the physical properties were determined as a function of the oxy- 
gen content x and the crystal structure. In addition, a number of 
superconducting and semiconductive lead cuprates were prepared 
by synthesis, paying particular attention to the lead evaporation 
process. All substances were analysed for their chemical and phys- 
ical properties, collecting in particular thermogravimetric data, as 
these are significant together with the X-ray and oxygen date for 
establishing the phase diagrams. Further, new methods were 
tested for determining the oxygen content of the YBCO material by 
way of the IR data faster than with the usual methods. The meth- 
ods tested are iodometric titration (1), redox titration with Fe?+/ 
dichromate (2), the Appleman method (3), Ho-reduction (4), and 
volumetric gas analysis (5). Method (1) showed to be the best in 
terms of accuracy, reproducibility and reliability. A new task 
commenced is aimed at growing monocrystalline substrates for su- 
perconductors applying Verneuil’s technique. Experiments so far 
made with Sr2TiO4 yielded non-monocrystalline material. It is in- 
tended to apply the same technique for texturing YBCO material as 
well. Since the normal, Verneuil-technique uses high temperatures 
which lead to unsuitably high copper evaporation, a low- 
temperature flame meiting device was developed. The processing 
of BSCCO resulted in glassy solid material, and experiments ap- 
plying the Japanese technique for texturing the material yielded 
specimens textured to a degree yet incomplete, but indicating the 
suitability of approach. (orig./MM) 


25071 (INIS-RU-376, pp. 141) Moessbauer studies of prop- 
erties in complex structure of ferrite garnet-HTSC. Uspenskij, 
N.N.; Demin, A.Yu.; Dunaevskij, S.1.; Lebed’, B.|. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159—: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetization; HIGH-TC SUPERCONDUCTORS/moessbauer ef- 
fect; MAGNETIZATION 


25072 


(INIS-RU-376, pp. 143) Temperature dependence of 
quadrupole interaction of 5’Fe in YBa2Cu,0,. Andrianov, V.A.; 
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Kozin, M.G.; Romashina, |.L. Joint inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
moessbauer effect; HIGH-TC SUPERCONDUCTORS/quadrupole 
moments 


25073 (INIS-RU-376, pp. 144) Moessbauer studies of 
phase formation if Bi, >Sn2Ca;Cu,0, HTSC ceramics out of 
amorphous state. Evstyukhina, |.A.; Rudakov, S.G.; |zmajlov, 
O.N. Joint inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
crystallization; HIGH-TC SUPERCONDUCTORS /phase studies; 
CRYSTALLIZATION 


25074 (INIS-RU-376, pp. 145) Moessbauer spectroscopy 
on impurity Fe®’ nuclei in BigSr2Ca;Cu20, HTSC in amor- 
phous and crystalline states. Evstyukhina, |.A. (and others). Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS /iron 
ions; HIGH-TC SUPERCONDUCTORS/moessbauer effect 


25075 (INIS-RU-376, pp. 146) Influence of fast elec- 
trons induced defects on magnetic properties of 
YBa2(Cu, _,Fex)307_,. Bezotosnyj, |.Yu. (and others). Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
magnetic properties; HIGH-TC SUPERCONDUCTORS /radiation ef- 
fects 


25076 (INIS-RU-376, pp. 147) Hyperfine structure of 
Moessbauer spectrum of 123 HTSC ceramics under compres- 
sion up to 9 GPa. Shabashov, V.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); AN SSSR, Moscow (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'’skij 
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Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
in Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
moessbauer effect; HIGH-TC SUPERCONDUCTORS /order- 
disorder transformations 


25077 (INIS-RU-376, pp. 152) Positronium in 
YBa zCu,0,_,. Sedov, V.L. (and others); Kuznetsov, S.N. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvenny} Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian) 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). ln Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 


positronium; HIGH-TC SUPERCONDUCTORS /radiation effects; 
POSITRONIUM 


25078 (INIS-RU-377, pp. 114) Study of iron ion implanted 
magnesium oxide layers by RBS/C method. Kryuchkov, Yu.Yu.; 
Pichugin, V.F.; Frangul’yan, T.S.; Ryabchikov, A.l.; Tishkina, 
V.A. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). in Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNESIUM OXIDES/electric conductiv- 
ity; MAGNESIUM OXIDES/ion impiantation; BACKSCATTERING; 
DIELECTRIC MATERIALS; DOSE-RESPONSE RELATIONSHIPS; 
IRON IONS; MICROSTRUCTURE; PHYSICAL RADIATION EF- 
FECTS; PULSED IRRADIATION; RADIATION DOSES; 
RUTHERFORD SCATTERING; SURFACES 


25079 (INIS-RU-377, pp. 133) Acoustic emission study of 
structural changes in ionic and ceramic microheterogeneous 
materials after hydrogenation and irradiation. Chernov, |.P.; 
Ul'yanov, V.L.; Botaki, A.A.; Chakhlov, B.V. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SODIUM CHLORIDES/physical radiation 
effects; TUNGSTEN CARBIDES/physical radiation effects; 
ACOUSTIC EMISSION TESTING; CERMETS; DIFFUSION; DIS- 
LOCATIONS; GAMMA RADIATION; GRAIN BOUNDARIES; 
HYDROGENATION; MICROSTRUCTURE; X RADIATION 


25080 


(IS-T-1663) The analysis and minimization of oxy- 
gen contamination in the powder processing of molybdenum 
disilicide. Shannon, K. Ames Lab., IA (United States). 24 Apr 


1994. 105p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94014234. Source: OSTI; NTIS; GPO Dep. 

Problems with MoSiz include low-temperature fracture toughness, 
high-temperature creep resistance, and “pest” phenomena. Oxygen 
introduced by powder processing may be the cause of some of 
these problems. This study led to the following conclusions: Sup- 
plied powders have significant oxygen present prior to processing 


276 ERA Vol. 19, No. 9 


(up to 2.5 %), in the form of silica on the surface. This oxygen con- 
tamination did not increase by exposure to air at room temperature. 
An improved powder processing method was developed that uses 
glass encapsulation. Analysis of microstructures created from pow- 
ders that contained 4900 to 24,100 ppM oxygen showed that the 
silica was transferred to the fully dense MoSiz as SiOz inclusions. 
A method of producing MoSiz with less oxygen was attempted. 


25081 (IS-T-1707) The relationship of structure to super- 
conductivity in the Pr-Ba-Cu-O system. Minseo, P. Ames Lab., 
IA (United States). 10 May 1994. 75p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE94014231. Source: OSTI; NTIS; GPO Dep. 

The relation of structure to lack of superconductivity in Pr-Ba-Cu- 
O was systematically investigated. First, the phase equilibria of this 
system was studied to find the processing parameters which maxi- 
mize the cation-site ordering between Pr and Ba ions. Second, a 
comparative study between superconducting Nd-Ba-Cu-0 and non- 
superconducting Pr-Ba-Cu-0 was performed by forming solid- 
solution Nd- Pr-Ba-Cu-0. The relation between structure and 
superconductivity in Nd;_,Pr;BapCu30O7_5 is _ investigated. 
T-decreases monotonically with increasing x and superconductiv- 
ity disappears at around x=0.3-0.4. T.is enhanced by 10K when 
the sample is processed at an oxygen partial pressure (PO2) of 
0.01 atm, followed by oxygenation at 450C. Depression of Tas a 
function of x and PO 2 is explained in terms of a charge-transfer 
model. It is suggested that destruction of superconductivity in the 
RE,_,Pr,BapCU307_,; (RE=rare-earth) system can be viewed as 
disruption of four-fold planar coordinated Cu ions in the chain-site 
due to permanent occupation of extra Pr ions on Ba sites. 


25082 (JINR-R-3-93-242) Copper transport on oxygen an- 
nealing of a superconducting film Y-Ba-Cu-O. Shirokov, D.M.; 
Kobzev, A.P.; Korneev, D.A.; Chernenko, L.P. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1993. 10p. (In Russian). Order Number DE94627566. 
Source: OSTi; NTIS (US Sales Only); INIS. 

With the help of an improved method of helium ion backscatter- 
ing it is found that the heating up of a superconducting film 
Y-Ba-Cu-O in oxygen at 400 deg C results in a strongly inhomoge- 
neous distribution of both oxygen and copper ions. It is explained 
by oxygen involving of copper ions into the process of preferred in- 
tergranular diffusion causing a change in the superconducting 
properties of the film. Strong oxygen enrichment is observed in the 
near-surface layer of superconducting, polycrystal textured film Y- 
Ba-Cu-O at normal keeping conditions. 11 refs., 3 figs. 


25083 (LA-12698-C, pp. 7, Paper 42) ‘Doping and vortex 
studies of 1/2/3 cuprates by means of SR’. Alves, S. (San Jose 
State Univ., CA (United States)); Boekema, C.; Dawson, W.K.; 
Halim, C.; Lam, J.C.; Whang, E.; Cooke, D.W.; Leon, M.; Lichti, 
R.L. Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A report on two Muon-Spin-Research (SR) studies of the 1/2/3 
cuprates is given. First, uSR results on HyYBapCu307 (HxY1237), 
R123(7-5) (R = Rare Earth) and (PrzY,_,)1237 are compared to 
other H-doping Y1237 studies. In H,Y1237 for small x, the protons 
are probably localized at the same interstitial sites as positive 
muons; the muon bonds to an oxygen located near the BaO 
planes. Phase changes from superconducting to magnetic behavior 
of HxY1237 correspond to similar transitions observed for 
PrzY;_21237 and R123(7—6). Second, the authors present results 
of a wSR-vortex data analysis of the 1/2/3 cuprates by means of 
maximum entropy (ME) analysis. The ME field-distribution esti- 
mates for the vortex states of 1/2/3 cuprates deviate significantly 
from the Abrikosov prediction. 


25084 (LA-UR-94-1965) y* SR studies of magnetic proper- 
ties of boron carbide superconductors. Le, L.P. (Los Alamos 
National Lab., NM (United States)); Heffner, R.H.; Nieuwenhuys, 
G.J.; Canfield, P.C.; Amato, A.; Feyerherm, R.; Gygax, F.N.; 
Schenck, A.; MacLaughlin, D.E. Los Alamos National Lab., NM 





(United States). 2 Jun 1994. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940863-—2: International conference on strongly correlated 
electron systems, Amsterdam (Netherlands), 15-18 Aug 1994). Or- 
der Number DE94014440. Source: OSTI; NTIS; GPO Dep. 
Positive-muon spin rotation (u*SR) has been carried out in the 
recently discovered rare-earth boron carbide superconductors 
RNizBoC, R = Ho, Er and Tm. For R = Ho and Er zero-field u*SR 
measurements showed a well-defined internal field below the Neel 
temperatures (TN =~ 5.5 K) coexisting with the superconducting 
state down to 0.1 K. The observed temperature dependence of the 
order parameter in R = Ho is consistent with a 2-dimensional Ising 
model. For R = Tm a spontaneous internal field appears above 30 
K, whose magnitude saturates below about 3 K at a value corre- 
sponding to a rare earth moment much smaller than for Ho and Er. 
Transverse-field .*SR measurements in R = Tm showed a super- 
conducting penetration depth A = 1,200 A. The temperature 
dependence of » is consistent with conventional s-wave pairing. 


25085 (LA-UR-94-2197) Complex microwave conductivity 
of YBa2Cu,30,7 in magnetic fields up to 500T. Goettee, J.D. (Los 
Alamos National Lab., NM (United States)); Zerwekh, W.D.; Ku- 
dasov, Y.B. Los Alamos National Lab., NM (United States). [1994]. 
2p. Sponsored by National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940701— 
12: Meeting on materials and mechanisms of superconductivity: 
high temperature superconductors, Grenoble (France), 4-9 Jul 
1994). Order Number DE94014422. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have measured the complex conductivity of thin films of 
YBazcu307 (YBCO) superconductor down to temperatures of 4K 
and magnetic fields up to 500T. The highly oriented films were 
probed by 94 GHz radiation, with the external magnetic field ap- 
plied perpendicular to the c-axis. These measurements allowed us 
to assign a value of 340 + 40 for the upper critical field at T=O. 
The measurements were recently carried out at the pulsed field fa- 
cility of the National High Magnetic Field Laboratory at Los Alamos 
using both Russian and American magnetic flux compression gen- 
erators. 


25086 (LBL-35339) Corrosion-resistant coatings for high- 
temperature high-sulfur-activity applications: Final report. 
Selman, J.R. Illinois Inst. of Tech., Chicago, IL (United States). 
Dept. of Chemical Engineering. Feb 1994. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO0098. Order Number DE94015155. Source: OSTI; NTIS; 
GPO Dep. 

The research described in this report is intended to assistant in 
developing the technology for the production of molybdenum and 
molybdenum carbide coatings. These coatings have the potential 
to serve as an alternative to present methods of protecting metal 
parts at positive potential, of high-temperature sulfur or sulfide bat- 
teries. Two methods have been employed. In Task 1, Study of 
Molybdenum Carbide Electrodeposition from Oxide Based Molten 
Salts, dense, well-adherent molybdenum carbide coatings have 
been deposited on mild steel substrates by electrochemical deposi- 
tion from a Na2WO,-K2WO, molten bath containing alkali 
molybdates and carbonates. Coatings with thicknesses up to 30 
pum have been prepared at cathodic current densities between 30 
and 50 mA.cm-* under air as ambient atmosphere. Addition of 
NazB,07 to the basic non-lithium bath composition causes signifi- 
cant quality and morphology improvements. It is shown that the 
initial stages of the molybdenum carbide electrodeposition can be 
described by a model involving instantaneous nucleation and 3-D 
diffusion-controlled growth. In Task 2, Preparation of Mo and Mo2C 
by Plasma-Enhanced Chemical Vapor Deposition, using factorial 
experimental design, a series of experiments has been carried out 
to investigate the PECVD process with Mo(CO). as a precursor. 
Information about the effects of the chamber pressure, saturator 
temperature, gas composition and gas flow rate was obtained by 
experiments. Elemental analysis of the thin film was carried out by 
Auger electron spectroscopy. Further investigations are being car- 
ried out on the basis of thermodynamics, heterogeneous kinetics, 
and mass transport, in conjunction with measurements of evapora- 
tion rate and analysis of the solid and gaseous phases. 
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25087 (ORNL/Sub-—92-22041/01) Low-temperature fabrica- 
tion of transparent silicon nitride. Chen, Wei (National Inst. of 
Standards and Technology (MSEL), Gaithersburg, MD (United 
States). Ceramics Div.); Malghan, S.G.; Danforth, S.C.; Pechenik, 
A. Oak Ridge National Lab., TN (United States); National inst. of 
Standards and Technology (MSEL), Gaithersburg, MD (United 
States). Ceramics Div. 31 May 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94014902. Source: OSTI; NTIS; GPO Dep. 

Feasibility of producing nano-phase SizN,4 with improved proper- 
ties, and ultrafine-grained nano-phase transparent Si3N, by 
working with amorphous nano-size powders without the use of 
sintering aids was investigated. The approach uses cryogenic com- 
paction of nano-size particles under liquid nitrogen followed by 
pressureless sintering. 


25088 (ORNL/TM-12674) Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. Oak Ridge National Lab., TN (United States). Apr 1994. 
436p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94014049. 
Source: OSTI; NTIS; GPO Dep. 

The Ceramic Technology Project was originally developed by the 
Department of Energy’s Office of Transportation Systems (OTS) in 
Conservation and Renewable Energy. This project, part of the 
OTS’s Materials Development Program, was developed to meet the 
ceramic technology requirements of the OTS'’s automotive technol- 
ogy programs. During the course of the Ceramic Technology 
Project, remarkable progress has been made in the development of 
reliable structural ceramics. However, further work is needed to re- 
duce the cost of ceramics to facilitate their commercial introduction, 
especially in the highly cost-sensitive automotive market. The work 
described in this report is organized according to the following 
WBS project elements: Project Management and Coordination; Ma- 
terials and Processing; Materials Design Methodology; Data Base 
and Life Prediction; and Technology Transfer. This report includes 
contributions from all currently active project participants. Separate 
abstracts were prepared for the 47 projects reported here. 


25089 (PNL-SA-23343) Nano-crystalline powders and sus- 
pensions generated using a flow-through hydrothermal 
process, Part 1: Characterization. Darab, J.G.; Buehler, M.F.; 
Linehan, J.C.; Matson, D.W. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. (CONF- 
940411-31-Pt.1: Spring meeting of the Materials Research 
Society, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94013339. Source: OSTI; NTIS; GPO Dep. 

A wide range of ultra-fine, nano-crystalline powders and suspen- 
sions have been produced using Rapid Thermal Decomposition of 
precursors in Solution (RTDS). These materials include single and 
multi-component iron-, 11 zirconium-, titanium-, nickel-, and 
chromium-oxide/oxyhydroxide powders. RTDS is a flow-through 
hydrothermal process capable of producing nano-crystalline partic- 
ulate material at rates of up to 100 grams of solid per hour. We 
present the results of characterization efforts on RTDS iron oxyhy- 
droxide and zirconium oxide systems. As-collected RTDS 
suspensions were characterized using optical light scattering. Sep- 
arated RTDS powders were evaluated using X-ray diffraction, 
electron microscopy, gas adsorption analysis, thermal gravimetric 
analysis, and chemical analysis. 


25090 (PNL-SA-23496) Materials for high-temperature cat- 
alytic combustion. Ramesh, K.S. (Pacific Northwest Lab., 
Richland, WA (United States)); Cox, J.L.; Parks, W.P. Jr. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9404159-1: International workshop on 
catalytic combustion, Tokyo (Japan), 17-20 Apr 1994). Order Num- 
ber DE94012505. Source: OSTI; NTIS; GPO Dep. 

Catalytic combustion systems for gas turbines must operate at 
temperatures of at least 1200°C. Support structure material must 
retain its integrity under prolonged exposure to high temperature, 
thermal cycling, and severe chemical conditions; and the material 
must be capable of being formed into thin sections. The perfor- 
mance requirements of a high-temperature stable ceramic support 
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must be balanced with reasonable costs of preparation. An 
increasing number of materials have potential for successful expo- 
sure to high-temperature conditions. Two major problems of 
high-temperature catalyst systems are loss of surface area and 
catalytic activity. Incorporation of the catalytic component into the 
host lattice can circumvent this problem. Use of supporting active 
metal oxides on carrier materials with high thermal resistance ap- 
pears to be a very promising way to make stable catalysts. The 
challenge will be to provide sufficient low-temperature activity and 
high-temperature stability; therefore, there exists a need to 
engineer catalytic materials for high-temperature combustion envi- 
ronments. Developments in catalytic materials and preparation 
procedures are reviewed. Future areas of research are discussed. 


25091 (PNL-SA-23607) The effect of irradiation on the sta- 
bility and properties of monolithic silicon carbide and SiC,/SiC 
composites up to 25 dpa. Hollenberg, G.W. (Pacific Northwest 
Lab., Richland, WA (United States)); Henager, C.H. Jr.; Young- 
blood, G.E.; Trimble, D.J.; Simonson, S.A.; Newsome, G.A.; Lewis, 
E. Pacific Northwest Lab., Richland, WA (United States). Apr 1994. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940416-19: 96. annual meet- 
ing of the American Ceramic Society, Indianapolis, IN (United 
States), 24-28 Apr 1994). Order Number DE94014568. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Stability and properties of monolithic and SiC,/SiC composites 
were measured before and after irradiation in a fast neutron spec- 
trum up to 25 dpa between 500 and 1500C. Dimensional changes 
were relatively consistent with previous investigations. Strength and 
modulus of SiC,/SiC composites decreased after irradiation as a 
result of fiber/matrix decoupling. For some composites, uniform 
elongation was not significantly degraded by irradiation. Thermal 
conductivity also decreased after irradiation at low temperatures 
because of the introduction of lattice defects as phonon scattering 
sites. Retention of properties under the severe conditions of 25 
dpa and 800C suggests that a composite tailored for neutron dam- 
age resistance can be developed. 


25092 (SAND—93-1908C) Shock phase transformation and 
release properties of aluminum nitride. Kipp, M.E.; Grady, D.E. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-94AL85000. (CONF-940956-3: EURODYMAT ‘94: 
1st international conference on mechanical and physical behavior 
of materials under dynamic loading, Oxford (United Kingdom), 26- 
30 Sep 1994). Order Number DE94006469. Source: OSTI; NTIS; 
GPO Dep. 

Aluminum nitride is characterized by a non-recoverable volume 
phase transformation from the wurtzite (hexagonal) to the rocksalt 
(cubic) structure that commences about 22 GPa, accompanied by 
a volume strain of about 20%. A study of the manifestation of this 
large volume change under shock loading was made with four uni- 
axial strain impact experiments. Particle velocity histories of the 
shock and release states were obtained corresponding to impact 
pressures of 40 GPa, including the evolution of the shock and re- 
lease waves with propagation distance. Stress-strain features 
characterizing aluminum nitride, including the phase transformation, 
were determined with numerical analysis techniques. 


25093 (SAND—93-4001C) Kinetics of TEOS surface reac- 
tions on SiO. between 765 K and 1200 K studied with FTIR. 
Bartram, M.E.; Moffat, H.K. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940529-15: 185. Electrochemical Society meeting, San 
Francisco, CA (United States), 22-27 May 1994). Order Number 
DE94013766. Source: OSTI; NTIS; GPO Dep. 

To improve process reliability and methods for deposition, it is 
important to understand the rate-limiting step in TEOS-based 
(tetraethyl orthosilicate) SiO. CVD and its dependence on process 
conditions. We have used FTIR and isotopically labeled silanols to 
measure intrinsic kinetics of TEOS reactions on SiO.. These mea- 
surements were carried out in a cold-wall research reactor under 
controlled conditions that pertain to TEOS-based CVD processes 
(10 to 100 mTorr between 765 and 1200 K). We have determined 


278 ERA Vol. 19, No. 9 


that the E. for the initial chemisorption step is only 6 kcal/mol be- 
tween 900 and 1200 K. The initial chemisorption probability is 3 x 
10-° and decreases to lower values as the reaction proceeds. In 
addition, there is a continuous build-up of ethoxy, groups on the 
surface. This shows that the rate of ethoxy decomposition to SiO, 
and silanols can not keep up with the rate of TEOS chemisorption. 
It follows that the ethoxy build-up may be responsible for the ob- 
served decrease in the TEOS chemisorption probability. If so, this 
would indicate that ethoxy decomposition is the overall rate-limiting 
step in SiOz CVD. Results also show that silanols are consumed 
by TEOS surface reactions at CVD temperatures and yet their 
concentration remains nearly constant as a result of ethoxy decom- 
position. Therefore, ethoxy decomposition is a key step in 
TEOS-based SiOz CVD since surface ethoxy groups limit the 
chemisorption probability and also yield the silanols necessary for 
further TEOS chemisorption. This suggests CVD conditions that al- 
ter the ethoxy decomposition rate or decomposition pathway win 
have an adverse effect on the deposition of conformal films. 


25094 (SAND-93-4061C) Silicon nitride and oxynitride film 
formation using electron cyclotron resonance plasmas. Bar- 
bour, J.C. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940529— 
17: 185. Electrochemical Society meeting, San Francisco, CA 
(United States), 22-27 May 1994). Order Number DE94014259. 
Source: OSTI; NTIS; GPO Dep. 

Growth of dielectrics from electron cyclotron resonance (ECR) 
plasmas can provide for low-temperature surface passivation and 
gate-quality insulation. Properties of SiN, and SiN,Oy were 
measured on three model substrates: Si, GaAs, and InSb. The hy- 
drogen incorporated into as-grown SiN, was primarily bonded to 
nitrogen and the total H content decreased with increasing deposi- 
tion temperature (100-600 C). A model for the thermal release of 
H from Si-H bonds and two types of N-H bonds described the en- 
ergetics of the H stability. A thermally-grown SiOz. layer improved 
the interlace between ECR-deposited SiN, and Si, yielding an 


interface-state density of 1.5 x 10'' cm-* eV-' (midgap). The 
thermal release of H from SiN, on GaAs passivated non-radiative 
recombination centers. The difference in adhesion of Si3N, on 
InSb and the adhesion of SigzON2 on InSb was described in terms 
of the strength of the bonding at the dielectric-InSb interface, and 


the room-temperature growth of a high-quality dielectric on InSb 
was demonstrated. 


25095 (SAND—94-0300C) Shock-wave strength properties 
of boron carbide and silicon carbide. Grady, D.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940956—-4: EURODYMAT ‘94: 
1st international conference on mechanical and physical behavior 
of materials under dynamic loading, Oxford (United Kingdom), 26- 
30 Sep 1994). Order Number DE94006581. Source: OSTI; NTIS; 
GPO Dep. 

Time-resolved velocity interferometry measurements have been 
made on boron carbide and silicon carbide ceramics to assess dy- 
namic equation-of-state and strength properties of these materials. 
Hugoniot pecursor characteristics, and post-yield shock and re- 
lease wave properties, indicated markedly different dynamic 
strength and flow behavior for the two carbides. 


25096 (SAND-94-0777C) Dynamic failure in brittle solids. 
Grady, D.E. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940984— 
1: Europe-U.S. workshop on fracture and damage in quasibrittle 
structures: experiment, modeling and computer analysis, Prague 
(Czech Republic), 21-23 Sep 1994). Order Number DE94008938. 
Source: OSTI; NTIS; GPO Dep. 

Failure of brittle solids within the extremes of the shock loading 
environment is not well understood. Recent shock-wave data on 
compression shear failure and tensile spall failure for selected 
high-strength ceramics are presented and used to examine the 
mechanisms of dynamic failure. Energy-based theories are used to 
bound the measured strength properties. A new concept of failure 
waves in brittle solids is explored in light of the kinetic processes of 





high-rate fracture. Classical failure criteria are compared with the 
present base of dynamic strength data on ceramics. 


25097 (SAND-94-8210) Environmental effects on compos- 
ite airframes: A study conducted for the ARM UAV Program 
(Atmospheric Radiation Measurement Unmanned Aerospace 
Vehicle). Noguchi, R.A. Sandia National Labs., Albuquerque, NM 
(United States). Jun 1994. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94015351. Source: OSTI; NTIS; GPO Dep. 

Composite materials are affected by environments differently 
than conventional airframe structural materials are. This study iden- 
tifies the environmental conditions which the composite-airframe 
ARM UAV may encounter, and discusses the potential degradation 
processes composite materials may undergo when subjected to 
those environments. This information is intended to be useful in a 
follow-on program to develop equipment and procedures to pre- 
vent, detect, or otherwise mitigate significant degradation with the 
ultimate goal of preventing catastrophic aircraft failure. 


25098 (UCRL-JC—116952) Computer studies of the dy- 
namic strength of ceramics. Steinberg, D.J. Lawrence Livermore 
National Lab., CA (United States). 14 Mar 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940956-9: EURODYMAT ‘94: 1st international 
conference on mechanical and physical behavior of materials un- 
der dynamic loading, Oxford (United Kingdom), 26-30 Sep 1994). 
Order Number DE94010890. Source: OSTI; NTIS; GPO Dep. 

Our previous constitutive model for fully dense ceramics has 
been extended to include Al,O, (AD999) and Si,N,; there are now 
parameters for seven materials. New experimental data, such as 
spall and double-shock wave-profiles for SiC and B,C, have been 
successfully simulated. Additional experiments are proposed which 
should help elucidate the remaining problems. 


25099 (UCRL-JC—116953) A new fracture model for ceram- 
ics. Steinberg, D.J.; Tipton, R.E. Lawrence Livermore National 
Lab., CA (United States). 14 Mar 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940984-—2: Europe-U.S. workshop on fracture and damage 
in quasibrittle structures: experiment, modeling and computer anal- 
ysis, Prague (Czech Republic), 21-23 Sep 1994). Order Number 
DE94010892. Source: OSTI; NTIS; GPO Dep. 

A new fracture model for brittle materials is proposed for simple 
implementation and rapid use in a hydrodynamics computer code. 
The model predicts final penetration by a long tungsten-alloy rod 
into TiB2 to about 10% accuracy over a range of velocity from 1.36 
to 2.65 mm/us and thickness from 8 to 40 mm. 
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Refer also to citation(s) 23368, 23565, 23567, 23568, 23571, 
23585, 23693, 23697, 23701, 23984, 23986, 23988, 23990, 24011, 
24016, 24387, 24488, 24505, 24528, 24981, 24994, 25020, 25023, 
25079, 25088, 25089, 25091, 25150, 25151, 25215, 25225, 25228, 
25280, 25284, 25415, 25437, 25446, 25557, 25677, 25687, 26703, 
26777, 26786 


25100 (ANL/CHM/CP-81247) In situ, real-time analysis of 
the growth of ferroelectric and conductive oxide heterostruc- 
tures by a new time-of-flight pulsed ion beam surface analysis 
technique. Auciello, O. (MCNC, Research Triangle Park, NC 
(United States). Electronics Technology Div.); Krauss, A.R.; Gruen, 
D.M.; Lin, Y.; Chang, R.P.H. Argonne National Lab., IL (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Grant N00014-93-1-0591. 
(CONF-940411-27: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94013298. Source: OSTI; NTIS; GPO Dep. 

A new time-of-flight ion scattering and recoil spectroscopy |S- 
ARS) technique has been developed and is now used to perform 
in situ, real-time analysis of ferroelectric and conductive oxide lay- 
ers during growth. Initial results presented here show various major 
effects, namely: (a) RuO2 films on MgO substrates appear to be 
terminated in O atoms on the top layer located in between Ru 
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atoms lying in the layer underneath (This effect may have major 
implications for the explanation of the elimination of polarization 
fatigue demonstrated for RuO2/PZT/RuO, heterostructure capaci- 
tors); (b) deposition of a Ru monolayer (?n top of a Pb monolayer 
results in surface segregation of Pb until a complete Pb layer de- 
velops over the Ru monolayer, and (c) a Pb/Zr/Ti layered structure 
yields a top Pb layer with first evidence of the existence of Pb va- 
cancies, which also may have major implications in relation to the 
electrical characteristics of PZT-based capacitors. 


25101 (ANL/CMT/PP-75148) The effect of glass composi- 
tion on the experimental hydration of obsidian between 110 
and 230°C. Mazer, J.J. (Argonne National Lab., IL (United States)); 
Bates, J.K.; Stevenson, C.M.; Bradley, J.P. Argonne National Lab., 
IL (United States). Dec 1991. 48p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94010466. Source: OSTI; NTIS; GPO Dep. 

Chemically characterized high-silica natural glasses were reacted 
in water vapor atmospheres at 100% relative humidity at tempera- 
tures between 110 and 230°C for up to 400 days. Birefringent 
hydration layers formed on the glass surfaces and increased in 
thickness as a function of the square root of time for all glasses, 
under all experimental conditions, a dependence consistent with a 
molecular water diffusion reaction mechanism. AEM, SIMS, FTIR 
and optical microscopy analyses of the birefringent hydration layers 
further support a molecular water diffusion reaction mechanism. 
The rate of hydration and its temperature dependence can be 
quantitatively related to the logarithm of the intrinsic water content 
of the unreacted glass. This quantification of the process permits 
estimates of water diffusion coefficients in rhyolitic glasses as a 
function of temperature and is statistically more precise than previ- 
ously proposed indices for predicting water diffusion in obsidian. 
These results may allow obsidian hydration dating to gain more 
widespread acceptance as an absolute dating technique. 


25102 (ANL/ET/CP-82351) Nondestructive characterization 
of structural ceramic components. Ellingson, W.A. (Argonne Na- 
tional Lab., IL (United States)); Steckenrider, J.S.; Sivers, E.A.; 
Ling, J.R. Argonne National Lab., IL (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405187-1: 5. international 
symposium n ceramic materials and components for engines, 
Shanghai (China), 29 May - 1 jun 1994). Order Number 
DE94013961. Source: OSTI; NTIS; GPO Dep. 

Advanced structural ceramic components under development for 
heat-engine applications include both monolithic and continuous 
fiber composites (CFC). Nondestructive characterization (NDC) 
methods being developed differ for each material system. For 
monolithic materials, characterization during processing steps is 
important. For many CFC, only post process characterization is 
possible. Many different NDC systems have been designed and 
built A 3D x-ray micro computed tomographic (8DXCT) imaging 
system has been shown to be able to map density variations to 
better than 3% in pressure slip cast Sig3N4 monolithic materials. In 
addition, 3DXCT coupled to image processing has been shown to 
be able to map through-thickness fiber orientations in 2D lay-ups of 
0°/45°, 0°/75°, 0°/90°, in SiC/SiC CVI CFC. Fourier optics based 
laser scatter systems have been shown to be able to detect sur- 
face and subsurface defects (as well as microstructural variations) 
in monolithic SigN, bearing balls. Infrared methods using pho- 
tothermal excitation have been shown to be able to detect and 
measure thermal diffusivity differences on SiC/SiC 2D laminated 
CFC which have been subjected to different thermal treatments in- 
cluding thermal shock and oxidizing environments. These NDC 
methods and their applications help provide information to allow re- 
liable usage of ceramics in advanced heat engine applications. 


25103 (ANL/MSD/CP-83101) A study on the temperature 
dependence of the isotropic Debye-Waller factor and the ab- 
sorption potential of silicon using energy-filtered CBED 
technique. Zaluzec, N.J. (Argonne National Lab., IL (United 
States)); Swaminathan, S.; Altynov, S.; Fraser, H.L.; Jones, I.P.; 
Maher, D.M. Argonne National Lab., IL (United States). May 
1994. 3p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940766-7: 13. 
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international congress on electron microscopy, Paris (France). 17- 
22 Jul 1994). Order Number DE94013866. Source: OSTI; NTIS; 
GPO Dep. 

Debye-Waller (D-W) factors are conventional determined by neu- 
tron or X-ray diffraction methods. Because of the difficulties in 
conducting high temperature X-ray and neutron diffraction experi- 
ments, D-W factors are rarely measured at temperatures above 
room temperature. Electron diffraction experiments in Transmission 
Electron Microscope (TEM) with hot stage attachment offers the po- 
tential for determination of D-W factors at high temperatures. This 
reports our attempts to determine the temperature dependence of 
the isotropic D-W factor and absorption potential, V’o00, of silicon 
using CBED experiments and dynamical theory calculations. 


25104 (ANL/MSD/CP-83110) AC susceptibility and critical 
current in the organic superconductor «-(ET)2Cu(NCS)>. Gon- 
zalez, M.A. (Universidad Complutense de Madrid (Spain). Dept. de 
Fisica Materiales); Velez, M.; Vicent, J.L.; Schleuter, J.; Williams, 
J.M.; Crabtree, G.W. Argonne National Lab., IL (United States). 
May 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States);Comision Interministerial de Ciencia y Tecnologia 
(Spain). DOE Contract W-31109-ENG-38. Grant MAT92-0388. 
(CONF-940701-6: Meeting on materials and mechanisms of su- 
perconductivity: high temperature superconductors, Grenoble 
(France), 4-9 Jul 1994). Order Number DE94013997. Source: 
OSTI; NTIS; GPO Dep. 

The AC susceptibility (X’, X’’) has bee measured in a single 
crystal of the organic superconductor K-(ET)2Cu(NCS)o (Te= 9.5 K) 
as a function of the DC magnetic field, for several frequencies (10 
2 Hz <f <10* Hz) and different AC fields (IuT <hg, <300yT) at 
fixed temperatures. 


25105 (ANL/MSD/PP-78775) Jet thinning of germanium for 
TEM using automatic termination of polishing. Kestel, B.J. Ar- 
gonne National Lab., IL (United States). Jan 1993. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94015072. Source: OSTI; NTIS; 
GPO Dep. 


This report describes an automated jet electropolishing tech- 
nique, using modified commercial equipment, for the production of 
germanium TEM specimens. This technique allows rapid and reli- 
able thinning of large areas and results in clean surfaces. 


25106 (BNL-49805) Positron annihilation studies of va- 
cancy related defects in ceramic and thin film Pb(Zr,Ti)O, 
materials. Keeble, D.J. (Michigan Technological Univ., Houghton, 
MI (United States). Dept. of Physics); Krishnan, A.; Umlor, M.T.; 
Lynn, K.G.; Warren, W.L.; Dimos, D.; Tuttle, B.A.; Ramesh, R.; 
Poindexter, E.H. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 ; AC04-94AL85000. 
(CONF-9403120—4: 6. international symposium on integrated ferro- 
electrics, Monterey, CA (United States), 14-16 Mar 1994). Order 
Number DE94014091. Source: OSTI; NTIS; GPO Dep. 

Preliminary positron annihilation studies of ceramic and thin film 
Pb(Zr,Ti)Oz (PZT) materials have been completed. This paper 
examines effects of processing conditions on vacancy related de- 
fects. Positron lifetime measurements on bulk PLZT plates showed 
an increase in positron trapping to a defect state with increasing 
grain size consistent with trapping to lead vacancy related defects 
formed through lead oxide loss during processing. Variable energy 
positron beam measurements were completed on bulk PLZT 
plates, sol-gel PZT thin films and laser ablated PLZT thin films. 
Films processed in a reduced oxygen atmosphere were found to 
give a higher S-parameter, due to an increase in concentration of 


neutral or negatively charged vacancy type defects, compared with 
material processed in an oxidizing ambient. 


25107 (BNL-60467) Atomic structure modifications of 
diamond-like nanocomposite films: Observation by Raman 
spectroscopy, FTIR and STM. Dorfman, B. (Polytechnic Univ., 
Farmingdale, NY (United States). International Institute of Materials 
and Technology); Abraizov, M.; Pollak, F.H.; Yan, D.; Strongin, M.; 
Yang, X.Q.; Rong, Z.Y. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940411-34: Spring meeting of the Materials Research Society, 
San Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94013732. Source: OSTI; NTIS; INIS; GPO Dep. 

Raman spectroscopy, FTIR and scanning tunneling microscopy 
(STM) were used to study diamond-like nanocomposite (DLN) and 
metal containing DLN (Me-DLN) films. The FTIR spectra showed 
no appreciable absorption from the C-H stretch vibration band in 
DLN when 1 kV ff bias voltage was applied. Thermal annealing 
(450°C for 2 hrs) of (a) DLN and Cr-DLN films caused no change 
in the Raman spectra while (b) for Pt-DLN films there was a blue 
shift of both the crystalline (G) and microcrystalline (D) graphite-like 
features, an increase in the Ip/Ig intensity ratio and a decrease in 
the linewidths. The changes observed were more pronounced in 
the film with the highest Pt concentration. The STM image of this 
Pt-DLN film revealed a structure of aromatic graphite rings. 


25108 (CEA-CONF—-11623) Effects of MgO on short and 
long term stabilities in water of R7T7 and M7 nuclear waste 
glasses. Advocat, T. (CEA Centre d’Etudes de la Vallee du Rhone, 
30 - Marcoule (France). Dept. des Procedes de Retraitement); Ver- 
naz, E.; Dussossoy, J.; Crovisier, J.L. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1992. 8p. (CONF-9211311-: 16. Symposium on Sci- 
entific basis for Nuclear Waste Management, Boston, MA (United 
States), 30 Nov - 4 dec 1992). Order Number DE94629243. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Magnesium oxide was added to the standard R7T7 and M7 
glass compositions developed for containment of fission product 
solutions. M7 differs from the R7T7 reference glass mainly by a 
larger proportion of network modifier elements and a correspond- 
ingly lower proportion of glass network forming elements. The 
percentage of fission products, simulated in this study by inactive 
elements, was the same in both cases. Increasing the MgO con- 
tent of the glass compositions by 2 to 5 wt% resulted in significant 
variations in the aqueous leaching resistance at 90 and 100 deg C. 
Experimental findings demonstrated that the initial dissolution rate 
measured at 100 deg C in a Soxhlet apparatus was proportional to 
the MgO content and inversely proportional to the network former 
content (mainly SiO2). This was confirmed by a glass hydration 
model based on the thermodynamic stability of the glass matrix 
components. Aqueous corrosion tests were also conducted at 90 
deg C under static conditions at various SA/V ratios to simulate the 
progress of the reaction. Under these conditions, the glass dissolu- 
tion rate diminished more slowly in time when the _ initial 
magnesium content was high and the network former content was 
low. This may be due primarily to a variation in the glass silica sol- 
ubility limit related to the glass composition; it may also be related 
to the formation of secondary silica and magnesia alteration prod- 
ucts controlling the glass dissolution reaction affinity. 


25109 (CEA-CONF-11624) Dissolution of R7T7 glass in 
static and flowing conditions: influence of Si diffusion mecha- 
nism in the leached layer. Delage, F. (CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement); Vernaz, E.; Larche, F. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1992. 7p. (CONF-9211311-—: 16. Symposium on Sci- 
entific basis for Nuclear Waste Management, Boston, MA (United 
States), 30 Nov - 4 dec 1992). Order Number DE94629244. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Leach tests with R717 nuclear waste glass in distilled water 
were conducted at 50 and 90 deg C under static and slow flowing 
conditions, with an SA/V ratio of 50 m—'. A computer model for 
glass dissolution (LIXIVER) was used to interpret the experimental 
data. This mechanistic model is based on a combination of the 
first-order law governing surface reactions, the silicon mass trans- 
port equation for the interstitial solution in the alteration film, and 
an empirical law for partial silicon retention in the alteration layer. 
The LIXIVER model satisfactorily accounts for most of the experi- 
mental results. The importance of the silicon diffusion mechanism 
in the diffusion layer is stressed. Values are indicated for the ap- 
parent silicon diffusion coefficient, Dg;, which ranged from 10-1 to 
10-14 m?.s—' at 50 deg C, and from 10-5 to 10-"5 m?.s—' at 90 
deg C. (author). 6 figs. 





25110 (CEA-CONF-11625) Enhancement of the glass 
corrosion in the presence of clay minerals: testing experimen- 
tal results with an integrated glass dissolution model. Godon, 
N. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement); Vernaz, E.Y.; 
Curti, E. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. 1992. 7p. 
(CONF-9211311-: 16. Symposium on Scientific basis for Nuclear 
Waste Management, Boston, MA (United States), 30 Nov - 4 dec 
1992). Order Number DE94629245. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Recent glass dissolution experiments, conducted at 90 deg C in 
the presence of potential backfill materials, indicate remarkably 
faster glass corrosion in the presence of clay, compared to tests 
where the glass is leached either alone or with alternative backfill 
materials. This effect correlates with the clay content in the backfill, 
and may be attributed to the removal of silica from solution. Scor- 
picn, or dissolution with reprecipitation of a silica-rich clay, have 
been proposed as possible mechanisms for the silica consumption. 
The results of some experiments have been tested against a glass 
dissolution model, in which a widely used kinetic equation for glass 
corrosion is coupled with diffusive silica transport through a single 
porosity, linearly sorbing medium, which represents the backfilling. 
Because the glass corrosion rates imposed by the kinetic equation 
are inversely proportional to the silicic acid concentration of the 
leachant contacting the glass, the model predicts enhanced glass 
dissolution if silica is sorbed by the porous medium. The 
experimental data proved to be consistent with the predicted en- 
hancement of the glass dissolution. Moreover, the model-estimated 
distribution coefficients for silica sorption (Ky) fall within the range 
of values extracted from available literature data, thus supporting 
the hypothesis that the observed high corrosion rates are due to 
sorption of silica on the clay mineral surfaces. (author). 


25111 (CONF-920909-2) Radiation induced degradation of 
EPR by IR oxidation profiling. Baccaro, S. (ENEA, Casaccia 
(Italy). Area Energia e Innovazione); D’Atanasio, P.; Buontempo, 
U. ENEA, Casaccia (italy). Area Energia e Innovazione. 1993. 4p. 
From 8. international meeting on radiation processing; Beijing 
(China); 14-19 Sep 1992. Order Number DE94775339. Source: 
OSTI; NTIS (US Sales Only). 

Infrared absorption spectroscopy was used to investigate the ef- 
fect of gamma-radiation on an ethylene-propylene copolymer 
loaded with different amounts of antioxidant. The oxidation profiles 
were obtained by analyzing slices of the samples with an IR micro- 
scope. The IR spectra showed that the antioxidant content does 
not affect the shape of the oxidation profiles; their dependance on 
thickness and dose rate is in good agreement with the Clough and 
Gillen model. The results indicate that the antioxidant does not af- 
fect the reactions involved in the oxidation process and the oxygen 
distribution on the sample. 


25112 (CONF-920903-3) Post-irradiation evolution of 
gamma produced radicals in ethylene-propylene rubber. Bac- 
caro, S. (ENEA, Casaccia (Italy). Area Energia e Innovazione); 
Buontempo, U.; Caccia, B.; Onori, S.; Pantaloni, M. ENEA, 
Casaccia (Italy). Area Energia e Innovazione. 1992. 4p. From 8. in- 
ternational meeting on radiation processing; Beijing (China); 14-19 
Sep 1992. Order Number DE94775338. Source: OSTI; NTIS (US 
Sales Only). 

The ESR technique was used to investigate the time evolution of 
a gamma-irradiated model rubber (ethylene-propylene copolymer 
loaded with antioxidant containing NH functional group). Measure- 
ments were performed at different temperatures in the (77-333) K 
range. Two different kinds of radicals (polymer and NO,) were 
identified and their activation energy, related to the post-irradiation 
behaviour, evaluated. The results suggested the formation of NO, 
through a bi-molecular process. 


25113 (CONF-9303277—-1) ESR Study of gamma-ray pro- 
duced radicals in ethilene-propylene rubber. Baccaro, S. 
(ENEA, Casaccia (Italy). Area Energia e Innovazione); Caccia, B.; 
Onori, S.; Pantaloni, M. ENEA, Casaccia (Italy). Area Energia e In- 
novazione. 1993. 13p. From Electron spin resonance group silver 
jubilee meeting; Sheffield (United Kingdom); 29 Mar - 2 apr 1993. 
Order Number DE94775321. Source: OSTI; NTIS (US Sales Only). 
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The behaviour of an ethylene-propylene based material loaded 
with varying antioxidant content irradiated with a ©°Co source in 
the range (100-600) kGy was studied using electron spin reso- 
nance spectroscopy. The observed electron spin resonance 
spectrum is made up of the superposition of two different compo- 
nents: the first one is due to free radicals of the polymer and the 
second one to the NO group of the antioxidant present in the 
tested material. The dose dependence and time evolution of the 
different radicals were studied. To describe the behaviour of the 
material a semiquantitative model was proposed. 


25114 (CONF-930405-—54) Study on structural, electrical 
and optical properties of microcristalline Si:H and SIC:H fiims. 
Demichelis, F. (Politecnico di Torino, Turin (Italy). Ist. di Fisica 
Sperimentale); Crovini, C.F.; Pirri, C.F.; Tresso, E.; Rubino, A.; No- 
bile, G.; Terzini, E.; Conte, G. ENEA, Portici (Italy). Centro 
Ricerche Fotovoltaiche - Area Energetica. 1993. 6p. From Spring 
meeting of the Materials Research Society; San Francisco, CA 
(United States); 12-16 Apr 1993. Order Number DE94775343. 
Source: OSTI; NTIS (US Sales Only). 

This paper reports results on a study on micro c-Si:H and micro 
c-SiC:H films deposited by PECVD. The crystallinity fraction and 
the crystal sizes were evaluated by X-ray diffractometry, Raman 
spectroscopy and Transmission Electron Microscopy (TEM). In- 
frared vibrational spectra of both micro c-Si:H and micro c-SiC:H 
samples were studied to obtain information on their structure. A 
comparison between the structure of the amorphous and diphasic 
amorphous-microcrystalline samples was performed. Optical prop- 
erties were obtained by transmission-reflectance and PDS 
measurements. Electronic transport mechanisms through the con- 
ductivity measurements in a wide range of temperatures (50-500 
K) were defined. Structural and electron density models were dis- 
cussed and used to interpret the experimental results. 


25115 (CONF-930405-55) On role of Staebler-Wronski sus- 
ceptibility in hydrogenated amorphous silicon. Caputo, D. 
(Rome Univ. (Italy)); De Cesare, G.; Irrera, F.; Palma, F.; Masini, 
G.; Rossi, M.C.; Conte, G.; Nobile, G.; Terzini, E. ENEA, Portici 
(Italy). Centro Ricerche Fotovoltaiche - Area Energetica. 1993. 6p. 
From Spring meeting of the Materials Research Society; San Fran- 
cisco, CA (United States); 12-16 Apr 1993. Order Number 
DE94775342. Source: OSTI; NTIS (US Sales Only). 

Photoconductivity decay during monochromatic illumination was 
measured on an ensemble of a-Si: H films deposited at different 
substrate temperatures. Degradation behaviour was modelled 
within the framework of the bond-breaking model (dN/dt = C.w np). 
Simmons and Taylor recombination kinetics was assumed, taking 
into account the divalent nature of dangling bonds and their three 
possible conditions of occupancy. The Staebler-Wronski suscepti- 
bility (C.w) was extracted through a fitting procedure. As a result, a 
correlation between the obtained C.w and the measured electronic, 
optical and structural properties of such a-Si: H films can be in- 
ferred. 


25116 (DOE/CE/15974-T8) Progress report on conductive 
paints, February 28, 1994—June 13, 1994. Soukup, R.J. (Univ. of 
Nebraska, Lincoln, NE (United States). Dept. of Electrical Engi- 
neering); lanno, N.J. Sayles Enterprises, Inc., Omaha, NE (United 
States). [1994]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-92CE15974. Order Number 
DE94014069. Source: OSTI; NTIS; GPO Dep. 

This report covers the work performed from February 28, 1994 
through June 13, 1994 under a subcontract from Sayles Enteprises 
entitled A study of “Conductive Paints”. 


25117 (IC-93/386) A special percolation problem in ce- 
ramic composites. Ang Chen (International Centre for Theoretical 
Physics, Trieste (Italy)); Xi Dai; Yu Zhi; Yahua Bao. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 11p. Order 
Number DE94627641. Source: OSTI; NTIS (US Sales Only); INIS. 

The interface effect is taken into consideration, and a special 
percolation model is proposed for a two-phases metal/ceramic 
composite in the present paper. The computer simulation shows 
that the percolation threshold of this interface-controlled percolation 
behaviour is 4.5% in the three dimensional f.c.c. lattices, which is in 
good agreement with the experimental data. (author). 9 refs, 3 figs. 
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25118 (INIS-BR-3348) High content silicate porous glasses 
used for radioactive wastes storage: preparation and charac 
terization of the spinodal decomposition. Ventura, P.C.S. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 
1983. 99p. (In Portuguese). Order Number DE94627627. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The phase separation behavior via spinodal decomposition of two 
sodium borosilicate glasses has been studied having the following 
compositions in weight %: Glass A: 8% Naz O - 32% Boog - 60% 
Si O. Glass 8% B: Nap O -27% Bo Oz - 65% Si Oo. The growth of 
the mean size r of the minor phase microstructure has been deter- 
mined as a function of both the time length (0-100 hours) and the 
heat treatment by analyzing temperature 580, 600° C of the glass 
sample images obtained with a Scanning Electron Microscope. The 
results are in good agreement with the theory of Lifshitz-Slyozov 
which predict a growth of the minor phase microstructure via a dif- 
fusion controlled process through the insoluble phase such that 
r-bar = Ap te ~ AE/R T. The activation energy AE and the pre- 
exponential factor A, of the diffusion process were found AE = 
58,8 kCal/mol; A, = 8,42 x 10°’ Angstrom®/h for the glass A and 
AE = 92,6 kCal/mol; A, = 4,84 x 10®° Angstrom*/h for the glass B. 
The distribution curves of the microstructure size allowed to 
suggest for the glasses under study the most adequate heat treat- 
ments to absorbs after the leaching of the soluble phase. (author). 


25119 (INIS-mf-13882) Hall effect studies on semiconduct- 
ing cobalt-phosphate glass. Abu Bakar Rejab (Science Univ. of 
Malaysia, Minden, Pulau Pinang (Malaysia)); Mohamad Jamal 
Basha Hj Adlan; Mat Lazim Mohamad; Hassan Ali. No corporate 
text available. 1990. 4p. (CONF-9010557-: 7. seminar on solid 
state physics, Bangi (Malaysia), 8-9 Oct 1990). Order Number 
DE94627642. Source: OSTI; NTIS (US Sales Only). 

In this paper we will present preliminary results of conductivity 
and Hall effect measurements on semiconducting CoO-P2Os glass 
containing 45 mol % CoO and 55 mol % P2Os. Due to experimen- 
tal difficulties inherent with high resistivity and low carrier mobility 
materials the Hall effect measurements were made at room tem- 
perature only. Measurements were performed with a DC apparatus 
only. The mobility obtained gives a value of p=1.7x10—2 
cm*V~-'s~—' with negative Hall coefficient. 


25120 (INIS-mf-13885) Neutron transmutation doping - the 
effect of thermal and fast neutron on silicon resistivity. Abdul 
Fatah Awang Mat (Unit Tenaga Nuklear, Bangi, Selangor 
(Malaysia)); Mohd Jamal Isa. No corporate text available. 1990. 9p. 
(In Malay). (CONF-9010557-: 7. seminar on solid state physics, 
Bangi (Malaysia), 8-9 Oct 1990). Order Number DE94627653. 
Source: OSTI; NTIS (US Sales Only). 

The n-type silicon wafers, 15-30 Qm resistivity have been ex- 
posed to neutron in the rotary rack irradiation facilities of UTN’s 
TRIGA mark Il reactor. This neutron transmutation charging pro- 
cess however, has a serious drawback i.e. structural damage due 
to fast neutron bombardment. The study of X-ray diffraction tech- 
nique and resistivity measurement revealed that the damages 
decreased when the irradiated samples were heat treated at 800°C 
for 2 hours. 


25121 (INIS-mf-13889) Urbach tails in the absorption spec- 
tra of semiconducting molybdenum-borate glasses. Jame! 
Basha Adian, M. (Science Univ. of Malaysia, Minden, Pulau Pinang 
(Malaysia)); Wan Yusri Wan Yusuff; Tan, C.W.; Yam, F.K. No cor- 
porate text available. 1991. 4p. (CONF-9110531-: 8. Seminar on 
solid state science, Serdang (Malaysia), 25-26 Oct 1991). Order 
Number DE94627643. Source: OSTI; NTIS (US Sales Only). 

The absorption curve of many amorphous compound 
semiconductors may be divided into three regions: (1) the high ab- 
sorption region (a(w)>10%em=*), (2) an exponential region 
(1em—'<(w)<10*cm—") which obeys Urbach's rule and (3) a weak 
absorption tail (a(w)<icm—"). In this paper we will present the 
absorption edge of binary Molybdenum-Borate glasses at the expo- 
nential region of the spectra. 


25122 


(INIS-mf-13894) Structural studies on Langmuir- 
Blodgett ultra-thin films on tin (IV) stearate using X-ray 
diffraction technique. Mohamad Deraman (National Univ. of 
Malaysia, Bangi, Selangor (Malaysia)); Muhamad Mat Salleh; 
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Mohd Ali Sulaiman; Mohd Ali Sufi. No corporate text available. 
1991. 7p. (In Malay). (CONF-9110531-: 8. Seminar on solid state 
science, Serdang (Malaysia), 25-26 Oct 1991). Order Number 
DE94627632. Source: OSTI; NTIS (US Sales Only). 

X-ray diffraction measurements were carried out on Langmuir- 
Blodgett (LB) ultra-thin films of tin (IV) stearate for different numbers 
of layers. The structural information such as interplanar spacing, 
unit cells spacing, molecular length and orientation of molecular 
chains were obtained from the diffraction data. This information is 
discussed and compared with that previously published for LB 
ultra-thin films of manganese stearate and cadmium stearate. 


25123 (INIS-mf—13924) Determinations of phase transitions 
in nylon 6-12, nylon-6, polyvinyl chioride and polyethylene 
terephthalate by positron annihilation spectroscopy. Camacho 
Reyes, M.J. Universidad Autonoma del Estado de Mexico, Toluca 
(Mexico). Facultad de Quimica. 1993. 90p. (In Spanish). Order 
Number DE94629992. Source: OSTI; NTIS (US Sales Only); INIS. 

Positron annihilation lifetime spectroscopy (PALS) was used to 
investigate the phase transitions, mainly the glass transition, of 
poly(vinyl chloride) (PVC), Nylon-6,12, Nylon-6, poly(ethylene 
terephthalate) during the thermal treatment of these polymers. The 
longest lived component lifetime and intensity, indicative of ortho- 
Positronium pick-off exhibit thermal dependencies that can be 
attributed to the anticipated free volume changes associated with 
structural transitions. Positron lifetime measurements were per- 
formed using an E G and G Ortec standard fast-fast coincidence 
system. Three spectra were collected at each temperature, each 
consisting of a peak height of approximately 25000 counts. The re- 
sulting spectra were consistently modeled with a three component 
fit using the computer program PATFIT. For nylon-6,12, nylon-6, 
PVC systems three transitions were obtained in both tau-3 and |-3 
as a function of temperature. Changes in the slope of the curves 
appear for both parameters, these could be attributed to Tg;, Tg2 
and T., respectively. In the case of PET analysis two transitions 
were obtained as is shown by the variations of tau-3 as a function 
of the heating temperature. These transitions can be attributed to 
Tg; and Tyo. Similar changes can be observed for I-3 in relation 
with temperature. Glass transition behavior was evident in the life- 
time behavior of polymers. Increases in slope of the lifetime 
temperature plots were interpreted free-volume cavity expansion as 
temperature is increased. The intensity responses in the vicinity of 
the upper glass transition were consistent with the association of 
this transition with the reduction of crystalline constraint of segmen- 
tal mobility in the amorphous phase. (Author). 


25124 (INIS-RU-377, pp. 130) Study of implanted hydrogen 
behaviour in carbon-graphite materials RGT, USB-15 and 5-d 
C-C composite. Chernov, |.P.; Cherdantsev, Yu.P.; Belyanin, O.P.; 
Mironchik, V.G.; Guseva, M.I.; Stolyarova, V.G. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—-: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBONACEOUS MATERIALS/ion im- 
plantation; HYDROGEN/diffusion; COMPOSITE MATERIALS; 
DEFECTS; HYDROGEN; DIFFUSION; HYDROGEN IONS; KEV 
RANGE 01-10; RADIATION DOSES; TEMPERATURE RANGE 
0273-0400 K 


25125 (INIS-RU-377, pp. 131) Modification of phase transi- 
tion in cesium nitrate by +-irradiation. Belomestnykh, V.N.; 
Mamontov, A.P.; Chernov, I.P. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. 2 refs. CESIUM NITRATES/phase transfor- 
mations; CESIUM NITRATES/radiation effects; COBALT 60; DOSE 
RATES; GAMMA RADIATION; INTERNAL FRICTION; PHASE 
STUDIES; TEMPERATURE DEPENDENCE; TEMPERATURE 
RANGE 0273-0400 K; TEMPERATURE RANGE 0400-1000 K 


25126 (INIS-RU-377, pp. 132) Initial stage of X radiation 
influence on acoustic resonance in potassium nitrate. Be- 
lomestnykh, V.N.; Botaki, A.A.; Ul'yanov, V.L. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POTASSIUM NITRATES/physical radiation 
effects; ATTENUATION; CRYSTAL DEFECTS; RESONANCE; 
SOUND WAVES; X RADIATION; YOUNG MODULUS 


25127 (INIS-RU-377, pp. 134) Study of metallized mutually 
stirred subsurface layers of glass modified by ion beam treat- 
ment. Duvanov, S.M.; Kobzev, A.P.; Tolopa, A.M.; Shirokov, 
D.M. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—-: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 ref. GLASS/mixing; TITANIUM/mixing; 
COATINGS; DIFFUSION; GLASS; MIXING; ION BEAMS; LAYERS; 
PLASMA ARC SPRAYING; SURFACES; THICKNESS; TITANIUM 


25128 (INIS-RU-377, pp. 144) The use of medium energy 
ion beams for study of crystal scintillation. Egorov, V.K.; Zuev, 
A.P. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 ref. LEAD FLUORIDES/physical radia- 
tion effects; LEAD FLUORIDES/scintillations; FLUX DENSITY; ION 
BEAMS; SCINTILLATIONS; MONOCRYSTALS; RADIATION FLUX; 
RADIOLUMINESCENCE 


25129 (KAPL-4767) Evaluation of the improvement in the 
figure of merit of Bi2Te; - based alloys with addition of ultra- 
fine scattering centers. Fieurial, J.P. (California Institute of 
Technology, Pasadena, CA (United States). Jet Propulsion Lab.). 
Knolls Atomic Power Lab., Schenectady, NY (United States). Sep 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC12-76SN00052. Order Number 
DE94015363. Source: OSTI; NTIS; GPO Dep. 

The addition of ultrafine scattering centers into BigTe3-based ma- 
terials and their impact on the thermal and electrical transport 
properties in a 200-500 K temperature range are discussed. Based 
on previous theoretical efforts, the resulting improvements in the fig- 
ure of merit of these heavily doped thermoelectric semiconductors 
were calculated as a function of composition, temperature, doping 
level, particulate size and concentration. Determination of the lat- 
tice thermal conductivity of the various alloys was conducted by 
considering phonon-phonon, carrier-phonon, point defect and inert 
scattering center scattering mechanisms. Degradation of the elec- 
trical properties due to the increase scattering rate was also taken 
into account. Practica! application of these results is considered. 


25130 (LA-UR-94-225) Impact loading of an aluminum/ 
alumina composite. Johnson, J.N.; Hixson, R.S.; Gray, G.T. Ill. 
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Los Alamos National Lab., NM (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940956-1: EURODYMAT ‘94: 1st inter- 
national conference on mechanical and physical behavior of 
materials under dynamic loading, Oxford (United Kingdom), 26-30 
Sep 1994). Order Number DE94006251. Source: OSTI; NTIS; 
GPO Dep. 

The combined demands of increased strength and reduced 
weight in modern dynamic structural applications require improved 
understanding of composite materials subject to impact conditions. 
In order to isolate and identify individual contributions to composite 
material behavior under these conditions, an experimental and the- 
oretical program was undertaken to examine dynamic behavior of 
an aluminun/alumina composite consisting of a 6061-T6 aluminum 
matrix containing elastic, spherical AlpO3 inclusions (10 percent by 
volume, average diameter ~25 microns). Parallel impact experi- 
ments are conducted on these composites and on pure 6061-T6 
aluminum samples. This combination provides a direct and immedi- 
ate qualitative picture of the effect of AloO3 inclusions the dynamic 
response of the composite in compression, release, and spallation. 
Additional experimental information is provided by post-shock 
reload tests of shock-recovered samples at quasi-static and inter- 
mediate strain rates. 


25131 (LA-UR-94-1891) Analysis of neutron diffraction 
peak broadening caused by internal stresses in composite 
materials. Todd, R.!. (Univ. of Oxford (United Kingdom). Dept. of 
Materials); Borsa, C.; Derby, B.; Bourke, M.A.M. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9404181—1: Workshop on neutron scattering data 
analysis, Isis (United Kingdom), Apr 1994). Order Number 
DE94014453. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron diffraction is an essential tool in the study of internal 
stresses in composite materials. In most work only the peak shifts 
caused by the related elastic strains are considered, but other 
valuable information exists in the form of peak shape changes. The 
conditions under which the pure diffraction profile of the composite 
(i.e. the profile when all sources of broadening not caused by the 
residual stresses are removed) represents the probability distribu- 
tion of the peak shifts corresponding to the strains are examined. It 
is shown that in these conditions, the pure diffraction profile has no 
attributes of particle size broadening (and vice versa), thereby pro- 
viding a test for the validity of results interpreted in this way. The 
experimental derivation of measured strain distributions in Al2O3/ 
SiCp composites using neutron diffraction is described. No apparent 
particle size broadening was detected, demonstrating the validity of 
the results, which also satisfied other tests for consistency. 


25132 (NREL/TP-411-6854) Research on stable, high- 
efficiency amorphous-silicon multijunction modules: Annual 
subcontract report, November 1, 1992—March 31, 1994. Ghosh, 
M.; Kampas, F.; Xi, J. National Renewable Energy Lab., Golden, 
CO (United States). Jul 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE94011839. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed on same-band-gap, 
amorphous-silicon, tandem-junction 1-cm? devices and 900-cm? 
modules. The same band-gap, amorphous-silicon, tandem-junction 
structure is of interest because it suffers from less light-induced 
degradation than the single-junction structure. The tandem-junction 
structure is more complex than the single-junction structure in that 
the interface between the two junctions, the so-called “tunnel junc- 
tion,” must enable the efficient recombination of holes from one 
junction with electrons from the other junction without absorbing a 
significant amount of light. The topics covered in this report include 
the deposition of the various amorphous silicon thin-film layers with 
the required electrical properties and uniformity for modules, depo- 
sition of nonsemiconductor layers for the front and back contact 
with the requisite optical properties, preparation and characteriza- 
tion of tunnel junctions and small-area devices, and preparation 
and characterization of modules. 


25133 Molybdenum disilicide composites reinforced with 
zirconia and silicon carbide. Petrovic, J.J. To Dept. of Energy. 
1992. Filed date 3 Jun 1992. U.S. Patent Application 7-893,511. 
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15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94014892. Source: 
OSTI; NTIS; GPO Dep. 

This patent pertains to compositions consisting essentially of 
molybdenum disilicide, silicon carbide, and a zirconium oxide com- 
ponent. The silicon carbide used in the compositions is in whisker 
or powder form. The zirconium oxide component is pure Zirconia or 
partially stabilized zirconia or fully stabilized zirconia. Fabrication, 
fracture toughness, and bend strength are covered. 


25134 (SAND-—93-7066) Salado mass concrete: Mixture de- 
velopment and preliminary characterization. Wakeley, L.D. 
(Army Engineer Waterways Experiment Station, Vicksburg, MS 
(United States). Structures Lab.); Ernzen, J.J.; Neeley, B.D.; 
Hansen, F.D. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1994. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94015530. Source: OSTI; NTIS; GPO Dep. 

A salt-saturated concrete proportioned with Class H oilwell ce- 
ment, Class F fly ash, and a shrinkage compensating component 
was developed to meet performance requirements for mass place- 
ment as seal components at the Waste Isolation Pilot Plant. Target 
properties of the concrete included 8-in. slump 3 hr after mixing, no 
aggregate segregation, heat rise of < 25°F 4 hr after mixing, com- 
pressive strength of 4,500 psi at 180 days, minimal volume 
change, and probable geochemical stability for repository condi- 
tions. Thermal and mechanical properties of promising candidate 
concrete mixtures were measured. Modulus of elasticity and creep 
behavior were similar to those of ordinary portland cement mass 
concretes. Thermal expansion for the salt-saturated concrete de- 
veloped here was typical of ordinary concrete with similar silicate 
aggregates. Thermal conductivity, diffusivity, and specific heat ap- 
proximated values measured for other mass concretes and were 
similar to values of the host salt rock. 


25135 (SAND—94-1018C) Structural and electrical charac- 
terization of highly-tetrahedral- coordinated diamond-like 
carbon films grown by pulsed-laser deposition. Siegal, M.-P. 
(Sandia National Labs., Albuquerque, NM (United States)); Fried- 
mann, T.A.; Kurtz, S.R.; Tallant, D.R.; Simpson, R.L.; Dominguez, 
F.; McCarty, K.F. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-94041 1- 
32: Spring meeting of the Materials Research Society, San 
Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94013770. Source: OSTI; NTIS; GPO Dep. 

Highly tetrahedral-coordinated-amorphous-carbon (a-tC) films de- 
posited by pulsed-laser deposition (PLD) on silicon substrates are 
studied. These films are grown at room-temperatures in a high- 
vacuum ambient, a-tC films grown in this manner have 
demonstrated stability to temperatures in excess of T = 1000 C, 
more than sufficient for any post-processing treatment or applica- 
tion. Film surfaces are optically smooth as determined both visually 
and by atomic-force microscopy. PLD growth parameters can be 
controlled to produce films with a range of sp* - sp? carbon-carbon 
bond ratios. Films with the highest yield of sp? C-C bonds have 
high resistivity, with a dielectric permittivity constant e ~ 4, mea- 
sured capacitively at low frequencies (1-100 kHz). These a-tC 
films are p-type semiconductors as grown. Schottky barrier diode 
structures have been fabricated. 


25136 (SAND-94-1427C) Photoferroelectric effects in 
BaTiO, crystals. Warren, W.L. (Sandia National Labs., Albu- 
querque, NM (United States)); Dimos, D.; Smyth, D.M. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9403120-5: 6. international 
symposium on integrated ferroelectrics, Monterey, CA (United 
States), 14-16 Mar 1994). Order Number DE94014181. Source: 
OSTI; NTIS; INIS; GPO Dep. 

intrinsic photo-induced changes in the hysteresis response in 
BaTiO, single crystals have been observed by the application of 
ultra-violet (UV) light in combination with an applied bias. This UV/ 
bias treatment suppresses the amount of switchable polarization by 
over 90%. The photoferroelectric effects observed are reproducible, 
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reversible, and stable. Electron paramagnetic resonance measure- 
ments were also made to characterize the charge trapping 
associated with these hysteresis effects. The EPR results suggest 
that isolated Fe impurity sites are charge trapping centers in these 
crystals, and follow trends similar to those measured electrically. 
These results also re-enforce the idea that charge trapping centers 
can lock certain domain configurations. 


25137 (UCRL-JC—116422) Structure and performance of 
carbon aerogel electrodes. Pekala, R.W.; Mayer, S.T.; Poco, 
J.F.; Kaschmitter, J.L. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940411—39: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94014746. Source: OSTI; NTIS; GPO Dep. 

The chemistry and physics of small clusters of atoms (1-100 
nm) has received considerable attention in recent years because 
these assemblies often have properties between the molecular and 
bulk solid-state limits. The different properties can be explained in 
terms of the large fraction of atoms that are at the surface of a 
cluster as compared to the interior. Although the synthesis and 
properties of metal and. semiconductor clusters, metallocarbohe- 
drenes, fullerenes, and nanotubes are the subject of extensive 
investigations, little attention has been paid to cluster-assembled 
porous materials. This oversight is of particular interest to us since 
we believe that aerogels are one of the few monolithic materials 
presently available where the benefits of cluster assembly can be 
demonstrated. In particular, the unique optical, thermal, acoustic, 
mechanical, and electrical properties of aerogels are directly re- 
lated to their nanostructure, which is composed of interconnected 
particles (8-30 nm) with small interstitial pores (< 50 nm). This 
structure leads to extremely high surface areas (400-1100 m?/g) 
with a large fraction of the atoms covering the surface of the inter- 
connected particles. As a result of these structural features, carbon 
aerogels are finding applications as electrodes in supercapacitors 
with high energy and power densities. 
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Refer also to citation(s) 23366, 23380, 23514, 23532, 23533, 
23536, 23537, 23538, 23541, 23577, 23616, 23657, 23677, 23735, 
23737, 23760, 23766, 23863, 23872, 23904, 23921, 24059, 24535, 
24583, 24923, 24932, 25045, 25100, 25113, 25218, 25259, 25576, 
25580, 25694, 25705, 25715, 25791, 25897, 25919, 25926, 25932, 
25938, 25960, 25982, 25986, 26031, 26040, 26706, 26790 


25138 (ANL/CMT-ACL/CP-—82364) The stability of calibra- 
tion standards for ICP/AES analysis: A two-year study. Huff, 
D.R.; Huff, E.A. Argonne National Lab., IL (United States). Analyti- 
cal Chemistry Lab. [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940790-1: 10. annual waste testing and quality assurance 
symposium, Arlington, VA (United States), 11-15 Jul 1994). Order 
Number DE94013398. Source: OSTI; NTIS; GPO Dep. 

The stability of instrument calibration standards for Inductively 
Coupled Plasma/Atomic Emission Spectrometric analysis was stud- 
ied over a two-year period. Data were obtained as functions of 
analyte concentration, acid type, and acidity. The impact of acid 
concentration on signal-to-background ratios was also assessed. 
The results show that, with the appropriate choice of inorganic acid 
preservatives, most analytes maintain their integrity over extended 
periods; thus frequent standard preparations are not necessary to 
obtain valid analytical data. This conclusion allows for more effi- 
cient use of commercially purchased reference materials, which 
should reduce procurement costs and minimize chemical waste. 


25139 (ANL/CMT-ACL/CP-83255) Determination of long- 
lived actinides in soil leachates by inductively coupled 
plasma: Mass spectrometry. Crain, J.S.; Smith, L.L.; Yaeger, 
J.S.; Alvarado, J.A. Argonne National Lab., IL (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract W-31109-ENG-38. (CONF-940401—14: 
International conference on methods and applications of radioana- 
lytical chemistry, Kona, HI (United States), 10-16 Apr 1994). Order 
Number DE94013871. Source: OSTI; NTIS; INIS; GPO Dep. 

Inductively coupled plasma — mass spectrometry (ICP-MS) was 
used to concurrently determine multiple long-lived (t;;2 > 10% y) 
actinide isotopes in soil samples. Ultrasonic nebulization was found 
to maximize instrument sensitivity. Instrument detection limits for 
actinides in solution ranged from 50 mBq L-' (79°Pu) to 2 uBq 
L-' (?35U) Hydride adducts of 252Th and 258U interfered with the 
determinations of 2°5U and 2° Pu; thus, extraction chromatogra- 
phy was, used to eliminate the sample matrix, concentrate the 
analytes, and separate uranium from the other actinides. Alpha 
spectrometric determinations of 2°°Th, 25°Pu, and the 24uU/*8uU 
activity ratio in soil leachates compared well with ICP-MS determi- 
nations; however, there were some small systematic differences 
ce. 10%) between ICP-MS and a-spectrometric determinations of 
34U and °38U activities. 


25140 (ANL/ESD/TM-65) Uptake of explosives from con- 
taminated soil by existing vegetation at the Joliet Army 
Ammunition Plant. Schneider, J.F. (Argonne National Lab., IL 
(United States)); Tomezyk, N.A.; Zellmer, S.D.; Banwart, W.L. Ar- 
gonne National Lab., IL (United States). Jan 1994. 36p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94013721. Source: 
OSTI; NTIS; GPO Dep. 

This study examines the uptake of explosives by existing vegeta- 
tion growing in TNT-contaminated soils on Group 61 at the Joliet 
Army Ammunition Plant (JAAP). The soils in this group were con- 
taminated more than 40 years ago. In this study, existing plant 
materials and soil from the root zone were sampled from 15 loca- 
tions and analyzed to determine TNT uptake by plants under 
natural field conditions. Plant materials were separated by species 
if more than one species was present at a sampling location. 
Standard methods were used to determine concentrations of explo- 
sives, their derivatives, and metabolites in the soil samples. Plant 
materials were also analyzed. No. explosives were detected in the 
aboveground portion of any plant sample. However, the results in- 
dicate that TNT, 2-amino DNT, and/or 4-amino DNT were found in 
some root samples of false boneset (Kuhnia eupatorioides), teasel 
(Dipsacus sylvestris), and bromegrass (Bromus inermis). It is 
possible that slight soil contamination remained on the roots, espe- 
cially in the case of the very fine roots for species like bromegrass, 
where washing was difficult. The presence of 2-amino DNT and 4- 
amino DNT, which could be plant metabolites of TNT, increases 
the likelihood that explosives were taken up by plant roots, as op- 
posed to their presence resulting from external soil contamination. 


25141 


(BNL-49977) Well coincidence counting and analy- 
sis. Lu, Ming-Shih (Brookhaven National Lab., Upton, NY (United 
States)); Teichmann, T.; Ceo, R.N.; Collins, L.L. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CHO00016. (IAEA-SM-333/95; CONF-940307—18: International 
symposium on nuclear material safeguards, Vienna (Austria), 14-18 
Mar 1994). Order Number DE94007171. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In several recent papers a physical/mathematical model was de- 
veloped to describe the nuclear multiplicative processes in samples 
containing fissile material from a general statistical viewpoint, start- 
ing with the basic underlying physical phenomena. The results of 
this model agreed with the established picture used in “standard” 
HLNCC (High Level Neutron Coincidence Counter) measurements, 
but considerably extended them, and allowed a more detailed in- 
terpretation of the underlying physical mechanisms and of the 
higher moments of the neutron counts. The present paper exam- 
ines some recent measurements made at Y-12 (Oak Ridge) using 
the AWCC, in the light of this model. The results show internal 
consistency under a variety of conditions, and give good agree- 
ment between experiment and theory. 


25142 (CEA-CONF—11740) Elaborated reprocessing sepa- 
ration of minor actinides from high-level radioactive raffinates. 
The DIAMEX process. Madic, C. CEA Centre d’Etudes de la 
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Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1993. 9p. (in French). (CONF-9304256—: The pluto- 
nium in question (SFEN), Paris (France), 27 Apr 1993). Order 
Number DE94630124. Source: OSTI; NTIS (US Sales Only); INIS. 

Here is the presentation of a new process, the DIAMEX process, 
to separate minor actinides with di amides. It takes place in repro- 
cessing of irradiated spent fuel. 


25143 (CEA-CONF-11741) Kinetics of uranyl nitrate extrac- 
tion by mono amides. Toulemonde, V.; Condamines, N. CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement. 1993. 15p. (in French). 
(CONF-9305361-: Conference GECOM - CONCOORD 93, La 
Londe les Maures (France), 24-28 May 1993). Order Number 
DE94629151. Source: OSTI; NTIS (US Sales Only); INIS. 

Actinides separation (uranium VI, plutonium IV) by liquid-liquid 
extraction is the basis of the spent fuel reprocessing. The amide 
solvent presents advantages in comparison with the classical one, 
the tributylphosphate [2,3,4]. Extractive chemistry of complexes 
(actinides-’amides’) has been broadly developed. Mono amides ex- 
tractants RC(O)NR’s, by example, extract uranium (VI) from a 
nitric medium to form solvates UO2(NO3)2(amide). or 
UO2(NO3)3H(amide). But this complexation process needs the 
passage of metallic ion through aqueous phase-organic phase in- 
terface. It cannot be dissociated from notions of transfer kinetics 
and from interfacial phenomena. We propose here to characterize 
the kinetics of uranyl nitrate extraction by mono amides ligands. 
Two methods have been retained, based on use of 
A.R.M.O.L.L.E.X[5] (ARgonne MOdified LEwis cell for Liquid liquid 
EXtraction) and the R.S.C (rotated stabilized cell)[6]. Principles and 
first results will be presented. 


25144 (CEA-CONF-11742) Technology of extraction by 
solvent in pulsed columns. Ros, P. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. Jan 1992. 13p. (in French). (CONF-9205410-: Study 
session CERTE of Cadarache, Cadarache (France), 18 May 1992). 
Order Number DE94629152. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Since its creation, the CEA (Commissariat a l'energie atomique) 
has produced several separation processes for natural or enriched 
uranium treatment and the treatment of spent fuels coming from 
nuclear reactors. Among these technologies, extraction by solvent 
is broadly used for separation and purification of nuclear matters. 
This technology can be used for other applications as hydrometal- 
lurgy, chemistry, pharmaceutics, depollution, agro-industry. 


25145 (CIEMAT—730) A comparative study of 19- 
iodocholesterol-'>| 3-acetate and Na'?>I in liquid scintillation 
measurements. Rodriguez Barquero, L.; Grau Malonda, A.; Los 
Arcos Merino, J.M.; Grau Carles, A. Centro de Investigaciones En- 
ergeticas, Medioambientales y Tecnologicas (CiEMAT), Madrid 
(Spain). Inst. de Investigacion Basica. [1994]. 25p. (in Spanish). 
Order Number DE94783053. Source: OSTI; NTIS. 

A comparative study of performance of 19-iodocholesterol-'?>! 3- 
acetate and sodium iodine samples labelled with '*°| is presented 
for liquid scintillation counting measurements. Quench effect, count 
rate stability and spectral evolution of samples have been followed 
for several weeks in Toluene, Hisafe Il, Instagel, Dioxane- 
naphthalene and Toluene-alcohol scintillators. Organic samples 
have negligible quench effect in the interval of |— concentration of 
0-90 ug and inorganic samples only show a very small variation, 
lower than 12%, for Dioxane-naphthalene, in the same range of 
concentration. Satisfactory stability is obtained in general for both, 
organic and inorganic samples, but small counting losses, 0.03% 
for 19-iodocholesterol-'*5| 3-acetate samples in Toluene-alcohol 
and 0.04% for Na'®5| samples in Dioxane-naphthalene and 
Toluene-alcohol, have been reported. (Author) 8 refs. 


25146 (CONF-940411-26) Atomic scale structure and 
chemistry of interfaces by Z-contrast imaging and electron en- 
ergy loss spectroscopy in the stem. McGibbon, M.M. (Oak 
Ridge National Lab., TN (United States)); Browning, N.D.; 
Chisholm, M.F.; McGibbon, A.J.; Pennycook, S.J.; Ravikumar, V.; 
Dravid, V.P. Oak Ridge National Lab., TN (United States); North- 
western Univ., Evanston, IL (United States). Dept. of Materials 
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Science and Engineering. May 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; FG02-92ER45475. From Spring meeting of the Materials Re- 
search Society; San Francisco, CA (United States); 4-8 Apr 1994. 
Order Number DE94013632. Source: OSTI; NTIS; GPO Dep. 

The macroscopic properties of many materials are controlled by 
the structure and chemistry at grain boundaries. A basic under- 
standing of the structure-property relationship requires a technique 
which probes both composition and chemical bonding on an atomic 
scale. High-resolution Z-contrast imaging in the scanning transmis- 
sion electron microscope (STEM) forms an incoherent image in 
which changes in atomic structure and composition across an inter- 
face can be interpreted directly without the need for preconceived 
atomic structure models. Since the Z-contrast image is formed by 
electrons scattered through high angles, parallel detection electron 
energy loss spectroscopy (PEELS) can be used simultaneously to 
provide complementary chemical information on an atomic scale. 
The fine structure in the PEEL spectra can be used to investigate 
the local electronic structure and the nature of the bonding across 
the interface. In this paper we use the complimentary techniques of 
high resolution Z-contrast imaging and PEELS to investigate the 
atomic structure and chemistry of a 25° symmetric tilt boundary in 
a bicrystal of the electroceramic SrTiO3. 


25147 (CONF-940433-5) Electro-separations: Efficient pro- 
cessing for the twenty-first century. Byers, C.H. (Oak Ridge 
National Lab., TN (United States)); Amarnath, A. Oak Ridge Na- 
tional Lab., TN (United States). 18 Apr 1994. 29p. Sponsored by 
USDOE, Washington, DC (United States);Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC05- 
840R21400. From Spring meeting of the American Institute of 
Chemical Engineers; Atlanta, GA (United States); 17-21 Apr 1994. 
Order Number DE94012656. Source: OSTI; NTIS; GPO Dep. 
Electro-separations, the separation of mixtures driven by electric- 
ity, either directly or indirectly are shown to have significant 
application to the process industries. Categories discussed include, 
electric current phenomena, field-driving processes, convective 
transport enhancement, and flow stabilization. In each case, the 
status of a currently significant separation technique is reviewed, A 
general discussion of developing techniques and research and de- 
velopment needs and opportunities concludes the discussion. 


25148 (CONF-9405167-1) Triple sorbent thermal desorp- 
tion/gas chromatography/mass spectrometry determination of 
vapor phase organic contaminants. Ma, C.Y.; Skeen, J.T.; Din- 
dal, A.B.; Higgins, C.E.; Jenkins, R.A. Oak Ridge National Lab., TN 
(United States). May 1994. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Measurement of toxic and related air pollutants; Durham, NC 
(United States); 3-6 May 1994. Order Number DE94013634. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A thermal desorption/ps chromatography/mass spectrometry (TD/ 
GC/MS) has been evaluated for the determination of volatile 
organic compounds (VOCS) in vapor phase samples using Car- 
bosieve S-lll/Carbotrap/Carotrap C triple sorbent traps (TST) 
similar to those available from a commercial source. The analysis 
was carried out with a Hewlett-Packard 5985A or 5995 GC/MS 
system with a modified injector to adapt an inhouse manufactured 
short-path desorber for transferring desorbate directly onto a cry- 
ofocusing loop for subsequent GC/MS analysis. Vapor phase 
standards generated from twenty six compounds were used for 
method validation, including alkanes, alkyl alcohols, alkyl ketones, 
and alkyl nitrites, a group of representative compounds that have 
previously been identified in a target airborne matrix. The method 
was validated based on the satisfactory results in terms of repro- 
ducibility, recovery rate, stability, and linearity. A relative, standard 
deviation of 0.55 to 24.3 % was obtained for the entire TD process 
(generation of gas phase standards, spiking the standards on and 
desorbing from TST) over a concentration range of 20 to 500 ng/ 
trap. Linear correlation coefficients for the calibration curves as de- 


termined ranged from 0.81 to 0.99 and limits of detection ranged 
from 3 to 76 ng. For a majority of standards, recoveries of greater 
than 90% were observed. For three selected standards spiked on 
TSTS, minimal loss (10 to 22%) was observed after storing the 
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spiked in, a 4°C refrigerator for 29 days. The only chromatograph- 
able artifact observed was a 5% conversion of isopropanol to 
acetone. The validated method been successfully applied, to the 
determination of VOCs collected from various emission sources in 
a diversified concentration range. 


25149 (CONF-9406185—1) The laser and its applications on 
environment and biotechnology research. Chen, C.H.; Allman, 
S.L.; Phillips, R.C.; Garrett, W.R.; Tang, K. Oak Ridge National 
Lab., TN (United States). [1994]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Chinese American Academic and Professional Association in the 
Southeastern United States meeting; Atlanta, GA (United States); 
10-12 Jun 1994. Order Number DE94013831. Source: OSTI; 
NTIS; GPO Dep. 

During the past few years, researchers at ORNL have developed 
four new instruments involving the use of a laser for environmental 
and biotechnology research. They are: (1) a single atom detector, 
(2) a rare gas atom counter, (3) a biopolymer mass spectrometer, 
and (4) a vacuum ultraviolet (VUV) ionizer mass spectrometer. 
Their basic principles and applications are briefly described in the 
following. 


25150 (CONF-940753-17) Determination of interface struc- 
ture and bonding at atomic resolution in the STEM. Pennycook, 
S.J.; McGibbon, A.J.; McGibbon, M.M.; Chisholm, M.F.; Jesson, 
D.E. Oak Ridge National Lab., TN (United States). Mar 1994. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Microscopy Society of America 
and Microbeam Analysis Society joint meeting; New Orleans, LA 
(United States); 31 Jul - 5 aug 1994. Order Number DE94013267. 
Source: OSTI; NTIS; GPO Dep. 

The scanning transmission electron microscope can probe 
atomic dimensions of 2.2 A at 100 kV and 1.3 A at 300 kV, which 
is advantageous for complex interfaces such as grain boundaries. 
The Z-contrast image allows the high-Z column locations to be 
found by direct inspection and quantified through maximum entropy 
methods. Images of GaAs and SrTiO; (bicrystal) and their analysis 
are discussed. 


25151 (CONF-940753-18) Direct retrieval of crystal struc- 
tures by maximum entropy analysis of incoherent Z-contrast 
images. McGibbon, A.J.; Pennycook, S.J. Oak Ridge National 
Lab., TN (United States). Mar 1994. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Microscopy Society of America and Microbeam Analysis So- 
ciety joint meeting; New Orleans, LA (United States); 31 Jul - 5 aug 
1994. Order Number DE94013262. Source: OSTI; NTIS; GPO Dep. 
In Z-contrast imaging in a STEM, the incoherent image can be 
interpreted as a convolution between the incident electron probe 
and the projected crystal structure. Deconvolution routines can be 
used to retrieve the lattice, particularly with the image processing 
technique of maximum entropy (based on Bayesian probability). A 
graded SiGe structure, Si, and GaAs are used as examples. 


25152 (CONF-940815-45) Adaptation of the TCLP and SW- 
846 methods to radioactive mixed waste. Griest, W.H.; 
Schenley, R.L.; Caton, J.E.; Wolfe, P.F. Oak Ridge National Lab., 
TN (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International nuclear and hazardous waste management confer- 
ence; Atlanta, GA (United States); 14-18 Aug 1994. Order Number 
DE94014107. Source: OSTI; NTIS; INIS; GPO Dep. 

Modifications of conventional sample preparation and analytical 
methods are necessary to provide radiation protection and to meet 
sensitivity requirements for regulated constituents when working 
with radioactive samples. Adaptations of regulatory methods for de- 
termining “total” Toxicity Characteristic Leaching Procedure (TCLP) 
volatile and semivolatile organics and pesticides, and for conduct- 
ing aqueous leaching are presented. 


25153 (DOE/ER/13833-19) Enhancement of fluorescence 
detection in chromatographic methods by computer analysis 
of second order data: Progress report, August 1, 1990- 
October 1, 1993. Rutan, S.C. Virginia Commonwealth Univ., 
Richmond, VA (United States). [1993]. 8p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract FG05-88ER13833. 
Order Number DE94014682. Source: OSTI; NTIS; GPO Dep. 

Two types of experiments were studied during the course of this 
project. The first was liquid chromatographic separation of polyaro- 
matic hydrocarbons (PAHs) followed by detection with full-spectrum 
fluorescence spectroscopy using anintensified diode array detector. 
Methods such as generalized rank annihilation and adaptive 
Kalman filtering were developed and evaluated. The second was 
the use of a thin-layer chromatographic or planar electrophoretic 
separation of analytes (amino acids or enzymes). The analytes are 
then reacted with a reagent or enzyme substrate; the reaction is 
followed by fluorescence intensity vs time and migration distance, 
and kinetic analysis is used to quantify the component species. 


25154 (EGG—11265-2045) Elemental impurity analysis of 
mercuric iodide by ICP/MS. Cross, E.S. (EG&G Energy Measure- 
ments, Inc., Goleta, CA (United States). Santa Barbara 
Operations); Mroz, E.; Olivares, J.A. EG and G Energy Measure- 
ments, Inc., Goleta, CA (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
93NV11265. (CONF-9403129-1: Pittsburgh conference on 
analytical chemistry and applied spectroscopy, Chicago, IL (United 
States), 1 Mar 1994). Order Number DE94013553. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A method has been developed to analyze mercuric iodide (Hgl) 
for elemental contamination using Inductively Coupled Plasma/ 
Mass Spectroscopy (ICP/MS). This paper discusses the ICP/MS 
method, the effectiveness of purification schemes for removing im- 
purities from Hglo, as well as preliminary correlations between Hglo 
detector performance and elemental contamination levels. The 
purified Hgl2 is grown into a single crystal by physical vapor trans- 
port. The crystal are cut into slices and they are fabricated into 
room temperature radiation detectors and photocells. Crystals that 
produce good resolution gamma detector do not necessarily make 
good resolution photocells or x-ray detectors. Many factors other 
than elemental impurities may contribute to these differences in 
performance. 


25155 (IFE/KR/E-93/007, pp. 19) ™Be measurements with 
the Uppsala tandem accelerator and some geological applica- 
tions. Aldahan, A. (Uppsala Univ. (Sweden)); Possnert, G. Institutt 
for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236-: 
1. international symposium on applied isotope geochemistry (AIG- 
1), Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. 
international symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. BERYLLIUM 10/isotope dating; BERYL- 
LIUM 10/mass spectroscopy; GEOLOGY; ISOTOPE RATIO; 
OXYGEN 17; SEDIMENTS; SWEDISH ORGANIZATIONS; VAN DE 
GRAAFF ACCELERATORS 


25156 (IFE/KR/E-93/007, pp. 45) Stable carbon isotopes on 
methane in nano liter quantities. Faber, E. (Federal Inst. for Geo- 
sciences and Natural Resources, Hannover (Germany)); Sohns, E.; 
Poggenburg, J.; Gerling, P. institutt for Energiteknikk, Kjeller (Nor- 
way). Sep 1993. (CONF-9308236-: 1. international symposium on 
applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 Aug 
- 3 sep 1993). In Proceedings of 1. international symposium on ap- 
plied isotope geochemistry (AIG-1): Program and abstracts. 133p. 
Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. CARBON 13/isotope ratio; METHANE/ 
quantitative chemical analysis; ACCURACY; CALIBRATION; GAS 
CHROMATOGRAPHY; MASS SPECTROSCOPY; METHANE; MI- 
CROANALYSIS 


25157 (IFE/KR/E-93/007, pp. 77) Isotope abundance mea- 
surements of microgram quantities of sulphur. Norman, A.L. 
(Dept. of Physics and Astronomy, Univ. of Caigary (Canada)); 
Wieser, M.; Krouse, H.R.; Giesemann, A. institutt for Energiteknikk, 
Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. international 
symposium on applied isotope geochemistry (AIG-1), Geiranger 
(Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. international 
symposium on applied isotope geochemistry (AIG-1): Program and 
abstracts. 1383p. Order Number DE94627117. Source: OSTI; 
NTIS; INIS. 
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Short communication. SULFUR/isotope ratio; SULFUR/ 
microanalysis; ACCURACY; ISOTOPE DILUTION; MASS SPEC- 
TROSCOPY; SULFUR; MICROANALYSIS 


25158 (IFE/KR/E-93/007, pp. 93) Increase of resolution in 
U/Pb dating using refined mineral separation techniques. 
Sergeev, S.A. (ETH Zurich (Switzerland)); Steiger, R.H. institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. ZIRCON/isotope dating; ZIRCON/ 
separation processes; FELDSPARS; LEAD 206; MONOCRYS- 
TALS; SENSITIVITY; URANIUM 238; ZIRCON 


25159 (IFE/KR/E-93/007, pp. 97) Nitrogen isotope determi: 
nation on minute gas quantities. Sohns, E. (Federal Inst. for 
Geosciences and Natural Resources, Hannover (Germany)); Ger- 
ling, P.; Everlien, G.; Faber, E. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236-: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AIG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. NATURAL GAS/microanalysis; NATURAL 
GAS/pyrolysis; NITROGEN 15/isotope ratio; ACCURACY; FED- 
ERAL REPUBLIC OF GERMANY; GAS CHROMATOGRAPHY; 
MASS SPECTROSCOPY; MICROANALYSIS; PYROLYSIS; NATU- 
RAL GAS DEPOSITS 


25160 (IFE/KR/E-93/007, pp. 99) Analysis of 6'°0 in sili- 
cates using a laser microprobe system with benzene vapour 
as reducing agent. Stijfhoorn, D.E. (institutt for Energiteknikk, 
Kjeller (Norway)); Raaheim, A. institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236—: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AIG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. SILICATES/isotope ratio; SILICATES/ 
oxygen 18; BENZENE; NEODYMIUM LASERS; REDUCING 
AGENTS; SILICATES 


25161 (IFE/KR/E-93/007, pp. 103) The Grenvillian-Alpine 
evolution of Pb-Zn mineralization in Spitsbergen: Pb-isotope 
evidence for the post-Tertiary rejuvenation. Turchenko, S.1. 
(Russian Academy of Sciences, St.Petersburg (Russian Federa- 
tion)); Neymark, L.A. Institutt for Energiteknikk, Kjeller (Norway). 
Sep 1993. (CONF-9308236—: 1. international symposium on ap- 
plied isotope geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 
3 sep 1993). In Proceedings of 1. international symposium on ap- 
plied isotope geochemistry (AlG-1): Program and abstracts. 133p. 
Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. GEOLOGIC STRUCTURES/isotope dat- 
ing; GEOLOGIC STRUCTURES/mineralization; GEOLOGIC 
HISTORY; MINERALIZATION; ISOTOPE RATIO; LEAD ISO- 
TOPES; STRATIFICATION; ZINC 


25162 (IFE/KR/E-93/007, pp. 105) Fine fractions of 
argillites for the Rb-Sr dating: Separation, XRD and TEM stud- 
ies. Turschenko, T.L. (Inst. of Precambrian Geology and 
Geochronology, St.Petersburg (Russian Federation)); Gorokhov, 
1.M.; Melnikov, N.N.; Kotov, G.V. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236—: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AlG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. SHALES/fractionation; SHALES/isotope 
dating; CLAYS; RUBIDIUM; SHALES; FRACTIONATION; STRON- 
TIUM 


25163 (INCT-2131/1) Measurement system microdensito- 


meter Joyce-Loebl and computer IBM-PC for quantitative 
evaluation of autoradiograms. Chajecki, T. (Institute of Nuclear 
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Research, Warsaw (Poland)). Institute of Nuclear Research, War- 
saw (Poland). 1992. 26p. Order Number DE94630018. Source: 
OSTI; NTIS; INIS 

The description of measurement system microdensitometer 
Joyce-Loebl, computer IBM-PC interface are given in the report. 
This system gives the possibility to save and processing of autora- 
diograms quantity data. (author). 2 refs, 14 figs, 2 tabs. 


25164 (INIS-BR-3365) Geology and petrology of alkaline 
Massif from Ilha de Vitoria, Sao Paulo State. Motoki, A. Sao 
Paulo Univ., SP (Brazil). Inst. de Geociencias. 1986. 268p. (in Por- 
tuguese). Order Number DE94630019. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Geological and petrological studies of the Vitoria Island Alkaline 
Complex, State of Sao Paulo, have been carried out by means of 
photo interpretation; field work, thin section studies, whole-rock 
chemical analysis, x-ray diffractometry, EPMA mineral analysis, 
and K-Ar and Rb-Sr dating. Radiometric dating indicates a late 
Cretaceous age for the Vitoria Island Alkaline Complex, which is 
concordant with the ages of other neighbouring alkaline bodies. 
(author). 


25165 (INIS-BR-3366) Tectonic-thermal evolution from the 
northeast region of Minas Gerais and South of Bahia. Litwinski, 
N. Sao Paulo Univ., SP (Brazil). Inst. de Geociencias. 1985. 269p. 
(In Portuguese). Order Number DE94630020. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The northeast region of Minas Gerais and South Bahia are cen- 
tered to the east of 42° 00 WGr, between parallels 15° and 18°. 
Its tectonic-thermal evolution is presented here with the support of 
stratigraphy/lithology, structural analysis, petrography, petrochem- 
istry, regional metamorphism/retro metamorphism and _ radio 
chronology. It is pointed out that the evolution occurred in a mobile 
belt initiating its history in the terminal Archean up to Inferior Pro- 
terozoic. The northeast of the region attained crustal stability during 
1700 My up to 1800 My (Sao Francisco Craton) meanwhile the 
rest of the zone kept mobilized till upper proterozoic times. Radio 
chronological studies suggest for the post tectonic granitic rocks, 
ages from the brasiliano cycle as well as for those pre-existing 
rocks which suffered isotopic regeneration and metamorphose in 
that same cycle an original age from Archean to inferior protero- 
zoic times, except for those which are situated in the northeast part 
of the region. Petrochemical data point to an origin from sedimen- 
tary processes for the majority of the metamorphosed rocks in this 
region. (author). 


25166 (INIS-mf-13747, pp. 569-575) Uranium determination 
and radon measurement by a nuclear track technique. Guo, 
S.L. (Academia Sinica, Beijing, BU (China). Inst. of Atomic Energy). 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; international Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Uranium and its daughters, especially the gaseous daughter 
radon, are important sources of natural radiation. They exist ubiqui- 
tously and accumulate in some areas. They may constitute 
considerable radiation hazard if their concentrations reach to a cer- 
tain level. In order to map uranium and radon in China, a study 
has performed on fission track technique for determination of ura- 
nium in natural water. A comparison has been carried out between 
fission track technique and fluorocolorimetry and lazer-fluoremetry 
for this purpose. It shows that fission track technique is unique not 
only in high sensitivity (approx. 10-'*g.g-') and precision, but 
also in high speed, low cost, saving manpower and light labor in- 
tensity. A large area mapping of uranium has been carried out 
recently with fission track technique. It shows that a fission track 
technique is more sensitive to outline a high uranium region than 
other methods. A comparison between the results will be pre- 
sented. Twelve research institutions and universities in China have 
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established a Nationwide Collaboration on a Comprehensive Study 
of Radon Measurements with Nuclear Track Detectors. The collab- 
orators working in different disciplines are being integrated 


themselves and put their results together. One set of data could be 
used for many purposes. All the data will be used in the investiga- 
tion of natural environmental radiation. (author). 2 refs, 3 figs. 


25167 (INIS-mf—13747, pp. 585-591) The determination of 
uranium in environmental samples using laser fluorimetry. Gh- 
ods, A. (international Atomic Energy Agency, Seibersdorf (Austria). 
Agency's Labs); Veselsky, J.C. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Concern over the long term health effects resulting from the in- 
gestion of Uranium has resulted in increased interest into how 
Uranium is incorporated into living organisms. Up to now, little data 
exist on the concentration of Uranium in biological materials and 
foodstuffs because the levels are usually low (typically 0.1-1000 
ng.g~'), which necessitates tendentious separation and 
pre-concentration operations or the accessibility to special instru- 
mentation for detection of Uranium at these low levels. This paper 
describes a procedure for the determination of Uranium in environ- 
mental materials by laser fluorimetry. The samples (1-2 g) are 
ashed, treated with HNO, and HC10,, and dissolved in a Ca(NO3) 
salting solution. The Uranium is then extracted with methyl 
isobutylketone (MIBK), back extracted into dilute HNO3 and deter- 
mined by laser fluorimetry. A spike sample is also analyzed to 
determined the chemical recovery. The procedure has been used 
successfully to determine Uranium in five NIST SRM’S and also in 
a number of foodstuffs. (author). 6 refs, 4 figs, 3 tabs. 


25168 (INIS-mf—13877) Elemental analysis of some West 
Malaysian limestones using neutron activation, delayed neu- 
tron and electron microprobe analysis. Amin, Y.M. (Malaya 
Univ., Kuala Lumpur (Malaysia)); Kamaluddin, B.; Mahat, R.H. No 
corporate text available. 1990. 7p. (CONF-9010557-: 7. seminar 
on solid state physics, Bangi (Malaysia), 8-9 Oct 1990). Order 
Number DE94627119. Source: OSTI; NTIS (US Sales Only). 

Limestone stratigraphy in Malaysia has been and is dependent 
almost entirely in palaeontology. However fossil localities are spo- 
radic and as such a new fossil discovery mean the necessity for a 
complete re-appraisal of the stratigraphy. The almost complete de- 
pendence upon palaeontology results from the difficulties of 
stratigraphy correlation of isolated outcrops, from the cover of tropi- 
cal vegetation and from the often complex folding and faulting 
which has been imposed on the geosyn-clinical rocks by the 
Indonesian-Thai-Malayan orogeny. So by studying the elemental 
composition of limestones accurately, we would be able to corre- 
late outcrops and other stratigraphic samples independent of fossil 
finds. The use of delayed neutron analysis would also determine 
the concentration of uranium and thorium accurately. This study, in 
conjunction with thermoluminescence and fission track studies, 
would able us to date the age of the limestones. 


25169 (INIS-mf-13898) Strontium and fluorine in tuatua 
shells. Institute of Geological and Nuclear Sciences science report, 
no.93/40. Trompetter, W.J.; Coote, G.E. Institute of Geological and 
Nuclear Sciences Ltd., Lower Hutt (New Zealand). 1993. 24p. Order 
Number DE94627120. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the research to date on the elemental dis- 
tributions of strontium, calcium, and fluorine in a collection of 24 
tuatua shells (courtesy of National Museum). Variations in elemen- 
tal concentrations were measured in the shell cross-sections using 
a scanning proton microprobe (PIXE and PIGME). In this paper we 
report the findings to date, and present 2-D measurement scans as 
illustrative grey-scale pictures. Our results support the hypothesis 
that increased strontium concentrations are deposited in the shells 
during spawning, and that fluorine concentration is proportional to 
growth rate. (author). 15 refs.; 13 figs.; 1 appendix. 





25170 (INIS-mf-13899) The stable carbon isotope composi- 
tion of green-lipped mussels Perna canaliculus, Marlborough 
Sounds. Institute of Geological and Nuclear Sciences science re- 
port, no.93/41. Lyon, G.L. (Aquaculture Section, MAF Fisheries, 
Wellington (New Zealand)); Hickman, R.W. institute of Geological 
and Nuclear Sciences Ltd., Lower Hutt (New Zealand). 1993. 30p. 
Order Number DE94627121. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Variations are shown for the 5'3C values of green-lipped mus- 
sels, Perna canaliculus, collected on several occasions between 
October 1983 and April 1985 from six sites in the Marlborough 
Sounds, South Island, New Zealand. Additional limited data is pre- 
sented for mussels from two other sites and on other fish and 
particulate matter. The 6'3C in Perna canaliculus was found to 
vary seasonally, with the least negative values in winter 1984. The 
§'3C values ranged from -16.7 to -21.3 per thousand, with males 
on average 0.7 per thousand less negative than females. Phyto- 
plankton composition would be expected to also vary in 6'3C with 
least negative values when at their greatest production rate, i.e. in 
spring or summer, and thus mussel compositions appear to show a 
lag of several months. There was no evidence that terrestrial food 
was important. (author). 25 refs.; 10 figs.; 8 tabs. 


25171 (INIS-mf-13907, pp. 750-756) Nuclear (neutron) 
methods and means in explosive detection and identification. 
Pekarskij, G.S. (Tomskij Politekhnicheskij Inst., Tomsk (Russian 
Federation). Nauchno-issledovatel’skij Inst. Ehlektronnoj — In- 
troskopii). Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Some new nonstandard techniques and means for detecting hid- 
den charges (explosives) are described. (author). 4 refs., 6 tabs., 9 
figs. 


25172 (INIS-mf—13918, pp. 48-51) Use of portable radioiso- 
tope X-ray fluorescence analyzers in the determination of 
building material contamination with toxic elements. Moucka, 
V. (CSI a.s., Prague (Czech Republic)). Ministerstvo Zivotniho 
Prostredi, Prague (Czech Republic); Rendel Science and Environ- 
ment (London/Prague), Prague (Czech Republic); Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). Fakulta Elektrotech- 
nicka; Czech Technical Univ., Prague (Czech Republic). Faculty of 
Civil Engineering; Czech Association of Civil Engineers, Prague 
(Czech Republic). Concrete Society; Water Resources Develop- 
ment and Construction, Prague (Czech Republic); Vodni Stavby 
Praha - Water Works and Engineering Construction, Prague30 Apr 
1993. (In Czech). (CONF-9309381--: 43. annual convention of the 
Austrian Physical Society, Graz (Austria), 20-24 Sep 1993). In Pro- 
ceedings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 3: Waste man- 
agement and environmental problems in construction industry. 
240p. Order Number DE94629084. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Using the X-MET 880 analyzer (OE Finland), the potential was 
studied of the FPXRF method (Field Portable X-Ray Fluorescence) 
as a rapid and non-destructive method of investigating the contami- 
nation of building materials (concrete) with elements such as As, 
Pb, and Zn. Contamination of concrete is caused by the use of 
certain industrial waste materials as concrete additives. The 
FPXRF method provides a relatively small penetration depth (only 
several mm); therefore, the effect of covering materials (such as 
various types of paint, asphalt coating, wall paper, etc.) was stud- 
ied. The detection limit of the three mentioned elements was for 
bare concrete 0.03-0.05%, for that painted with ARADON it was 
0.06-0.08%. For thicker coatings the FPXRF method cannot be ap- 
plied. The reproducibility of the method is 8-30%. (author). 


25173 


(INIS-RU-376, pp. 45) Problem of diagnostics of ul 
tradispersed natural Fe-Mn hydroxides from Moessbauer 
spectra. Gandler, T.S.; Novakova, A.A.; Polishchuk, S.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
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Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvenny] Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON HYDROXIDES/moessbauer effect; 
MINERALS/qualitative chemical analysis; MINERALS/structural 
chemical analysis; MINERALS 


25174 (INIS-RU-376, pp. 47) Moessbauer studies of medic- 
inal plants. Bykov, A.V.; Vishnfkov, E.A.; Nikolaev, V.1. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI/-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON COMPOUNDS/quantitative chemical 
analysis; IRON 57/moessbauer effect; MEDICINAL PLANTS/ 
moessbauer effect 


25175 (INIS-RU-376, pp. 48) Investigation of iron states 
under Fe** oxidation by N. ferrooxidants bacteria. Rejman, S.I.; 
Pivovarov, T.A.; Karavajko, G.I. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON COMPOUNDS/chemical state; 
IRON COMPOUNDS/moessbauer effect; STRUCTURAL CHEMI- 
CAL ANALYSIS 


25176 (INIS-RU-376, pp. 133) Moessbauer spectroscopic 
study of 5’Co behaviour in Cs2FeO, matrix. Kopelev, V.S. (and 
others); Kulikov, L.A.; Perfil'ev, Yu.D. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159—: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CESIUM COMPOUNDS/structural chemi- 
cal analysis; COBALT COMPOUNDS/valence; COBALT 57/ 
moessbauer effect; VALENCE 


25177 (INIS-RU-376, pp. 167) Oxygen exchange in 
YBaCuz0¢,, ceramics. In situ Moessbauer spectroscopy at 
high temperatures. Andrianov, V.A.; Kozin, |.G.; Romashkin, N.L.; 
Shpinel’, V.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
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(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
structural chemical analysis; IRON 57/moessbauer effect; YT- 
TRIUM COMPOUNDS /oxidation; OXIDATION 


25178 (INIS-RU-377, pp. 115) Determination of the compo- 
sition and concentration of alloying boron in superconducting 
alloys of Nb-Ti and Nb-Ti-Ta. Skakun, N.A.; Khomyakov, G.K.; 
Chernyj, O.V.; Shershnev, V.M. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvenny) Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. BORON/quantitative chemical analy- 
sis; TITANIUM/quantitative chemical analysis; BACKSCATTERING; 
BORON; BORON ADDITIONS; NIOBIUM ALLOYS; RUTHER- 
FORD SCATTERING; SENSITIVITY; TANTALUM ALLOYS; 
TITANIUM; TITANIUM ALLOYS; TYPE-| SUPERCONDUCTORS 


25179 (INIS-RU-377, pp. 123) Analysis of the composition 
and structure of anodic aluminium oxide by the Rutherford 
back scattering. Surganov, V.F. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM OXIDES/ion scattering analy- 
sis; ANODES; BACKSCATTERING; FILMS; HELIUM IONS; MEV 
RANGE 01-10; QUANTITATIVE CHEMICAL ANALYSIS; RUTHER- 
FORD SCATTERING; STRUCTURAL CHEMICAL ANALYSIS 


25180 (INIS-RU-377, pp. 124) Analysis of hydrogen in 
ZnSe using charged-particle beams. Neshov, F.G.; Grigor'ev, 
V.N.; Belykh, T.A.; Okonechnikov, A.P. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. HYDROGEN/nondestructive analy- 
sis; ZINC SELENIDES/nondestructive analysis; DEPTH; HELIUM 
IONS; HYDROGEN; IMPURITIES; ION BEAMS; NITROGEN 
IONS; QUANTITATIVE CHEMICAL ANALYSIS; SEMICONDUC- 
TOR MATERIALS; SPATIAL DISTRIBUTION 


25181 (INIS-RU-377, pp. 126) Determination of boron con- 
tent in synthetic diamonds. Bondarenko, V.N.; Goncharov, A.V.; 
Kolot, V.Ya.; Sukhostavets, V.I.; Katsaj, M.Ya.; Sakovich, Yu.N. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel'skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—-: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. BORON ADDITIONS/nuclear reac- 
tion analysis; DIAMONDS/nuclear reaction analysis; DEPTH; 
DIAMONDS; KEV RANGE 100-1000; PROTON BEAMS; QUANTI- 
TATIVE CHEMICAL ANALYSIS; SPATIAL DISTRIBUTION 
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25182 (INIS-RU-377, pp. 127) Comparative and absolute 
analysis of metallic zirconium by the PIXE method. Shchur, 
A.A.; Levenets, V.V.; Omel'nik, A.P.; Kondrat’eva, T.N. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364-: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. CALCIUM COMPOUNDS /pixe 
analysis; LEAD COMPOUNDS /pixe analysis; POTASSIUM COM- 
POUNDS /pixe analysis; TRANSITION ELEMENT COMPOUNDS/ 
pixe analysis; ZIRCONIUM/pixe analysis; ACCURACY; IMPURI- 
TIES; QUANTITATIVE CHEMICAL ANALYSIS; ZIRCONIUM 


25183 (INIS-RU-377, pp. 128) Application of a wide-band 
energy-dispersion filter in the PIXE analysis of fiber optics ma- 
terials. Zaporozhchenko, V.A.; Levenets, V.V.; Omel’nik, A.P. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. IRON COMPOUNDS/pixe analysis; 
OPTICAL FIBERS/pixe analysis; ZIRCONIUM FLUORIDES/pixe 
analysis; FILTERS; MONOCHROMATORS; QUANTITATIVE 
CHEMICAL ANALYSIS; SENSITIVITY; USES 


25184 (INIS-RU-377, pp. 141) Measurement of oxygen dis- 
tribution profiles using '°O(p,a) reaction in a nonresonance 
region. Bondarenko, V.N.; Goncharov, A.V.; Zvyagintseva, L.N.; 
Kolot, V.Ya.; Sukhostavets, V.1. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. OXYGEN/nuclear reaction analysis; 
TANTALUM OXIDES/nuclear reaction analysis; DEPTH; KEV 
RANGE 100-1000; OXYGEN; OXYGEN 18 TARGET; PROTON 
REACTIONS; QUANTITATIVE CHEMICAL ANALYSIS; SPATIAL 
DISTRIBUTION 


25185 (INIS-RU-377, pp. 142) Application of multicharged 
carbon and nitrogen ions with the energy of 5-7 MeV to the 
determination of gold trace amounts. Boroviev, V.I.; Dikij, N.P.; 
Zabolotnyj, V.D.; Koval’, V.B.; Lyashko, Yu.V.; Medvedeva, E.P.; 
Slabospitskij, R.P.; Trofimchuk, A.K.; Shlyakhov, N.A.; Yakovenko, 
D.L. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. international meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. GOLD/x-ray emission analysis; CARBON 
IONS; GOLD; INTERFERING ELEMENTS; MEV RANGE 01-10; 
NITROGEN IONS; QUANTITATIVE CHEMICAL ANALYSIS; SEN- 
SITIVITY; TRACE AMOUNTS 


25186 


(INP-1545/PS) Spectroscopic investigations of poly- 
morphism of alcohols. Sciesinska, E. (Uniwersytet Jagiellonski, 
Cracow (Poland). Inst. Fizyki). Institute of Nuclear Physics, Cracow 


(Poland). 1991. 109p. (in Polish). Order Number DE94630021. 
Source: OSTI; NTIS; INIS. 





The paper presents absorption spectroscopy investigations of 
polymorphism of four alcohols: cyclopentanol, cyclohexanol, cyclo- 
heptanol and t-butanol in the mid infrared range. The study of 
cyclohexanol is more extended and included some neutron scatter- 
ing and adiabatic calorimetry results. Multiplet structures of the low 
frequency skeletal modes (of the CO bending modes in particular) 
together with the lattice range modes were used to determine the 
hydrogen bond configurations for the low temperature ordered 
phases of those alcohols. In the case of cyclopentanol and cyclo- 
heptanol it was found also that all their phases are of linear 
polymer type. The differences between those phases are related to 
the symmetry of polymers and the stiffness of hydrogen bonding as 
well as to conformational and orientational order or disorder of 
molecules. However cyclohexanol and t-butano!l both show linear 
and cyclic polymer phases. The most important finding of this work 
is that the ordered crystal phases of the studied cyclic alcohols 
contain two different conformations of the molecules. This new 
class of molecular crystals is called the conformationally mixed 
crystals class. A particular multiplet structure of OH (OD) torsion 
bands of the studied alcohols found for the ordered linear polymer 
phases is the other important results of the paper. (author). 181 
refs, 26 figs, 15 tab. 


25187 (INP—1572/Ch) Theory and practice of the electron 
capture detector application to the trace analysis. Sliwka, |. (in- 
stitute of Nuclear Physics, Cracow (Poland)); Lasa, J. Institute of 
Nuclear Physics, Cracow (Poland). 1992. 195p. (In Polish). Order 
Number DE94630022. Source: OSTI; NTIS; INIS. 

The paper concerns the measurement of the trace concentration 
on pptv level of the halogenated compounds in air and water by 
the electron capture gas chromatographic method. The construc- 
tion of the electron capture detector (ECD) and the physical 
phenomena which are the basis of its operation are presented. On 
the basis of the experimental data and the electron’s physical- 
mathematical model of the detector, the mechanism of the detector 
signal generation is explained. The physical conditions and the ap- 
plication borders of the theoretical electron's model describing the 
detector operation are determined. The paper suggests a method 
for the preparation of the gas chromatographic measurement sys- 
tem with the electron capture detector to trace analysis as well as 
ways of the determination of the detector optimal supply conditions. 
It also presents the calibration methodology of the gas chromato- 
graphic measurement system in the quantitative trace analysis and 
the conditions of the coulometric detection for the quantitative inter- 
pretation of the concentration of the investigated compound without 
calibration of the measuring system. The work gives an example of 
the quantitative analysis of the halogenated compounds concentra- 
tion in the atmospheric air. It offers the methodology of analyzing 
these compounds in water by the head-space method and 
presents its extraction version for the changeable volume. (author). 
101 refs, 47 figs, 8 tabs. 


25188 (INP-1574/AP) Detection ability and elemental con- 
tents determination by elastic scattering of light ions and by 
recoiling nuclei measurements: Pt.1. Thick target yields. 
Kopta, S. (institute of Nuclear Physics, Cracow (Poland)); Lekki, J.; 
Rajchel, B. Institute of Nuclear Physics, Cracow (Poland). 1991. 
62p. Order Number DE94630023. Source: OSTI; NTIS; INIS. 

The method of elemental contents determination in the com- 
pound substances has been elaborated. The method is based on 
the simulation of the energy spectra of elastically scattered ions 
and recoil nuclei. Then the simulated spectra are compared with 
the measured ones. Effects influencing the spectra such as: bom- 
barding beam energy spread, the energy straggling of ions and the 
finite resolution of the spectrometer are accounted for the algo- 
rithm. An appendix containing compilation of measured cross 
sections for elastic scattering of protons and a particles may be 
useful in designing and interpretation of scattering experiments. 
(author). 155 refs, 15 figs, 1 tab. 


25189 (INP-1576/CH) Chromatographic methods of the 
measurements of the chloride compounds in troposphere and 
stratosphere. Lasa, J. (Institute of Nuclear Physics, Cracow 
(Poland)); Rosiek, J. Institute of Nuclear Physics, Cracow (Poland). 


1992. 89p. (in Polish). Order Number DE94630024. Source: OSTI; 
NTIS; INIS. 
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The paper contains a description of various chromatographic 
techniques used for the analysis of the tropospheric techniques 
used for the analysis of the tropospheric and stratospheric halo- 
genated compounds. The types of the column packings used for 
separation of halogenated compounds are described. Model chro- 
matograms illustrating the separation of halogenated compounds 
are presented. The methods of the air sampling and injection for 
the packed and capillary columns were described. The methods of 
the preparation of gas calibration mixtures are presented. Opera- 
tional conditions for electron capture detector used by the authors 
of quoted paper are also given. (author). 66 refs, 29 figs, 13 tabs. 


25190 (INT-251/1) In situ measurement of ash content by 
neutron activation analysis. Chrusciel, E. (institute of Physics 
and Nuclear Techniques, Cracow (Poland)); Palka, K.; Makhabane, 
J.L. Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1991. 27p. Order Number DE94630025. Source: OSTI; NTIS; INIS. 

The paper presents the results of spectrometric neutron activa- 
tion logging. A scintillation spectrometer with the source-to-detector 
spacing of 1.5 m, together with a Po-Be neutron source, with the 
yield of about 10” m/s, were used to measure the intensity of 
gamma rays in two energy windows during continuous logging. The 
first energy window of 300 keV width was centered at the 843 keV 
energy and the second - of 500 keV width at 1779 keV. For ash 
content varying between 5-35 wt % the mean standard deviation 
was 2.5 wt %. (author). 22 refs, 6 figs, 1 tab. 


25191 (IS-5090) In-situ monitoring of actinides and rare 
earth elements by electrothermal hollow cathode discharge 
spectrometry: Technical progress report. Lee, S.C.; Edelson, 
M.C. Ames Lab., IA (United States). Dec 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE94014239. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes an Electrothermal Hollow Cathode Dis- 
charge Spectrometry (ET-HCDS) source being constructed for the 
analytical determination of actinides and rare earth elements. This 
work was initiated with the support of the Office of Safeguards and 
Security; the Buried Waste Integrated Demonstration began fund- 
ing work in this area in mid-FY1992 and the work is continuing into 
FY1993 with funds from both sources. Special features of this 
instrument should permit it to be used for the determination of indi- 
vidual isotopic species, which is important for safeguard’s materials 
control and accountancy. ET-HCDS can be achieved using com- 
pact instrumentation suitable for use in field laboratories. The 
technique is capable of determining a suite of environmentally- 
important species, such as the actinides and the heavy metals, in 
a variety of physical forms (e.g., in solution, as found on air partic- 
ulates, or in soils). ET-HCDS should be capable of very sensitive 
analyses and should require very small samples (e.g., microgram). 
Since ET-HCDS is possible in an air atmosphere (at reduced pres- 
sures), it may be useful for the real-time determination of hazardous 
materials, both radioactive and non radioactive, contained in dusts 
released during waste retrieval operations; ET-HCDS shouki also 
be useful for the rapid and sensitive analysis of metals in soils. 


25192 (JINR-E-7-93-126, pp. 174) Selective track radiogra- 
phy of Bi-Pb and Au-Pt in minerals with accelerated '*C ions. 
Perelygin, V.P. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Petrova, R.I.; Abdullaev, |.G.; Bankova, G.G.; Kushin, 
V.V.; Khokhlov, N.B.; Belogurov, O.G.; Vinokurov, S.F. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions. 1993. 192p. (CONF-9305203-: _ International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ALLOYS/concentration ratio; MIN- 
ERALS/radiometric analysis; ALLOYS; BISMUTH ALLOYS; 
CARBON IONS; CARBON 12 REACTIONS; GOLD ALLOYS; LEAD 
ALLOYS; MEV RANGE 10-100; MINERALS; PLATINUM ALLOYS 


25193 (KFK-PEF—-104, pp. 297-307) Development and appii- 
cation of a quasi-continuously working system for measuring 
the immission of acid air pollutants like HCI, NO2 and SO2 us- 
ing an active collector. Pt. 2. Weisweiler, W. (Karlsruhe Univ. 
(T.H.) (Germany). Inst. fuer Chemische Technik); Gromes, B.; 
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Creutznacher, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276-: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for the simultaneous immission control of the acid 
air pollutants HCI, SO. and NOz will be developed using the princi- 
ple of an active collector. In addition to sorbents like amino 
silylised glass spheres (SGK), ion exchangers (IA) and the pure 
substance hexamethylentetramine (HMTA) which have been ap- 
plied in our former work, macroporous resins (XAD-7) and glass 
spheres coated with triethanolamine (TEA-GK) should be tested for 
the simultaneous sorption of the above mentioned acid gases. The 
results demonstrate that all tested materials are suitable for the 
measurement of HCl. Additionally IA, XAD-7 and TEA-GK are ef- 
fective for the simultaneous sampling of HC] and SO,z. For the first 
time it is possible to measure HCI, SO2 and NO» gas mixtures us- 
ing modified XAD-7 resin. So far the variations of the measured 
values are found to be in the range till 30%. In further experiments 
the properties concerning the sorption of the macroporous resin 
XAD-7 and those of TEA-GK will be investigated. (orig.) 


25194 (LA—10300-M-Vol.1(11/93)) Health and environmental 
chemistry: Analytical techniques, data management, and qual- 
ity assurance: Volume 1, Manual. Gautier, M.A. (ed.). Los 
Alamos National Lab., NM (United States). Nov 1993. 580p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94008843. Source: OSTI; 
NTIS; GPO Dep. 

Analytical procedures are described for the determination of or- 
ganic compounds, metals and radioisotopes in environmental 
materials, human tissues, urine, feces, and waste water. 


25195 (LA-UR-94-1910) A high efficiency thermal ioniza- 
tion source adapted to mass spectrometers. Chamberlin, E.P.; 
Olivares, J.A. Los Alamos National Lab., NM (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940556-3: Alfred 
O. Nier symposium on inorganic mass spectrometry, Durango, CO 
(United States), 10-12 May 1994). Order Number DE94014433. 
Source: OSTI; NTIS; GPO Dep. 

The high-temperature ion source used on the isotope separators 
at Los Alamos is unsuitable for mass spectrometry use, because it 
is bulky, expensive to fabricate, requires careful assembly, etc. A 
modified source was designed, using the following objectives: re- 
duced number of parts and complexity, one-piece crucible, modular 
construction, little or no water cooling. The source is shown 
mounted on a quadrupole mass spectrometer; the ion beam is 
matched into a sector-type mass spectrometer. 


25196 (OAEP-—1-119) 210 Po content in tobacco cigarettes 
in Thailand. Chittaporn, P. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Dec 1985. 16p. (In Thai). Order Number 
DE94630026. Source: OSTI; NTIS (US Sales Only); INIS. 

A technique has been modified to measure polonium-210 in to- 
bacco cigarettes manufactured in Thailand. Polonium-210 which is 
equilibrated with polonium-208 tracer added before processing for 
chemical separation is isolated and quantitatively deposited on a 
nickel disc from concentration HCI acid. The plated disc is counted 
on an alpha spectrometer. The alpha resolution of polonium on 
nickel disc of the surface barrier detector with active area 300 mm? 
was about 30 keV. A chemical blank was processed with each to- 
bacco sample. The average recovery yield was about 70 percent. 
The lower limit of detection as determined from average chemical 
blank values 0.058+-0.006 pCi was 0.02 pCi for a 24 hour count. 
The polonium-210 content in 9 brand names cigarette manutac- 
tured in Thailand were varied from 0.121 pCi/g tobacco to 0.282 
pCi/g. tobacco, and in 6 brand names shredded tobacco popularize 
as tobacco cigarette in upcountry were varied from 0.303 pCi/g. to- 
bacco to 0.446 pCi/g. tobacco. In summary polonium-210 content 
in tobacco cigarettes manufactured in Thailand are ranged from 
0.121 pCi/g. tobacco to 0.446 pCi/g. tobacco. The average 
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polonium-210 content for 15 brand names tobacco cigarette is 
0.273+-0.10 pCi/g. tobacco. 


25197 (OAEP-—1-125) A comparative study between the 
dissolution and the leaching methods for the separation of 
rare earths, uranium and thorium from hydrous metal oxide 
cake obtained by the alkaline digestion of monazite. Chayavad- 
hanangkur, C.; Busamongkol, A.; Hongsirinirachorn, S.; 
Rodthongkom, C.; Sirisena, K. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Dec 1986. 18p. (in Thai). Order Number 
DE94630027. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for the group-separation of rare-earths, thorium and 
uranium from hydrous metal oxide cake obtained by the alkaline di- 
gestion of monazite were studied. Leaching of the hydrous metal 
oxide cake at pH between 4-5 separates the elements under inves- 
tigation into 3 major groups which are suitable to be used as feed 
materials for further purification. Total dissolution and gradient pre- 
cipitation at pH 4-5 yields a poorer separation in comparison to the 
leaching method. 


25198 (OAEP-1-131) Gross beta radioactivity gross alpha 
radioactivity and radium-226 of surface waters in Thailand. 
Sinakhom, F.; Srisuksawat, K.; Pornthepkasemsan, B.; Suntatiwut, 
N. Office of Atomic Energy for Peace, Bangkok (Thailand). May 
1988. 35p. (In Thai). Order Number DE94630028. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The radioactivity level in surface waters from various sources in 
Thailand were investigated. There were totally 931 water samples 
from 23 surface water resources in the four-consecutive years 
project. Results for gross beta activity, gross alpha activity and 
radium-226 concentration from the four-years accumulated data 
are 7.8+-0.3, 0.46+-0.03 and 0.026+-0.002 picocurie per litre (pCi/l) 
respectively. According to World Health Organization (WHO) drink- 
ing water standards, the limit for gross beta activity is 30 pCi/l, for 
gross alpha activity, 3 pCi/I and for radium-226, 3 pCi/l. The results 
listed above are comparatively quite low and may be proposed as 
the base-line levels of the radioactivity in surface waters in Thai- 
land. 


25199 (OAEP—1-135) Development of an analytical tech- 
nique for the determination of uranium, thorium and rare earth 
in Thai monazite by neutron activation analysis. Busamongkol, 
A.; Leenanupan, V.; Ratanalert, N.; Kewsuwan, P.; Srichom, K. Of- 
fice of Atomic Energy for Peace, Bangkok (Thailand). Oct 1987. 
11p. (In Thai). Order Number DE94630029. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The aim of this research is to develop the analytical technique 
for the determination of uranium, thorium, yttrium, dysprosium, 
neodymium, praseodymium, lanthanum, samarium, gadolinium, 
holmium, cerium, ytterbium, terbium and europium in monazite by 
neutron activation analysis. Uranium and thorium in monazite were 
first determined. Then another portion of monazite was digested 
with concentrated perchloric acid in order to separate thorium and 
mix rare earth. From the precipitate obtained, thorium was sepa- 
rated. Only mix rare earth were left for quantitative analysis of each 
individual element by neutron activation. By this method, quantita- 
tive analysis of rare earth was not interfered by uranium and 
thorium due to removal of uranium and thorium at the beginning. 


25200 (OAEP—1-136) Study of decreasing of uranium inter- 
ference in trisodium phosphate from the Thai monazite 
processing. Siri-Upathum, K.; Kewsuwan, P. Office of Atomic En- 
ergy for Peace, Bangkok (Thailand). Oct 1987. 16p. (In Thai). Order 
Number DE94630030. Source: OSTI; NTIS (US Sales Only); INIS. 

The object of this experiment is to study the methods of de- 
creasing uranium content presented as an impurity in tri-sodium 
phosphate from the processing of Thai Monazite. Three methods 
were studied. The addition of 5-35% sodium hydroxide solution 
could decrease 80% of uranium in tri-sodium phosphate, addition 
of 5-40% sodium carbonate solution with 5% sodium hydroxide so- 
lution could decrease uranium content up to 90% and only 40% of 
uranium was found to reduce if aluminium carrier method was 
applied. The recrystallization of tri-sodium phosphate was also re- 
vealed in the experiment to be another of decreasing uranium 





content in the product. The analysis of uranium were done by neu- 
tron activation technique, fluorimetry analysis technique was also 
applied for comparative study. 


25201 (OAEP-1-137) RA-226 concentration in water 
samples near uranium mines and in marine fishes. Porntep- 
kasemsan, B. Office of Atomic Energy for Peace, Bangkok 
(Thailand). Nov 1987. 29p. (In Thai). Order Number DE94630031. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Radium-226 and calcium were measured in water samples from 
the vicinity of three uranium mines and in fish samples collected 
from Puget sound, Washington State. The radium content of the 
samples were below the maximum permissible concentration 3 pCi/ 
L for drinking water recommended by the Public Health Service 
and U.S. Environmental Protection Agency. The mean value of Ra- 
226 in water was 0.428 pCi/L and ranged from 0.043 to 1.552 pCi/ 
L, whereas calcium content ranged from 3.0 to 190.0 mg/L. Ra-226 
concentrations and calcium content in whole fish were 0.833- 
20.328 pCi/kg wet wt. and 114.1-259.3 mg/g ash, respectively. 
Results of the study indicated that Ra-226 concentration in water 
was correlated with calcium concentration but that this correlation 
was not observed in fish sample except English sole. 


25202 (OAEP—1-140) Study of rare earths separation by 
cross-current extraction and countercurrent with reflux extrac- 
tion using 50% tributylphosphate in kerosene as the solvent. 
Pichatpong, P.; Ratanalert, N. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Oct 1988. 16p. (In Thai). Order Number 
DE94630032. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of rare earths separation by solvent extraction, which 
is a part of monazite breakdown process, has been done by shak- 
ing in separate funnel to initiate the cross current and the counter 
current with reflux technique. Rare earths in the aqueous nitrate 
solution were extracted by 50% tributyl phosphate (TBP) in 
kerosene. The results show the preferable separation of the latter 
to the former technique. 


25203 (OAEP-—1-146) Radioactivity of artesian wells in 
Bangkok metropolitan and nearby areas. Pornthepkasemsan, 
B.; Srisuksawad, K.; Sinakom, F. Office of Atomic Energy for 
Peace, Bangkok (Thailand). Jan 1988. 30p. (in Thai). Order Num- 
ber DE94630033. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies concerning the radioactivity quality of artesian water are 
performed by analyzing gross alpha, gross beta, and radium-226 in 
the water samples. Results of three aquifers monitored namely: 
Phra Pradang (depth 100-150 meters), Nakhorn Luang (depth 151- 
200 meters) and Nonthaburi (depth 201-250 meters) were found to 
be: gross alpha; 0.023+-0.004, 0.024+-0.002 and 0.024+-0.01 bec- 
querel per litre respectively; gross beta; 0.070+-0.009, 0.196+-0.03 
and 0.156+-0.003 becquerel per litre respectively and radium-226; 
0.012+-0.0012, 0.16+-0.0003 and 0.014+-0.0002 becquerel per litre 
respectively. The weighted mean of the radioactivity level in the 
three aquifers were proposed as the baseline level in the artesian 
well water in Thailand. The baseline levels are 0.024+-0.001, 
0.176+-0.002 and 0.015+-0.0002 for gross alpha, gross beta, and 
radium-226 respectively. In conclusion, at this present level, the 
Bangkok area artesian well water is considered radiologically safe 
for drinking within the US. Environmental Protection Agency drink- 
ing water standards (US.EPA). Twelve reference water solutions 
from US.EPA were analyzed for analytical quality assurance. The 
total number of 166 water samples from 64 artesian well at a depth 
of 100 and 300 meters were collected by the Bangkok Metropolitan 
Water works between December 1983 to June 1985. 


25204 (PNL-SA-23006) What every radiochemist should 
know about statistics. Nicholson, W.L. Pacific Northwest Lab., 
Richland, WA (United States). Apr 19$4. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-940401-15: International conference on 
methods and applications of radioanalytical chemistry, Kona, HI 
(United States), 10-16 Apr 1994). Order Number DE94014490. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Radionuclide decay and measurement with appropriate counting 
instruments is one of the few physical processes for which exact 
mathematicalV/probabilistic models are available. This paper dis- 
cusses statistical procedures associated with display and analysis 
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of radionuclide counting data that derive from these exact models. 
For low count situations the attractiveness of fixed-count-random- 
time procedures is discussed. 


25205 (PNL-SA-23057) Rapid, quantitative analysis of 
americium, curium and plutonium isotopes in Hanford sam- 
ples using extraction chromatography and precipitation 
plating. Kaye, J.H. (Pacific Northwest Lab., Richland, WA (United 
States)); Strebin, R.S.; Orr, R.D. Pacific Northwest Lab., Richland, 
WA (United States). Apr 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940401—12: International conference on methods and ap- 
plications of radioanalytical chemistry, Kona, HI (United States), 
10-16 Apr 1994). Order Number DE94013316. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recently developed methods for the rapid, quantitative analysis 
of americium (Am), curium (Cm), and plutonium (Pu) isotopes in 
Hanford soil, sludge, and waste-tank samples are described. After 
dissolution, dilutions are made as necessary based on alpha- 
energy analysis of a small aliquot of the original solution. isotopic 
tracers are then added and Am-Cm and Pu are separated by ex- 
traction chromatography, coprecipitated with neodymium fluoride, 
and counted. Examples of alpha spectra are given, and results ob- 
tained for Hanford sludge samples are presented. 


25206 (THAI-AEC—17) Neutron activation analysis of gold 
in teak (tectona grandis). Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1968. 4p. Order Number DE94630034. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The amount of gold in teak had been determined by using neu- 
tron activation technique. The neutron flux utilized was of the order 
of 10'°n/cm2/sec. As usual the spectrum of the energy peak of 
gold was identified using a gamma-multichannel pulse height ana- 
lyzer. The sensitivity for gold was approximately 10-’g. In teak 
especially Na, As, Cu, Mn and La were interfering elements in the 
energy region of 0.4-0.8 MeV. With the result, the non-destructive 
analysis only was not possible and radiochemical separation was 
found essential. The gold content of teak was 0.58+0.0037 ppm. 


25207 (THAI-AEC—22) Determination of manganese, cop- 
per, zinc, iron and molybdenum in animal blood sample by 
neutron activation analysis. Chamnirokasarnt, D. Office of 
Atomic Energy for Peace, Bangkok (Thailand). 1969. 5p. Order 
Number DE94630035. Source: OSTI; NTIS (US Sales Only); INIS. 

The technique of neutron activation analysis had been applied to 
the determination of Mn, Cu, Zn, Fe and Mo in animal blood sam- 
ple as supplied by IAEA for intercomparison purposes. One gram 
of the sample was found to contain 0.3786+-0.0019 ug Mn, 
1.4146+-0.0025 ug cu, 16.5713+-0.0607 ug Zn, 2.7025+-0.0446 
mg Fe and 0.0305 +-0.0013 ug Mo. 


25208 (WHC-SA-2452) Starting up a new U.S. Department 
of Energy Analytical Laboratory at the Hanford site. Grabbe, 
R.R. Westinghouse Hanford Co., Richland, WA (United States). 
May 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9406195-1: 
NORM 1994: American Chemical Society (ACS) northwest regional 
meeting, Anchorage, AK (United States), 16-18 Jun 1994). Order 
Number DE94014638. Source: OSTI; NTIS; INIS; GPO Dep. 

A new analytical chemistry laboratory was constructed on the 
Hanford Site near Richland, Washington by the U.S. Department of 
Energy to provide radiochemistry, inorganic, and organic analytical 
services. The laboratory is staffed and operated by Westinghouse 
Hanford Company, the U.S. Department of Energy contractor of 
the government-owned contractor-operated site. The start-up 
process, after laboratory construction and analytical equipment in- 
stallation, requires a safety analysis report, approved analytical 
procedures, training, a plant “readiness review” by Westinghouse 
Hanford Company, and final approval for start-up by the U.S. De- 
partment of Energy. 


25209 (WSRC-MS-93-400-Rev.1) Colorimetric determina- 
tion of low pH with malachite green: Revision 1. Cloessner, 
P.F.; Baumann, E.W. Westinghouse Savannah River Co., Aiken, 
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SC (United States). Apr 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94014227. Source: OSTI; NTIS; GPO Dep. 

A spectrophotometric method was developed for determination of 
concentration-based pH values from 0 to 2 with malachite green in- 
dicator. A quadratic mode! equation was based on the ratio of the 
absorbances of the peak at 618 nm and the isosbestic point at 518 
nm. Normalization to the isosbestic point was used to stabilize the 
response because the color faded; the useful time interval was 
within 5 minutes after indicator addition. Model and verification sets 
agreed within +0.02 pH units between pH 0.3 and 1.8. This excel- 
lent precision makes the colorimetric method useful for acid 
determinations with a relative precision of >+5%. The presence of 
salts at a salt/acid equivalent ratio >0.| caused a low pH bias. 


25210 (WSRC-RP-—94-146) Year-end report for UST: 
Cesium extraction testing project DOE/DT&E TTP No. SR1-03- 
20-01. Bibler, J.P. Westinghouse Savannah River Co., Aiken, SC 
(United States). 1 Feb 1994. 61p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94009275. Source: OSTI; NTIS; GPO Dep. 

This document contains results of a variety of studies on the SRS 
(Savannah River Site) resorcinol-formaldehyde ion exchange resin 
with a simulant of the high-level liquid waste found in the Hanford 
101-AW tank. Small column studies indicate that flow rates of 2.5 
column volumes or less per hour give well-defined breakthrough 
curves. More rapid flow rates of three to twenty column volumes 
per hour produce leakage of cesium ion before 50% breakthrough 
has been reached after processing about 100 column volumes of 
feed. Upfiow elution of the small columns with three concentrations 
of nitric acid show that about 85% of the cesium, sodium, and 
potassium ions on the resin can be removed simultaneously with 
0.5 M HNO3. Radiolysis studies at doses as high as 1E+09 rads 
have shown that the resin is more stable to radiation in water than 
in the 101-AW simulant. Radiation doses up to 1 E+08 rads did not 
alter the performance of the resin for cesium removal. Exposure to 
radiation or storage did not affect the thermal stability of the resin. 
Hydrogen gas is produced from radiolysis of resin in 101-AW simu- 
lant. Other gases that were measured were No, Oo, COo, NoO, 
CO, and CH,. Densities and kinetic and dynamic viscosities were 
determined for the 101-AW simulant at six temperatures ranging 
between 25°C and 80°C. Preliminary results indicated that the per- 
formance of the resin was only slightly diminished with increase in 
temperature although elution efficiency appeared to be enhanced. 


25211 (WSRC-TR-92-415-Vol.2A) Analysis of water and 
soil from the wetlands of Upper Three Runs Creek: Volume 
2A, Analytical data packages September—October 1991 sam- 
pling. Haselow, L.A. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Rogers, V.A.; Riordan, C.J.; Eidson, G.W.; 
Herring, M.K. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1992. 587p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE94014824. Source: OSTI; NTIS; INIS; GPO Dep. 
Shallow water and soils along Upper Three Runs Creek (UTRC) 
and associated wetlands between SRS Road F and Cato Road 
were sampled for nonradioactive and radioactive constituents. The 
sampling program is associated with risk evaluations being per- 
formed for various regulatory documents in these areas of the 
Savannah River Site (SRS). WSRC selected fifty sampling sites 
bordering the Mixed Waste Management Facility (MWMF), F- and 
H-Area Seepage Basins (FHSB), and the Sanitary Landfill (SL). 
The analytical results from this study provided information on the 
water and soil quality in UTRC and its associated wetlands. The 
analytical results from this investigation indicated that the primary 
constituents and radiological indicators detected in the shallow wa- 
ter and soils were tritium, gross alpha, radium 226, total radium 
and strontium 90. This investigation involved the collection of shal- 
low water samples during the Fall of 1991 and the Spring of 1992 
at fifty (50) sampling locations. Sampling was performed during 
these periods to incorporate high and low water table periods. 
Samples were collected from three sections along UTRC denoted 
as Phase | (MWMF), Phase I! (FHSB) and Phase ill (SL). One vi- 
bracored soil sample was also collected in each phase during the 
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Fall of 1991. This document is compiled solely of experimental 
data obtained from the sampling procedures. 


25212 (WSRC-TR-92-415-Vol.2B) Analysis of water and 
soil from the wetlands of Upper Three Runs Creek: Volume 
2B: Analytical data packages, January-February 1992 sam- 
pling. Haselow, L.A. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Rogers, V.A.; Riordan, C.J.; Eidson, G.W.; 
Herring, M.K. Westinghouse Savannah River Co., Aiken, SC 
(United States). Aug 1992. 418p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94014825. Source: OSTI; NTIS; INIS; GPO Dep. 

Shallow water and soils along Upper Three Runs Creek (UTRC) 
and associated wetlands between SRS Road F and Cato Road 
were sampled for nonradioactive and radioactive constituents. The 
sampling program is associated with risk evaluations being per- 
formed for various regulatory documents in these areas of the 
Savannah River Site (SRS). WSRC selected fifty sampling sites 
bordering the Mixed Waste Management Facility (MWMF), F- and 
H-Area Seepage Basins (FHSB), and the Sanitary Landfill (SL). 
The analytical results from this study provided information on the 
water and soil quality in UTRC and its associated wetlands. The 
analytical results from this investigation indicated that the primary 
constituents and radiological indicators detected in the shallow wa- 
ter and soils were tritium, gross alpha, radium 226, total radium 
and strontium 90. This investigation involved the collection of shal- 
low water samples during the Fall of 1991 and the Spring of 1992 
at fifty (560) sampling locations. Sampling was performed during 
these periods to incorporate high and low water table periods. 
Samples were collected from three sections along UTRC denoted 
as Phase | (MWMF), Phase Il (FHSB) and Phase Ill (SL). One vi- 
bracored soil sample was also collected in each phase during the 
Fall of 1991. This document is compiled of experimental data ob- 
tained from the sampling procedures. 


25213 (WSRC-TR-94-0166) Self-heating of Pu-238 anion 
exchange column. Laurinat, J.E. Westinghouse Savannah River 
Co., Aiken, SC (United States). 23 Mar 1994. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94014865. Source: OSTI; NTIS; 
GPO Dep. 

Heat and mass transfer calculations were performed to deter- 
mine the effect of increases in the H-canyon Frames Waste 
Recovery (FWR) column loading on column temperatures during 
flow interruptions. The heat transfer calculations are based on a 
previous analysis of the H Frames columns, and the mass transfer 
calculations use data from two recent laboratory elutions. The cur- 
rent Technical Standard (TS) limits the total amount of Pu-238 on 
the column to 490 g. To meet production goals for NASA's Cassini 
mission, this limit needs to be increased. in addition to the loading 
limit, the TS stipulates that column temperatures cannot exceed 
60°C. Significant column heating occurs only when flow to the col- 
umn is interrupted. During normal operation, column temperatures 
are approximately equal to the ambient temperature. Results from 
the laboratory elutions and the heat and mass transfer analyses 
show that, for an ambient temperature of 30°C, the maximum col- 
umn temperature cannot reach the TS limit of 60°C until 80 min. 
after flow is interrupted during loading or washing or until 50 min. 
after flow is interrupted during elution. These times are indepen- 
dent of operating conditions. The heating rate for loading and 
washing was calculated assuming adiabatic heating at a maximum 
adsorbed plutonium concentration of 45 g/L. The heating rate for 
elution is based on adiabatic hearing at a total plutonium concen- 
tration of 71 g/L. The maximum total concentration during elution 
consists of 45 g/L adsorbed plutonium plus 26 g/L dissolved pluto- 
nium in equilibrium with the adsorbed solid. Based on the results of 
this study and the previous analysis of the H Frames columns, it is 
safe to raise the Pu-238 loading of the FWR column from 490 to 
800 g or more without violating the TS column temperature limit of 
60°C during a 15-min. flow interruption. 
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Refer also to citation(s) 23420, 23442, 23448, 23449, 23534, 
23656, 23732, 23733, 23748, 23750, 23767, 23773, 23802, 23914, 





24057, 24996, 25176, 25177, 25246, 25722, 25795, 26028, 26200, 
26299, 26703, 27033 


25214 (ANL/CHM/CP-83188) The chemistry and physics of 
transition metal clusters. Parks, E.K. (Argonne National Lab., IL 
(United States). Chemistry Div.); Jellinek, J.; Knickelbein, M.B.; Ri- 
ley, S.J. Argonne National Lab., IL (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9405181-—1: 9. DOE/BES het- 
erogeneous catalysis surface chemistry meeting, Oconomowoc, WI 
(United States), 24-27 May 1994). Order Number DE94014012. 
Source: OSTI; NTIS; GPO Dep. 

In this program the authors study the fundamental properties of 
isolated clusters of transition metal atoms. Experimental studies of 
cluster chemistry include determination of cluster structure, reactiv- 
ity, and the nature of cluster-adsorbate interactions. Studies of 
physical properties include measurements of cluster ionization po- 
tentials and photoabsorption cross sections. Theoretical studies 
focus on the structure and dynamics of clusters, including isomers, 
phases and phase changes, interactions with molecules, and frag- 
mentation process. 


25215 (ANL/CHM/PP-—75225) Electron spin resonance and 
band electronic structure study of the metalinsulator transi- 
tion in (BEDT-TTF)3(HSO,)>. Porter, L.C. (Argonne National Lab., 
IL (United States)); Beno, M.A.; Carlson, K.D.; Geiser, U.; 
Tomasko, M.S.; Wang, H.H.; Williams, J.M.; Kang, D.B.; Whangbo, 
M.H. Argonne National Lab., IL (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94014005. Source: OSTI; 
NTIS; GPO Dep. 

The crystal structure of a 3:2 salt of 
bis(ethylenedithio)tetrathiafulvalene (BEDT-TTF or simply ET), 
(ET)3(HSO4)2, has recently been reported. In this salt, two crystal- 
lographically nonequivalent ET molecules exist, but they are 
essentially identical in structure so that they are each described as 
possessing an average charge of +2/3. (ET)3(HSO,4)o is isostruc- 
tural with other 3:2 salts, (ET)3(ClO4)o (ET)3Bre-2H20, and 
(ET)3(BrO,4)2. (ET)3(HSO,4)2 undergoes a metal-insulator (MI) tran- 
sition at 130 K under ambient pressure. This phase transition is 
suppressed by an applied pressure greater than 0.5 kbar, but no 
superconductivity is found down to 1.3 K. The pressure depen- 
dence of the band gap in (ET)3(HSO,4)o suggests that its MI 
transition does not result from a Peierls instability and is of second 
order. In the present work, the authors examine the nature of this 
MI transition on the basis of electron spin resonance (ESR) mea- 
surements and band electronic structure calculations. 


25216 (ANL/CHM/PP-77639) Radical cations of quadricy- 
clane and norbornadiene in polar ZSM-5 matrices: Radical 
cation photochemical transformations without photons. Barn- 
abas, M.V.; Trifunac, A.D. Argonne National Lab., IL (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94014007. Source: OSTI; NTIS; INIS; GPO Dep. 

Radical cations of quadricyclane (Q) and norbornadiene (NBD) 
are produced by +-radiolysis in zeolites. In polar ZSM-5, only one 
radical cation is initially observed below 100K. Increasing the tem- 
perature above 200K gives rise to the cyclopentadiene radical 
cation. Higher temperatures (>360K) give rise to the cyclopenten- 
4-yl radical. The observation of cyclopentadiene radical cation 
implies the occurrence of the reverse Diels-Alder reaction. This is a 
thermally forbidden, photochemically allowed, process, which is 
made possible by the interaction of the polar zeolite matrix sites 
with parent NBD and Q radical cations. 


25217 (ANL/MSD/PP-77530) Scaling properties of the 
tunneling density of states in cuprate superconductors. Za- 
sadzinski, J.F. (Illinois Institute of Technology, Chicago, IL (United 
States)); Romano, P.; Huang, Qiang; Gray, K.E.; Chen, J. Argonne 
National Lab., IL (United States). Sep 1992. 16p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94014004. Source: OSTI; NTIS; 
GPO Dep. 
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The tunneling density of states (dos) in the energy gap region is 
reported for a variety of cuprate superconductors with Tc values 
ranging from 5.5 K to 100 K. It is shown that for tunneling data 
with relatively low zero bias conductance (< 40% of normal state) 
the dos exhibits features that are similar for all cuprates and the 
energy dependence of the dos studied scales with the gap param- 
eter, A. In particular, the “dip” in the dos for E> A that has also 
been seen in photoemission data on Bi-Sr-Ca-Cu-O, is shown to 
be a common feature of cuprate tunneling data. The fact that the 
location and width of the “dip” scale with the energy gap puts seri- 
ous constraints on its interpretation as an exchange boson. 


25218 (BARC—1993/E/018) Modified molecular sieves: sta- 
tionary phase for the gas chromatographic separation of 
hydrogen isotopes. Pushpa, K.K. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Chemistry Div.); Annaji Rao, K.; lyer, R.M. 
Bhabha Atomic Research Centre, Bombay (india). 1993. 27p. Order 
Number DE94627282. Source: OSTI; NTIS (US Sales Only); INIS. 

Gas chromatographic separation of hydrogen isotopes on differ- 
ent molecular sieves at liquid nitrogen temperature has been 
investigated. Normal molecular sieves 5A, 13X and AW500 are not 
satisfactory for the purpose both in the partially dehydrated as well 
as totally dehydrated state. Molecular sieve 4A in partially dehy- 
drated state separated H2 and D2 while H2 and HD are not well 
resolved. lron exchanged or coated molecular sieves 4A, 5A, 13X 
and AW500 in the partially dehydrated state separated the isotopic 
mixtures Ho, HD, D2 and Ho, HT, To. The resolution varied de- 
pending on the amount of iron content and the residual moisture in 
the molecular sieves. Good separations were obtained on 15% Fe 
coated molecular sieve 5A and 5% Fe coated molecular sieve 4A. 
(author). 18 refs., 6 figs., 3 tabs. 


25219 (DOE/ER/13531-T1) The formation of supported 
bimetallic clusters: The effect of support-metal precursor in- 
teractions: Final report. Gonzalez, R.D. Iilinois Univ., Chicago, IL 
(United States). Dept. of Chemical Engineering. [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-86ER13531. Order Number DE94014594. Source: OSTI; 
NTIS; GPO Dep. 

During the past four years the authors have studied preparative 
variables which affect the surface composition of supported 
bimetallic clusters. In particular, they have focussed their attention 
on metal precursor-support interactions in the preparation of model 
supported Pt-Ru bimetallic clusters. In performing these studies 
they have concluded that in addition to thermodynamic considera- 
tions which stress the importance of enthalpies of sublimation in 
predicting the surface enrichment of one metal in preference to the 
other, a kinetic effect which predicts surface enrichment in the 
metal whose precursor interacts more weakly with the support 
must also be considered. Central to this model, it is envisioned that 
the metal whose precursor interacts more strongly with the support 
anchors the bimetallic cluster. The second metal is then deposited 
on the surface of the metal which anchors the cluster. If pretreat- 
ment temperatures are such that thermodynamic equilibrium is not 
achieved, the surface composition may be quite different from that 
which would be expected on the basis of an equilibrium thermody- 
namic phase diagram. 


25220 (DOE/MC/29228-3770) Selective methane oxidation 
over promoted oxide catalysts: Quarterly report, December 
1993-February 1994. Klier, K.; Herman, R.G.; Sarkany, J.; Sun, 
Q. Lehigh Univ., Bethlehem, PA (United States). Apr 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-92MC29228. Order Number DE94004135. Source: 
OSTI; NTIS; GPO Dep. 

A great deal of experimental research was carried out in previ- 
ous quarters with sulfate-doped Sr/La2O3 catalysts that are very 
active for the oxidative coupling of methane. Data analysis has 
been continued, and the results are discussed further in this 
quarterly report. In addition to data analysis, a new postdoctoral re- 
search scientist has been employed this quarter to work on this 
research project, particularly in terms of developing catalysts and 
processes for switching the product selectivity away from Cz hydro- 
carbons and to oxygenates. Analysis of the catalytic testing data 
demonstrates that the 1 wt% SO,42-/1 wt% Sr/La,O3 catalyst is 
stable at reaction temperatures below 600°C. Even after extensive 
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testing in which reaction parameters such as gas hourly space ve- 
locity and temperature were systematically varied, the catalyst 
exhibited reproducible activity in terms of CH, conversion and se- 
lectivity to Cp hydrocarbons. It is shown that the LazO3, Sr/La2O3, 
and SO,?-/Sr/La2O3 catalysts exhibit the same correlation be- 
tween CH, conversion and Cz hydrocarbon selectivity (i.e. as CH, 
conversion increases, the Co hydrocarbon selectivity increases) 
and in ethene/ethane selectivities (+1/1, especially at higher con- 
versions). This indicates that the mechanism for activating methane 
on the catalysts is probably the same for all the catalysts. The high 
C2 selectivity at high CH, conversion appears to be due to the de- 
pletion of oxygen at high conversions, and this enhances the 
driving force toward partial oxidation products. At the same time, 
the lower levels of CO2 produced decrease the poisoning effect of 
carbonate formation on the catalyst. 


25221 (IC—93/312) The application of density functional 
theory to the analysis of small-angle neutron scattering of 
concentrated microemulsion with nonionic surfactant. Korneta, 
W. (international Centre for Theoretical Physics, Trieste (Italy)); 
Lopez Quintela, M.A.; Liz, L.; Samseth, J. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1993. 8p. Order Number 
DE94627156. Source: OSTI; NTIS (US Saies Only); INIS. 

The experimental results obtained by the static small-angle neu- 
tron scattering technique for the microemulsion consisting of 
40% in volume of nonionic surfactant pentaethylene-glycol-4- 
octylphenylether, equal volumes of heavy water and decane, and 
additives (the salt KCI, the anionic surfactant SDS and butanol) are 
presented and discussed. The universal features of obtained scat- 
tering intensity plots are determined. The shape of the peak 
present in all scattering spectra was fitted by the universal function 
derived from the density functional theory. The persistence length 
of surfactant sheet used in many density functional theories of mi- 
croemulsions is determined and the effect of different additives on 
this length is shown. (author). 10 refs, 2 figs. 


25222 (IC-93/334) Sorption of water vapour by the Na*- 
exchanged clay-sized fractions of some tropical soil samples. 
Yormah, T.B.R. (international Centre for Theoretical Physics, Tri- 
este (Italy)); Hayes, M.H.B. International Centre for Theoretical 
Physics, Trieste (Italy), Sep 1993. 15p. Order Number 
DE94627157. Source: OSTI; NTIS (US Sales Only); INIS. 

Water vapour sorption isotherms at 299K for the Na*-exchanged 
clay-sized (< 2um e.s.d.) fraction of two sets of samples taken at 
three different depths from a tropical soil profile have been studied. 
One set of samples was treated (with HO.) for the removal of 
much of the organic matter (OM); the other set (of the same sam- 
ples) was not so treated. The isotherms obtained were all of type II 
and analyses by the BET method yielded values for the Specific 
Surface Areas (SSA) and for the average energy of adsorption of 
the first layer of adsorbate (E,). OM content and SSA for the un- 
treated samples were found to decrease with depth. Whereas 
removal of organic matter made negligible difference to the SSA of 
the top/surface soil, the same treatment produced a significant in- 
crease in the SSA of the samples taken from the middle and from 
the lower depths in the profile; the resulting increase was more 
pronounced for the subsoil. It has been deduced from these results 
that OM in the surface soil was less involved with the inorganic soil 
colloids than that in the subsoil. The increase in surface area 
which resulted from the removal of OM from the subsoil was most 
probably due to disaggregation. Values of E, obtained show that 
for all the samples the adsorption of water vapour became more 
energetic after the oxidative removal of organic matter; the result- 
ing AE, also increased with depth. This suggests that in the dry 
state, the “cleaned” surface of the inorganic soil colloids was more 
energetic than the "organic-matter-coater surface”. These data pro- 
vide strong support for the deduction that OM in the subsoil was in 
a more "combined” state than that in the surface soil. (author). 21 
refs, 4 figs, 2 tabs. 


25223 (IC-94/17) Towards the theoretical bases of the 
folding of the 100-A nucleosome filament. Chela Flores, J. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 
24p. Order Number DE94627153. Source: OSTI; NTIS (US Sales 
Only); INIS. 


We attempt to model DNA packaging at the various stages of 
ever increasing DNA folding from the 100-A nucleosome filament to 
various further stages leading up to the metaphase chromosome. 
We have assumed that a phase transition has induced chromatin 
into a condensed mode. The mean-field model allows the simulta- 
neous discussion of chromatin with packaging ration » and DNA 
replication at various stages of folding. We derive a formula corre- 
lating (during the S phase of the cell cycle) the DNA polymerase 
velocity r (measured in nucleotides per minute) in a relation of in- 
verse proportionality with the degree of DNA packaging: 1 = 
Xn-'/2, where the dimensional constant \ has been determined. 
This model suggests that in the heterochromatic regions of chro- 
matin there is reduced activity of DNA polymerases. We discuss 
the possible relevance of our model to late replicating telomeres in 
yeast and several higher eukaryotes. (author). 28 refs, 3 tabs. 


25224 (INCT—2135/1) Evaluation of the efficiency of the 
processes of purification of antimony to semiconductor grade 
purity. Walis, L. (institute of Nuclear Research, Warsaw (Poland)); 
Rowinska, L.; Panczyk, E. Institute of Nuclear Research, Warsaw 
(Poland). 1992. 24p. Order Number DE94630138. Source: OSTI; 
NTIS; INIS. 

A complex of techniques for purification of antimony from arsenic 
has been examined with the aid of radiotracer 7°As. The investi- 
gated processes comprised vacuum distillation, zone melting and 
remelting of the metal under artificial slags. The purification effi- 
ciencies for the above processes were high and amounted to 94% 
(for 30% of the charge), 50% (for 50% of the charge) and 99.5% 
(for 60% of the charge), respectively. Attempts were made to de- 
termine the kinetics of the separation of arsenic from antimony by 
distillation. The application of the radioactive tracer made it possi- 
ble to determine rapidly the distribution of impurities after each 
stage of the process within a wide concentration range (10-°-10-7 
g/g). (author). 7 refs, 4 figs, 6 tabs. 


25225 (INIS-mf-13879) Structural characterization of thin- 
film cadmium stearate by X-ray diffraction technique. Mohamad 
Deraman (Unit Tenaga Nuklear, Bangi, Selangor (Malaysia)); Mohd 
Ali Sufi; Kok Kuan Ying; Muhamad Mat Salleh; Chew Tat Tian. No 
corporate text available. 1990. 7p. (CONF-9010557-: 7. seminar 
on solid state physics, Bangi (Malaysia), 8-9 Oct 1990). Order 
Number DE94627158. Source: OSTI; NTIS (US Sales Only). 

X-ray diffraction measurement were carried out on thin films of 
cadmium stearate using an X-ray diffractometer at Unit Tenaga 
Nuklear. Structure characteristic obtained from the measured 
diffraction pattern are compared with that of thin films of man- 
ganese stearate reported earlier by Pomerantz et. al. Some of the 
structural similarities (such as inter-planar spacing) and differences 
(such as the absence of subsidiary peak between Bragg peaks) 
are found and discussed. 


25226 (INIS-mf—13880) On the deposition parameters of in- 
dium oxide (10) and tin oxide (TO) by reactive evaporation 
technique. Hassan, F. (Malaya Univ., Kuala Lumpur (Malaysia)); 
Abdullah, A.H.; Salam, R. No corporate text available. 1990. 4p. 
(CONF-9010557-: 7. seminar on solid state physics, Bangi 
(Malaysia), 8-9 Oct 1990). Order Number DE94627159. Source: 
OSTI; NTIS (US Sales Only). 

Thin films of tin oxide (TO) and indium oxide (IO) are prepared 
by the reactive evaporation technique, where indium or tin sources 
are evaporated and made to react with oxygen gas injected close 
to the substrate. In both depositions a substrate temperature of 
380°C and a chamber pressure of 2x10-5mbar are utilized, but 
however different oxygen flow rates has been maintained. For TO, 
the deposition rate is found to be constant up to about 55 minutes 
of deposition time with a deposition rate of about 0.10 A/s, but for 
longer deposition time the deposition rate increases rapidly up to 
about 0.30 A/s. The IO displays a higher deposition rate of about 
0.80 A/s over a deposition time 30 minutes, beyond which the de- 
position rate increases gradually. 


25227 


(INIS-mf-13890) Ultrasonic characterization of veg- 
etable oil product. Sidek Hj Abd Aziz (Agricultural Univ. of 
Malaysia, Serdang, Selangor (Malaysia)); Chow Sai Pew; Abdul 
Halim Shaari; Nor Azizah Shaari. No corporate text available. 
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1992. 7p. (CONF-9211307—: 9. Seminar on solid state science, Jo- 
hor Bahru (Malaysia), 2-3 Nov 1992). Order Number DE94627160. 
Source: OSTI; NTIS (US Sales Only). 

The ultrasonic wave velocity and attenuation of a number veg- 
etable oil products were measured using an ultrasonic pulse echo 
overlap technique from room temperature up to 90°C. Among the 
liquid samples studied were refined bleach deodorized (RED) palm 
oil, palm olein, coconut oil, corn oil and soya bean oil. The velocity 
of sound in vegetable oil products varies from about 1200 to 200 
ms-1 and decrease linearly as the temperature increases. The ul- 
trasonic properties of the oil are much dependent on their viscosity, 
density, relaxation effect and vibrational anharmonicity. 


25228 (INIS-mf-13891) Some studies on the optical proper- 
ties of calcium, magnesium phosphate glasses. Sahar, M.R. 
(Technology Univ. of Malaysia, Skudai, Johor Bahru (Malaysia)); 
Hussain, B.H. No corporate text available. 1992. 6p. (CONF- 
9211307—-: 9. Seminar on solid state science, Johor Bahru 
(Malaysia), 2-3 Nov 1992). Order Number DE94627161. Source: 
OSTI; NTIS (US Sales Only). 

A series of ternary phosphate glasses based on CaO-MgO-P205 
were prepared and their optical properties were investigated. The 
systematic decrease of density with mole % MgO content indicates 
that the glass specimens were formed without any drastic structural 
conversion. Investigations on the optical absorption coefficient 
show that the optical energy gap for the glasses is reduced as the 
MgO content is increased giving evidence about the systematic 
increase of the concentration of non-bridging oxygen. This was fur- 
ther confirmed by analysing the data of the infrared spectra. 


25229 (INIS-mf—13914, pp. 61-68) Cellular automaton model 
of coupled mass transport and chemical reactions. Karapiperis, 
T. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). 1994. 96p. In 
Paul Scherrer Institut annual report 1993: Annex IV: PSI nuclear 
energy research progress report 1993. Order Number 
DE94629163. 

Mass transport, coupled with chemical reactions, is modelled as 
a cellular automaton in which solute molecules perform a random 
walk on a lattice and react according to a local probabilistic rule. 
Assuming molecular chaos and a smooth density function, we ob- 
tain the standard reaction-transport equations in the continuum 
limit. The model is applied to the reactions a + b @c anda+b 
—c, where we observe interesting macroscopic effects resulting 
from microscopic fluctuations and spatial correlations between 
molecules. We also simulate autocatalytic reaction schemes dis- 
playing spontaneous formation of spatial concentration patterns. 
Finally, we propose and discuss the limitations of a simple model 
for mineral-solute interaction. (author) 5 figs., 20 refs. 


25230 (INIS-mf-13949, pp. 19) Radial distribution X-ray ab- 
sorption fine structure analysis of Al - La metallic glass. 
Frenkel, A. (Tel Aviv Univ. (Israel). Sackler Faculty of Exact Sci- 
ences); Rubshtein, A.; Voronel, A.; Stern, E.A.; Manov, V. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195—-: 1994 annual meeting of the Israel Physical Society, 
Haifa (israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. METALLIC GLASSES/crystallography; 
ALUMINIUM ALLOYS; LANTHANUM ALLOYS; CRYSTALLOGRA- 
PHY; PHOTON TRANSMISSION SCANNING 


25231 (IS-T—1685) The mechanism of the oligomerization 
of thiophene-based para-quinodimethanes. Wang, Yili. Ames 
Lab., IA (United States). 24 Apr 1994. 97p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE94014232. Source: OSTI; NTIS; GPO Dep. 

For the last decade, the Trahanovsky research group has 
focused on the study of various reactive molecules such as o- 
quinodimethanes (o-QDM’s) and p-quinodimethanes (p-QDM'’s) 
derived from benzene, furan, and thiophene. These types of 
molecules are reactive and dimerize or polymerize at room temper- 
ature. One of the group’s interests is to understand the 
dimerization mechanism of these molecules. Paper 1 describes the 
preparation and dimerization product analyses of 2-ethylidene-5- 
methylene-2,5-dihydrothiophene. Insights provided by these results 
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into the mechanism of the dimerization of 2,5-dimethylene-2,5- 
dihydrothiophene are discussed. In paper 2, a convenient synthesis 
of cyclooctadecane is presented. 


25232 (IS-T-1708) Thermochemical decomposition and 
isomerization of polysilacyclodialkynes and thermochemical 
and photochemical decomposition of cyclopolysilylketenes. 
Altman, L.B. Ames Lab., IA (United States). 10 May 1994. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. Order Number DE94014235. Source: 
OSTI; NTIS; GPO Dep. 

Kinetic data for elimination of silylene supports formation of a 
“tighter” transition state, indicating a silacyclopropene intermediate. 
This extends the silacyclopropene mechanism to the cyclicdialkyne 
system and validates the consistency of the mechanism for 
silylakynes, in general. Investigation into the other possible silacy- 
clopropene product established the instability of the product. The 
work with silylketenes proved that an inherent difference exists 
between reactivity of monosilyl-substituted ketenes and polysilyl- 
substituted ketenes. Although the mechanism for thermal 
decomposition of bis(silyl)ketenes can be modified to account for 
the unexpected silylene elimination products, reasons for the differ- 
ence are limited to speculation. The photochemistry of silyiketenes 
has not been previously studied, so a model system does not exist 
for comparison with our polysilylketene work. The photochemical 
experimentation suggests that the photochemistry and thermo- 
chemistry of polysilyiketenes is not the same. A more extensive 
study of the mechanism of the systems covered in this research as 
well as with monosilyl-substituted systems is needed. 


25233 (JINR-R-6-93-289) Entropy and enthalpy of adsorp- 
tion of gaseous chlorides of metals on quartz glass as a 
function of the molecular composition. Chuburkov, Yu.T.; Nam 
Kho Seb; Al’pert, L.K.; Zvara, |. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
19p. (In Russian). Order Number DE94627162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

33 refs.; 6 fig.; 4 tabs. Submitted to Radiokhimiya. 

Adsorption of Cs, Au, Tb, Tm, Pb, Zr, Hf, Sb, Bi, Nb chlorides 
has been studied using micro quantities of radionuclides. The ex- 
periments have been performed in a_ thermochromatographic 
column with SOCl, as a chlorinating agent at some ‘perfect’ purifi- 
cation of the carrier-gas and the surface of the quartz glass as well 
as at less through one. It has been found from the temperature de- 
pendence of the Henry constant that A S°. values (for a certain 
standard state) of chloride fall in a narrow range of (130-170) J- 
mol~'-K-". After introducing the data for Pb free atoms the corre- 
lation with the number of atoms in a molecule, m, has been found 
AS°,, = -184+8,5 m. Then the adsorption enthalpy can be estimated 
from a single experimental point for the adsorption equilibrium us- 
ing the formula AH°, = (8,5 m - 184 - R 1 n K°,)T, as well as 
from the temperature of the maximum of the thermochromato- 
graphic peak, using the basic equation of thermochromatography 
and substituting the above formula for AS°... For the conditions of 
the perfect cleaning the rule -AH°®.,<AHvap, is usually satisfied, 
which can be useful for identifying the chemical state of elements 
in gas phase and estimating the degree of modification of the sor- 
bent surface. 33 refs.; 6 fig.; 4 tabs. Submitted to Radiokhimiya. 


25234 (KFK-5113) Calculation of phase equilibria, critical 
curves and excess functions for binary and ternary water- 
oxygen-hydrogen sytems up to 200 MPa and 400°C. Neichel, M. 
(Karlsruhe Univ. (T.H.) (Germany). Inst. fuer Physikalische Chemie 
1); Franck, E.U. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Heisse Chemie. Jul 1993. 33p. (In German). Order 
Number DE94779129. Source: OSTI; NTIS (US Sales Only); INIS. 

A rational equation of state for higher, reduced temperatures 
with repulsion and attraction terms permits calculation of phase 
equilibria, critical curves and excess functions for the binary sys- 
tems H2-O2, H2O-H2 and H20-O>. For the first system comparison 
with Ho-No, for the two others comparison with experimental data 
is possible. With this basis, isothermal phase diagrams for the 
ternary systems H2O0-H2-O2 between 523K and 643K up to 2000 
bar could be predicted. Between the miscibility gaps for the binary 
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subsystems H2O-H2 and H2O-Os a ternary two-phase region ex- 
tends, which is demonstrated with triangular isothermal prisms. The 
two-phase region shrinks with increasing temperature. (orig.) 


25235 (KFK-5280) Electron spectroscopy on _high- 
temperature superconductors and related compounds. 
Knupfer, M. Kernforschungszentrum Karlsruhe GmbH (Germany). 
inst. fuer Nukleare Festkoerperphysik; Karlsruhe Univ. (T.H.) (Ger- 
many). Fakultaet fuer Physik. Jan 1994. 105p. (In German). Order 
Number DE94778957. Source: OSTI; NTIS (US Sales Only); INIS. 

In the last two classes of materials have been discovered which 
distinguish themselves due to a transition into the superconducting 
state at relatively high temperatures. These are the cuprate super- 
conductors and the alkali metal doped fullerenes. In this work the 
electronic structure of representatives of these materials, undoped 
and Ca-doped YBazCu,O, and AgCego (A=K, Rb), has been inves- 
tigated using electron energy-loss spectroscopy and photoemission 
spectroscopy. (orig.) 


25236 (KFK-PEF-104, pp. 401-412) Studies concerning 
thermodynamics and kinetics of the absorption of halogenated 
hydrocarbons relevant to environment. Weisweiler, W. (Karl- 
sruhe Univ. (T.H.) (Germany). Inst. fuer Chemische Technik); 
Eidam, K.; Winterbauer, H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhattung (PEF). Apr 1993. 552p. (in Ger- 
man). (CONF-9303276-: 9. annual report of the research program 
for air pollution prevention measures of Kernforschungszentrum 
Karlsruhe GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 
9th PEF status colloquium from March 9-11, 1993 at the Nuclear 
Research Center Karisruhe: Progress reports. Order Number 
DE94778802. Source: OST!; NTIS (US Sales Only); INIS. 

In the context of the research project the scrubbing of air con- 
taminated by peculiar volatile organic compounds was investigated 
using the absorption technique by means of high boiling organics 
as washing liquids. Eight chlorinated hydrocarbons well known 
from technical processes were chosen to be representative for the 
volatile organic compounds. Eleven absorption media were 
selected on the basis of their physical properties. For the determi- 
nation of the solubility data of the absorption media due to 
chlorinated hydrocarbons, nitrogen as well as a mixture of nitrogen 
and oxygen were used as carrier gas. The influence of the dipole 
moment of the absorption media on the amount of solubility - ex- 
pressed as enrichment factor - was studied, too. Concerning the 
technical application, the thermostability and the stability against di- 
luted inorganic acids were studied as well. Five of the tested 
absorption media show properties to be suitable for a technical ap- 
plication. (orig.) 


25237 (KFK-PEF—-104, pp. 423-433) Catalytic combustion of 
volatile organic compounds in flue gases on mixed oxide cata- 
lysts. Lintz, H.G. (Karlsruhe Univ. (T.H.) (Germany). Inst. fuer 
Chemische Verfahrenstechnik); Wittstock, K. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (in German). (CONF-9303276-: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The flow reversal or Matros reactor has been proposed for the 
catalytic incineration of volatile organic compounds (VOC) in flue 
gas of low heat value in order to avoid additional heating or the ad- 
dition of further gaseous combustibles. The same principle of heat 
storage can be used by a rotating device analogous to the rotating 
Ljungstroem heat exchanger in power stations. The investigation of 
the catalytic incineration of solvent containing air have shown, that 
in some cases partial oxidized intermediates e.g. acetaldehyde or 
formaldehyde may be formed, which are often more noxious than 
the original solvent itself. The oxidation of butylacetat on an indus- 
trial used CuMn2O,-catalyst has shown the production of so much 
acetaldehyde that even at a conversion rate of 99% the concentra- 
tion of acetaldehyde was greater than the limit (TA-Luft). Thus the 
oxidation kinetic of butylacetate on a ternary oxide (CuMn2zO,) was 
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investigated. The kinetic measurements were made either by use 
of a gradientless recirculation reactor or by monitoring the gas 
phase composition along the length of a fixed bed of catalyst. The 
network of reactions taking place in this system can be described 
by a combination of parallel and consecutive reactions. The mea- 
sured values were fitted by empirical rate equations using the 
simplex method to determine the appropiate rate constants. With 
this knowledge it is possible to predict the dimensions of a reactor, 
so that the concentration of every compound, either solvent or in- 
termediate, are less than the limit. (orig.) 


25238 (LA-12720-MS) Calcite deposits in drill cores USW 
G-2 and USW GU-3/G-3 at Yucca Mountain, Nevada: Prelimi- 
nary report. Vaniman, D.T. Los Alamos National Lab., NM (United 
States). Apr 1994. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94008780. Source: OSTI; NTIS; INIS; GPO Dep. 

Yucca Mountain is being studied as a potential site for deep geo- 
logic disposal of high-level radioactive waste. Should a repository 
be developed at Yucca Mountain, the preferred location is within 
the upper unsaturated tuffaceous volcanic rocks. In this location, 
one factor of concern is the amount and rate of aqueous transport 
through the unsaturated rocks toward the underlying saturated in- 
tervals. Calcite, one of the most recently-formed minerals at Yucca 
Mountain, is of minor abundance in the unsaturated rocks but is 
widely distributed. Studies of calcite ages, isotopic systematics, 
chemistry and petrography could lead to a better understanding of 
transport processes at Yucca Mountain. 


25239 (LA-SUB-—94-9) Fundamental kinetics of methane ox- 
idation in supercritical water: Summary report. Webley, P.A. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering); Tester, J.W. Los Alamos National 
Lab., NM (United States); Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Dept. of Chemical Engineering. 22 May 
1989. 21p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94015423. Source: OSTI; NTIS; GPO Dep. 

Fundamental understanding of the oxidation of compounds in 
supercritical water is essential for the design, development and op- 
eration of a supercritical water oxidation unit. Previous work in our 
group determined the oxidation kinetics of carbon monoxide and 
ethanol in supercritical water for temperatures ranging from 400 to 
540 C. Oxidation studies of methane up to 700 C have recently 
been completed and are presented in this report. Theoretical stud- 
ies of fundamental kinetics and mechanistic pathways for the 
oxidation of methane in supercritical water are discussed. Applica- 
tion of current gas phase elementary reaction models are briefly 
presented and their limitations discussed. 


25240 (LA-UR-94-1919) Asymptotic behavior in grain 
growth. Wu, D.T. Los Alamos National Lab., NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940411-37: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (United States), 4-8 Apr 1994). Order Number DE94014452. 
Source: OSTI; NTIS; GPO Dep. 

Hillert’s model of grain growth consists of a drift term in size 
space that leads asymptotically to a distribution function and a 
growth exponent not often observed. Later theories introduce a dif- 
fusion term that is either assumed to dominate the drift term or a 
correction to it. This paper shows that the lower order drift term 
alone determines asymptotic grain growth behavior. A possible con- 
clusion is that experimental results may need to be reinterpreted. 


25241 (PNL-SA-24162) High performance computational 
chemistry: Towards fully distributed parallel algorithms. Guest, 
M.F. (Pacific Northwest Lab., Richland, WA (United States). Molec- 
ular Science Research Center); Apra, E.; Bernholdt, D.E. Pacific 
Northwest Lab., Richland, WA (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940456-21: 1994 Society for Computer 
Simulation multiconference, San Diego, CA (United States), 11-15 


Apr 1994). Order Number DE94014561. Source: OSTI; NTIS; GPO 
Dep. 





An account is given of work in progress within the High Perfor- 
mance Computational Chemistry Group (HPCC) at the Pacific 
Northwest Laboratory (PNL) to develop molecular modeling soft- 
ware applications for massively parallel processors (MPPs). A 
discussion of the issues in developing scalable parallel algorithms 
is presented, with a particular focus on the distribution, as opposed 
to the replication, of key data structures. Replication of large data 
structures limits the maximum calculation size by imposing a low 
ratio of processors to memory. Only applications that distribute 
both data and computation across processors are truly scalable. 
The use of shared data structures, which may be independently 
accessed by each process even in a distributed-memory environ- 
ment, greatly simplifies development and provides a significant 
performance enhancement. In describing tools to support this pro- 
gramming paradigm, an outline is given of the implementation and 
performance of a highly efficient and scalable algorithm to perform 
quadratically convergent, self-consistent field calculations on 
molecular systems. A brief account is given of the development of 
corresponding MPP capabilities in the areas of periodic Hartree 
Fock, Moeller-Plesset perturbation theory (MP2), density functional 
theory, and molecular dynamics. Performance figures are pre- 
sented using both the Intel Touchstone Delta and Kendall Square 
Research KSR-2 supercomputers. 


25242 (PNL-SA-24225) Direct observation of infrared free 
induction decay of liquid water molecules with a femtosecond 
OPO at 3 micron. Crowell, R.A.; Holtom, G.R.; Xie, S.X. Pacific 
Northwest Lab., Richland, WA (United States). May 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940593—11: 9. international 
conference on ultrafast phenomena, Dana Point, CA (United 
States), 1-5 May 1994). Order Number DE94014448. Source: 
OSTI; NTIS; GPO Dep. 

The infrared vibrational quantum beats of solution phase water 
molecules are directly observed at room temperature by up- 
coverting the free induction decay generated with a femtosecond 
optical parametric oscilator. 


25243 (SAND-94-1159C) Characterization of silica-doped 
hydrous titanium oxide (HTO:Si)-supported nickel molybde- 
num (NiMo) catalyst coatings. Gardner, T.J.; McLaughlin, L.I.; 
Lott, S.E.; Oelfke, J.B. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940813-10: 208. American Chemical Society national meeting, 
Washington, DC (United States), 21-26 Aug 1994). Order Number 
DE94013780. Source: OSTI; NTIS; GPO Dep. 

For hydrogenation of pyrene, bulk NiMo/HTO:Si catalysts have 
been developed that perform better than a commercial benchmark 
catalyst (Amocat 1C) on either a catalyst weight or active metals 
basis. This preparation process has been extended to produce 
NiMo/HTO:Si-coated -+-Al,O3 extrudate with intermediate catalytic 
activity with respect to Amocat 1C and bulk NiMo/HTO:Si catalysts. 
Controlled experiments which simulated the Mo ion exchange con- 
ditions for the NiMo/HTO:Si-coated +-Al,O3 catalyst with either 
bulk HTO:SI or y-AlbO3 extrudate showed that ion exchange/ 
adsorption of Mo is possible on both. Higher Mo loadings with 
higher catalyst activity (catalyst weight basis) were obtained on the 
HTO:SI than the +-Al,O3 extrudate, indicating that the catalyst ac- 
tivity of the NiMo/HTO:Si-coated +-Al,O3 catalyst is dominated by 
the MoS2 present on the HTO:SI coating. Future experiments are 
in progress to provide additional chemical and microstructural evi- 
dence to support these findings. 


25244 (SKB-TR-93-29) Diffusion of radionuclides in con- 
crete/bentonite systems. Albinsson, Y. (Chalmers Univ. of 
Technology, Gothenburg (Sweden). Dept. of Nuclear Chemistry); 
Boerjesson, S.; Andersson, K.; Allard, B. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Feb 1993. 42p. 
Order Number DE94630142. Source: OSTI; NTIS; INIS. 

In a repository for nuclear waste, different construction materials 
will be used. Two important materials among these are concrete 
and bentonite clay. These will act as mechanical barriers, prevent- 
ing convective water flow and also retard transport due to diffusion 
of dissolved radionuclides by a combination of mechanical con- 
straints and chemical interactions with the solid. An important issue 


40 CHEMISTRY 
4005 Photochemistry 


is the possible change of the initial sodium bentonite into the cal- 
cium form due to ion exchange with calcium from the cement. The 
initial leaching of the concrete has been studied using radioactive 
spiked concrete in contact with compacted bentonite. The diffusion 
of Cs, Am and Pu into 5 different types of concrete in contact with 
porewater have been measured. The measured diffusivity for Cs 
agrees reasonable well with data found in literature. For Am and 
Pu no movement could be measured (less than 0.2 mm) even 
though the contact times were extremely long (2.5 y and 5 y, re- 
spectively). This report gives also a summary of the previously 
published results about sorption and diffusion of radionuclides in 
cement performed in Prav/KBS/SKB projects 1980-1990. 25 refs 


4004 Electrochemistry 
Refer also to citation(s) 23378, 24899 


25245 (LBL-35127) 1: Redox chemistry of bimetallic fulva- 
lene complexes; 2: Oligocyclopentadienyl complexes. Brown, 
D.S. (Univ. of California, Berkeley, CA (United States). Dept. of 
Chemistry). Lawrence Berkeley Lab., CA (United States). Nov 
1993. 127p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94014930. Source: OSTI; NTIS; GPO Dep. 

The electrochemistry of the heterobimetallic complexes 
(fulvalene)WFe(CO)s (30) and (fulvalene)WRu(CO)s (31) has been 
investigated. Compound 30 is reduced in two one-electron pro- 
cesses, and this behavior was exploited synthetically to prepare a 
tetranuclear dimer by selective metal reduction. Complex 31 dis- 
played a distinction between the metals upon reoxidation of the 
dianion, allowing the formation of a dimer by selective metal anion 
oxidation. The redox behavior of 30 led to an investigation of the 
use of electrocatalysis to effect metal-specific ligand substitution. 
It was found that reduction of 30 with a_ catalytic 
amount of CpFe(CgsMeg) (97) in the presence of excess 
P(OMe)3 or PMe3z led to the formation of the zwitterions 
(fulvalene)[W(CO)s — ][Fe(CO)PR3*] (107, R = P(OMe)3; 108, R = 
PMe3). Compound 31 also displayed unique behavior with differ- 
ent reducing agents, as the monosubstituted zwitterion 
(fulvalene)[W(CO)s3 — ][Ru(CO)2(PMes3)*] was obtained when 97 
was used while the disubstituted complex (fulvalene) [W(CO)3—] 
[Ru(CO)(PMes3)2*] was produced when Cp*Fe(CgMee¢) was the cat- 
alyst. Potential synthetic routes to quatercyclopentadienyl 
complexes were also explored. Various attempts to couple hetero- 
bimetallic fulvalene compounds proved to be unsuccessful. 138 
refs. 


25246 Catalyzed enzyme electrodes. Zawodzinski, T.A.; Wil- 
son, M.S.; Rishpon, J.; Gottesfeld, S. To Dept. of Energy. 1992. 
Filed date 15 May 1992. U.S. Patent Application 7-883,746. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94014898. Source: 
OSTI; NTIS; GPO Dep. 

An enzyme electrode is prepared with a composite coating on an 
electrical conductor. The composite coating is formed from a cast- 
ing solution of a perfluorosulfonic acid, polymer, an enzyme, and a 
carbon supported catalyst. The solution may be cast directly on the 
conductor surface or may be formed as a membrane and applied 
to the surface. The perfluorosulfonic acid ionomer formed from the 
casting solution provides an insoluble biocompatible protective ma- 
trix for the enzyme and acts to retain the enzyme for long term 
availability in the electrode structure. The carbon supported cata- 
lyst provides catalytic sites throughout the layer for the oxidation of 
hydrogen peroxide from the enzyme reactions. The carbon support 
then provides a conductive path for establishing an electrical signal 
to the electrical conductor. In one embodiment, the electrical con- 
ductor is a carbon cloth that permits oxygen or other gas to be 
introduced to the perfluorosulfonic polymer to promote the enzyme 
reaction independent of oxygen in the solution being tested. 
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25247 (DOE/ER/13150—-1) Optically driven surface reac- 
tions: Laser probes of surface dynamics: Final report. 
Cavanagh, R.R.; King, D.S. National Inst. of Standards and Tech- 
nology (MSEL), Gaithersburg, MD (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-84ER13150. Order Number DE94015310. Source: 
OSTI; NTIS; GPO Dep. 

Optical stimulation of surface reactions has attracted consider- 
able attention, both as a test bed for probing fundamental chemical 
events and as an avenue for novel low temperature surface modifi- 
cation. The impact areas for the associated optically driven 
reactions range from materials synthesis and modification to envi- 
ronmental remediation. To optimally exploit lasers in these surface 
processes, it is essential to understand reaction and energy trans- 
fer pathways of adsorbates on surfaces. This project is directed at 
establishing the dominant energy transfer mechanisms in these 
reactions. The authors have focused their efforts on deposition sys- 
tems where the relevant adsorbates are typically organometallic 
molecules. Ideally, the laser radiation will strip away the ligands, 
which desorb into the gas phase, leaving behind a pattered layer 
of metal atoms. In reality, there are a number of competing path- 
ways, such as energy transfer and ligand interactions, which 
interfere with this ideal picture. To serve as a model system in the 
characterization of laser-induced deposition, the photodecomposi- 
tion dynamics of Mo(CO),/Si(111) 7x7 have been probed by 
applying surface sensitive diagnostics to follow the photomodified 
surface and state-selective detection techniques to establish the 
energy content of the evolved CO photoproduct. 


25248 (DOE/ER/13150-T5) Optically driven surface reac- 
tions: Laser probes of surface dynamics: Progress report. 
Cavanagh, R.R.; King, D.S. National Inst. of Standards and Tech- 
nology, Gaithersburg, MD (United States). [1994]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract Al05- 
84ER13150. Order Number DE94015311. Source: OSTI; NTIS; 
GPO Dep. 

The author’s study of the dynamics of photodesorption of NO 
from Si(111) 7x7 under conditions of low NO coverage has been 
completed. The final results are discussed herein. In addition, stud- 
ies of the photodecomposition of Mo(CO), absorbed on Si(111) 
have been initiated. Preliminary results and future studies are out- 
lined. 
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25249 (ANL/CHM/CP-81481) Reduction and aggregation of 
silver in aqueous gelatin and silica suspensions. Kapoor, S. 
(Argonne National Lab., IL (United States)); Lawless, D.; Ken- 
nepohl, P.; Meisel, D.; Serpone, N. Argonne National Lab., IL 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9405179-1: Physics and chemistry of imaging systems 
conference, Rochester, NY (United States), 15-20 May 1994). Or- 
der Number DE94013998. Source: OSTI; NTIS; INIS; GPO Dep. 

The investigation of silver reduction and aggregation processes 
are of specific interest to the photographic industry, which relies 
heavily on photochemical equivalents of these reactions. Mechanis- 
tic insights into the formation of small silver clusters in aqueous 
solution have been obtained from both pulse and +-radiolytic stud- 
ies. This paper examines the reduction of silver ions and the 
subsequent formation of silver clusters in aqueous gelatin solutions 
and on colloidal silica particles using the pulse radiolysis technique. 
The aggregation processes are compared with the parallel reac- 
tions in aqueous solutions. 


25250 (ANL/CHMW/PP-73572) Direct detection of neutral 
metal atoms in electron-stimulated desorption: Al from CH,0/ 
Al(111) - velocity distribution and absolute yield. Whitten, J.E. 
(Argonne National Lab., IL (United States)); Young, C.E.; Pellin, 
M.J.; Gruen, D.M.; Jones, P.L. Argonne National Lab., IL (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94014011. Source: OSTI; NTIS; INIS; GPO Dep. 
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Electron-stimulated desorption of neutral aluminum from the sys- 
tem CH3O/Al(111) has been directly monitored via quasiresonant 
photoionization with 193 nm excimer laser light and confirmed by 
two-step resonant ionization, utilizing the Al 3d 2D manifold. Veloc- 
ity distribution measurements for the neutral Al peak at ~ 800 m/s 
for 1 keV incident electron energy. An absolute yield of 3.2 x 10-® 
Al atoms/electron was determined by comparison with sputtering 
measurements in the same apparatus. This is the first observation 
of electron-stimulated metal desorption from adsorbate-covered 
metallic surfaces. 


25251 (ANL/CHM/PP-—78170) Transformations of toluene 
radical cation in ZSM-5 and Silicalite. Barnabas, M.V.; Werst, 
D.W.; Trifunac, A.D. Argonne National Lab., IL (United States). 
Chemistry Div. 25 Nov 1992. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94014009. Source: OSTI; NTIS; INIS; GPO Dep. 

Toluene radical cations produced by + irradiation at 77 K in 
ZSM-5 and Silicalite (isomorphous with ZSM-5 but nonpolar) un- 
dergo a reversible transformation to the norbornadiene radical 
cation at temperatures <150K. The transformation occurs to a 
greater extent in the more polar zeolite (ZSM-5). The substrate 
concentration plays an important role. Toluene radical cations 
undergo ion-molecule reactions to give benzyl radicals at low sub- 
strate loading at temperatures >200 K. At higher concentration, 
different adsorption sites become populated which allow the trans- 
formation to norbornadiene radical cation to take place. 


25252 (INIS-mf-13928) Obtention of cationic polymeric 
membranes by radiation-induced grafting method. Marin H E, 
H. Universidad Autonoma del Estado de Mexico, Toluca (Mexico). 
Facultad de Quimica. 1994. 61p. (in Spanish). Order Number 
DE94629193. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation-induced grafting of LDPE with the monomers, acrylic 
acid and methacrylic acid, has been studied. The grafting was 
made with several presentations of LDPE (foil, powder and pellets) 
by direct method using a Co®° gamma rays. The irradiation was 
carried out in vacuum at room temperature at different doses (0.02 
kGy - 0.2 kGy) with a rate dose of 0.8632 kGy/h. The graft yield 
was measured by the relation of initial and final weights. The varia- 
tions of the LDPE structure was followed by infrared absorption 
spectroscopy and the results showed that there was important vari- 
ations in LDPE structure when the dose increases. The tensile 
strong properties of the copolymers were investigated and it was 
found that the structure of LDPE was modified by the presence of 
chains of poly (acrylic) and poly (methacrylic) acid and this was re- 
flected in the tensile properties of the polymer. A trial has been 
made in order to use the powder presentation of the copolymer like 
ion exchange resin first we measured volumetrically the quantity of 
milliequivalents per gram of carboxylic groups by titration 5 ml. of a 
solution 0.1 N of NaOH, which was 48 h. in contact with the 
copolymer, with a solution 0.1 N of HCl and we found that the 
quantity of milliequivalents enhance according with the irradiation 
dose. Finally, we made ion exchange experiments by passing a 
solution containing Ca ** ions through ion exchange columns 
packed with the copolymer the results showed that these copoly- 
mers has good properties in retaining Cat*® ions. We conclude that 
these copolymers can be used for ion exchange process however 
final conditions must be improved. (Author). 


25253 (KFK-PEF—104, pp. 445-455) Removal of volatile or- 
ganic compounds (VOC) from off-gas by electron beam. 
Maetzing, H. (Kernforschungszentrum Karlsruhe GmbH (Germany). 
Lab. fuer Aerosolphysik und Filtertechnik); Woletz, K.; Paur, H.P. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (in German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The electron beam (EB) process is well suited to remove small 
concentrations of pollutants from large volume flows. Previously, 
the process was tested successfully for the simultaneous removal 





of NO, and SO» from fossile fuelled power plants. The removal of 
VOC from industrial off-gas and the removal of NO,, SO2 and 
hydrocarbons from automobile tunnels are important new applica- 
tions. The irradiation of these systems with energetic (300-800 
keV) electrons produces excited state and ionized species which 
generate high radical concentrations by reaction with the matrix 
gas. The radicals (especially the OH radical) then react with the 
pollutants and remove them by oxidation. In this work, the VOC re- 
moval from simulated industrial off-gas was measured as function 
of inlet concentration and irradiation dose. The removal efficiency 
was found to be about 40 g C/kWh at low removal yields and 
around 15-20 g C/kWh at removal yields close to 70%. Besides 
CO and COs, aerosol formation is observed due to irradiation. Ac- 
cording to the carbon balance, 35% of the input carbon are found 
in the aerosol. Some inorganic by-products were found (O3, NOz, 
N20, HNOz, HNO3) and measured quantitatively. From these by- 
products only N2O cannot be degraded heterogeneously across 
the filter surface. (orig.) 
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25254 (BARC—1993/P/009) Radiochemistry Division annual 
progress report : 1992. Natarajan, V. (Bhabha Atomic Research 
Centre, Bombay (india). Radiochemistry Div.); Godbole, S.V.; lyer, 
R.H. (eds.). Bhabha Atomic Research Centre, Bombay (India). 
1994. 217p. Order Number DE94627285. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The research and development activities of the Radiochemistry 
Division during 1992 are briefly described in the form of individual 
summaries grouped under the headings: (1) Nuclear Chemistry, 
(2) Actinide Chemistry, (3) Spectroscopy, and (4) Instrumentation. 
A list of publications numbering 95 by the scientific staff of the Divi- 
sion is also included in the report. (author). 35 figs., 56 tabs. 


25255 (CEA-CONF-11739) The plutonium: brief presenta- 
tion of its nuclear, physical and chemical properties. Madic, C. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1993. 27p. (in 
French). (CONF-9304253—: The plutonium in question (SFEN), 
Paris (France), 27 Apr 1993). Order Number DE94629162. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this text we give a brief presentation of the nuclear properties 
(isotopes, isotopic composition of spent fuels, decay), of the physi- 
cal properties (phase diagrams, alloys) and of the chemical 
properties (complexes, solvent extraction) of the plutonium. 


25256 (CONF-940301-37) Characterization of transuranium 
actinide alloy phase diagrams. Gibson, J.K. (Oak Ridge National 
Lab., TN (United States)); Haire, R.G.; Gensini, M.M.; Ogawa, T. 
Oak Ridge National Lab., TN (United States). 2 May 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 207. spring national meeting of 
the American Chemical Society (ACS); San Diego, CA (United 
States); 13-18 Mar 1994. Order Number DE94013836. Source: 
OSTI; NTIS; GPO Dep. 

Alloys of Np have been studied less than those,of the neighbor- 
ing elements, U and Pu; the higher actinides have received even 
less attention. Recent interest in 2°7Np, *47Am and other actinide 
isotopes as significant, long-lived and highly radiotoxic nuclear 
waste components, and particularly the roles of metallic materials 
new handling/separations and remediation technologies, demands 
that this paucity of information concerning alloy behaviors be ad- 
dressed. An additional interest in these arises from the possibility 
of revealing fundamental properties and bonding interactions, 
which would further characterize the unique electronic structures 
(e.g., 5f electrons) of the actinide elements. The small empirical 
knowledge basis presently available for understanding and model- 
ing the alloying behavior of Np is summarized here, with emphasis 
on our recent results for the Np-Am, Np-Zr and Np-Fe phase diag 
rams. In view of the limited experimental data base for neptunium 
and the transplutonium metals, the value of semi-empirical 
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intermetallic bonding models for predicting actinide alloy thermody- 
namics is evaluated. 


25257 (INIS-mf—14279) Suitability of thermoluminescence, 
chemiluminescence, ESR and viscosity measurements as 
detection method for the irradiation of medicinal herbs. SozEp- 
Hefte, v. 12/1998. Schuettler, C.; Gebhardt, G.; Stock, A.; Helle, N.; 
Boegl, K.W. Bundesgesundheitsamt, Berlin (Germany). Inst. fuer 
Sozialmedizin und Epidemiologie. 1993. 81ip. (in German). Order 
Number DE94781826. Source: OSTI; NTIS (US Sales Only); INIS. 

Chemiluminescence, electron spin resonance, thermolumines- 
cence and viscosity measurements have been investigated for their 
suitability as detection method for the irradiation of the medicinal 
herbs anise seeds (anisi fructus), valerian roots (valerianae radix), 
redberry leaves (uvae ursi folium), birch leaves (betulae folium), 
greek hay seeds (foenugraeci semen), cayenne pepper (capsici 
fructus acer), black-aldertee bark (frangulae cortex), fennel fruits 
(feoniculi fructus), rose hip shells (cynosbati fructus), coltsfoot (far- 
farae folium), acorus roots (calami rhizoma), chamomile flowers 
(matricariae flos), caraway (carvi fructus), lavender flowers (lavan- 
dulae flos), linseed (lini semen), lime tree flowers (tiliae flos), St. 
Mary’s thistle fruit (cardui mariae herba), lemon balm (melissae 
folium), java tea (orthosiphonis folium), peppermint (menthae piper- 
itae folium), sage leaves (salviae folium), scouring rush (equiseti 
herba), senna leaves (sennae folium), plantain herbs (plantaginis 
lanceolata herba), thyme herbs (thymi herba), juniper berries (ju- 
niperi fructus), hawthorne herbs (crataegi folium), wheat starch 
(amylum tritici) and wormwood (absinthii herba). Depending on the 
herbs, the methods used were more or less suitable. Chemilumi- 
nescence measurements showed the smallest differences between 
untreated and irradiated samples whereas thermoluminescence 
measurements on isolated minerals from the vegetable drugs gave 
better results. In some herbs radiation-specific radicals could be 
identified by ESR spectroscopy. Viscosity measurement is suitable 
for some herbs as fast and inexpensive method for screening. 
(orig.) 
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25258 (DOE/ER/13400—-13) Identification and temporal be- 
havior of radical intermediates formed during the combustion 
and pyrolysis of gaseous fuels: Kinetic pathways to soot for- 
mation: Progress report, July 1, 1991-June 30, 1994. Kern, 
R.D.; Chen, H. New Orleans Univ., LA (United States). Dept. of 
Chemistry. Jan 1994. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-85ER13400. Order Number 
DE94014681. Source: OSTI; NTIS; GPO Dep. 

Four of the five major areas of research have been completed: 
CoH2 and C4H,4, chlorobenzene, toluene, and propargyl chloride. 
The remaining area (cyclopentadiene decomposition) will be 
addressed. Testing of the data acquisition for the shock tube/time- 
of-flight mass spectrometer is described. 


25259 (ENEA-RT-INN—93-19) Broad-band CARS set up for 
on-line monitoring of turbolent combustion. Fantoni, R. (ENEA, 
Frascati (Italy). Centro Ricerche Energia - Area Energia e Inno- 
vazione); Giorgi, M.; Lipinska-Kalita, K.E. ENEA, Frascati (Italy). 
Centro Ricerche Energia - Area Energia e Innovazione. Oct 1993. 
19p. (CONF-9303286-1: 12. European CARS workshop ECW 93, 
Willingen (Switzerland), 22-23 Mar 1993; RT/INN—93-19). Order 
Number DE94775304. Source: OSTI; NTIS (US Sales Only). 

The broad-hand CARS (Coherent Anti-Stokes Raman Spec- 
troscopy) set-up previously built at ENEA (italian Agency for 
Energy, New Technology and the Environment) Frascati for on-line 
diagnostics of chemical and photochemical processes was sub- 
stantially modified in order to allow the single shot monitoring of 
gas-phase reactions during chemi-turbulent combustion. A high 
space resolution planar CARS geometry was realized. The possi- 
bility of single shot temperature and concentration measurements 
was demonstrated for major species on small laboratory flames. In 
particular the temperature was deduced from vibrational CARS 
spectra of unreacted No, whereas the concentrations of residual 
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hydrocarbon reactants were obtained from their CARS spectra 
measured in the region of CH stretching. Visible RECARS detec- 
tion of reaction intermediates was performed for C2 in sooty 
flames, also in the presence of a UV laser focussed on the flame 
in order to enhance the population of the excited states involved in 
the resonant electronic transitions. Further improvements, required 
for the planned transformation of this set-up in a mobile system 
suitable to applications in industrial environments, were considered 
and are briefly discussed. 


25260 (SAND-94-1526C) Microtextured resonators for 
measuring liquid properties. Martin, S.J. (Sandia National Labs., 
Albuquerque, NM (United States)); Frye, G.C.; Cernosek, R.W.; 
Senturia, S.D. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC04-94AL85000. (CONF- 
9406166-3: 1994 solid-state sensor and actuator workshop, Hilton 
Head, SC (United States), 13-16 Jun 1994). Order Number 
DE94013764. Source: OSTI; NTIS; GPO Dep. 

The response of smooth- and textured-surface thickness-shear 
mode (TSM) quartz resonators in liquid has been examined. 
Smooth devices, which viscously entrain a layer of contacting liq- 
uid, exhibit a response that depends on the product of liquid 
density and viscosity. Textured-surface devices, with either ran- 
domly rough or regularly patterned features, also trap liquid in 
surface features, exhibiting an additional response that depends on 
liquid density alone. Combining smooth- and textured-surface res- 
onators in a monolithic sensor enables simultaneous extraction of 
liquid density and viscosity 


25261 (SAND-94-8649) Effects of two-phase flow on the 
deflagration of porous energetic materials. Margolis, S.B. (San- 
dia National Labs., Livermore, CA (United States)); Williams, F.A. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1994. 
33p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94015353. Source: 
OSTI; NTIS; GPO Dep 

Theoretical analyses are developed for the multi-phase deflagra- 
tion of porous energetic solids, such as degraded nitramine 
propellants, that experience significant gas flow in the solid preheat 
region and are characterized by the presence of exothermic reac- 
tions in a bubbling melt layer at their surfaces. Relative motion 
between the gas and condensed phases is taken into account in 
both regions, and expressions for the mass burning rate and other 
quantities of interest, such as temperature and volume-fraction pro- 
files, are derived by activation-energy asymptotics. The model 
extends recent work by allowing for gas flow in the unburned solid, 
and by incorporating pressure effects through the gas-phase equa- 
tion of state. As a consequence, it is demonstrated how most 
aspects of the deflagration wave, including its structure, propaga- 


tion speed and final temperature, depend on the local pressure in 
the two-phase regions 


42 ENGINEERING 


25262 (IC-93/332) Design, construction and test run of a 
two-tonne capacity solar rice dryer with rice-husk-fired auxil- 
lary heater. lloeje, O.C. (international Centre for Theoretical 
Physics, Trieste (Italy)); Ekechukwu, O.V.; Ezeike, G.O.I. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 8p. 
Order Number DE94627981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The design and construction details of a two-tonne per batch ca- 
pacity natural-circulation solar rice dryer and the highlights of the 
design of its rice-husk-fired auxiliary heating system which is still 
under construction are presented. The dryer measures approxi- 
mately 17.7m long by 9.8m wide by 6m high. Preliminary results of 


a test run on the solar dryer section only is reported. (author). 5 
refs, 3 figs. 


25263 (LBL—35312) A code to computer borehole tempera- 
ture profiles under steady flow conditions. Hale, F.V.; Tsang, 
C.F. Lawrence Berkeley Lab., CA (United States). Feb 1994. 35p. 
Sponsored by USDOE, Washington, DC (United States);Swiss Na- 
tional Cooperative for the Storage of Nuclear Waste, Baden 
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(Switzerland). DOE Contract AC03-76SF00098. Order Number 
DE94011010. Source: OSTI; NTIS; GPO Dep. 

If an uncased section of a wellbore intersects a number of flow- 
ing fractures or permeable layers containing fluids with different 
temperatures, it may be possible to use temperature logs of the 
wellbore fluid in order to obtain information about the hydraulic 
properties of the geological formation. One possible method is to 
first flush the wellbore with water of a known temperature and then 
pump the well at a small, constant flow rate. During pumping a 
number of logging runs are made, and distinctive features in the 
logs develop as fluid from each inflow point enters the wellbore. 
Section 2 of this report describes the analytical and numerical 
solutions to the governing equations. Section 3 presents a brief dis- 
cussion of the FORTRAN code Boretemp which incorporates the 
numerical solution. Section 4 describes the input and output files for 
the code, and Section 5 contains verification cases and examples. 


25264 (UCRL-53868-93) Engineering research, develop- 
ment and technology: Thrust area report, FY93. Lawrence 
Livermore National Lab., CA (United States). May 1994. 232p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014210. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The mission of the Engineering Research, Development, and 
Technology Program at Lawrence Livermore National Laboratory 
(LLNL) is to develop the technical staff, tools, and facilities needed 
to support current and future LLNL programs. The efforts are 
guided by a dual-benefit research and development strategy that 
supports Department of Energy missions, such as national security 
through nuclear deterrence and economic competitiveness through 
partnerships with U.S. industry. This annual report, organized by 
thrust area, describes the activities for the fiscal year 1993. The re- 
port provides timely summaries of objectives, methods, and results 
from nine thrust areas for this fiscal year: Computational Electron- 
ics and Electromagnetics; Computational Mechanics; Diagnostics 
and Microelectronics; Fabrication Technology; Materials Science 
and Engineering; Power Conversion Technologies; Nondestructive 
Evaluation; Remote Sensing, Imaging, and Signal Engineering; and 
Emerging Technologies. Separate abstracts were prepared for 47 
papers in this report. 
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Refer also to citation(s) 23418, 23550, 23553, 23557, 23606, 
23745, 23746, 23757, 23758, 23827, 23828, 23829, 23830, 23831, 
23833, 23895, 23899, 23900, 23920, 23987, 24035, 24036, 24162, 
24176, 24341, 24342, 24343, 24396, 24629, 24636, 24758, 24763, 
24903, 24905, 25418, 25712, 26112, 26185, 26187, 26289, 27085, 
27098, 27168 


25265 (ANL/RE/CP-80722) Mechanical models for tanks 
containing two liquids. Tang, Y. Argonne National Lab., IL 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940752-6: 5. U.S. national conference on earthquake engineering, 
Chicago, IL (United States), 10-14 Jul 1994). Order Number 
DE94013335. Source: OSTI; NTIS; GPO Dep. 

The well-known Housner’s mechanical model for laterally excited 
rigid tanks that contain one liquid is generalized to permit consider- 
ation of tanks that contain two liquids under the horizontal and 
rocking base motions. Two mechanical models are developed 
herein; one is for rigid tanks and the other for flexible tanks. The 
model for rigid tanks has a rigidly attached mass and infinite num- 
ber of elastically supported masses. The rigid attached mass which 
possesses a mass moment of inertia represents the impulsive 
component, whereas the elastically supported masses which do 
not possess mass moment of inertia represent the convective com- 
ponent of the response. These masses and their heights are 
chosen such that, under the same base motions, the base shear 
and base moments of the modei match those of the original liquid- 
tank system. The spring stiffness constants for the elastically 
supported masses in the model are determined from the sloshing 
frequencies of the liquid-tank system. The model for flexible tanks, 
however, only represents the impulsive action of the hydrodynamic 





response. It has an elastically supported mass that does not pos- 
sess mass moment of inertia and a member that has no mass but 
possesses a mass moment of inertia. This latter model is proposed 
for the study of the effect of the soil-structure interaction. 


25266 (ANL/RE/CP-82427) Seismic structural analysis of a 
glovebox by the equivalent static method. Hsieh, B.J. Argonne 
National Lab., IL (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940613-14: Pressure vessel and piping 
conference, Minneapolis, MN (United States), 19-23 Jun 1994). Or- 
der Number DE94012454. Source: OSTI; NTIS; GPO Dep. 

Seismic strength evaluation of equipment requires efficient and 
accurate methods. Such an evaluation generally calls for dynamic 
analysis requiring detailed accelerations and advanced mathemati- 
cal modeling. The analysis may be tedious, but in theory works for 
any structure with any boundary conditions. Many equipment do 
not justify such expansive and expensive evaluation; hence, effi- 
cient and inexpensive, but may be more conservative, methods of 
analysis are used instead. The equivalent static method (ESM) is 
such a method. Being a static method, the ESM can not be directly 
applied to equipment that are not simply anchored to or only rest 
on the ground. In this paper, we show how a glovebox with am- 
biguous anchorage conditions is analyzed by the ESM when 
subjected to the seismic load. Also outlined are the retrofits to in- 
crease its seismic resistance. The recommendations include fixing 
the legs to the floor and using inclined braces. The use of braces 
is effective in resisting the lateral seismic. It redistributes the 
seismic-generated moment and force in a more benign way. It also 
significantly stiffens the glovobox’s supporting table structure, thus 
raising the vibration frequency of the table away from the high- 
energy range of the seismic load and drastically reduces the 
displacement of the glovebox. 


25267 (CONF-9310102—Vol.1, pp. 5-11) Department of En- 
ergy Natural Phenomena Hazards Mitigation Policy. Gopinath, 
V. (Department of Energy, Washington, DC (United States)); Hill, 
J.R. Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
1. 466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

This paper outlines a program to establish policy requirements 
and develop standards and guidance for systematically evaluating 
the behavior of structures, systems, and components (SSC) in all 
Department of Energy (DOE) facilities located across the United 
States when subjected to natural phenomena hazards (NPH) ini- 
tially focused on wind and earthquakes. The policy requirements 
were established in the ‘Natural Phenomena Hazards Mitigation’, 
Order DOE 5480.28. Criteria are summarized for those standards 
which implement the order. 


25268 


(CONF-9310102-Vol.1, pp. 12-18) Seismic design 
and evaluation criteria for DOE facilities (DOE-STD-1020-XxX). 
Short, S.A. (EQE Interntional, Inc., Irvine, CA (United States)); 
Kennedy, R.P.; Murray, R.C. Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 


Conference: Proceedings: Volume 1. 
DE94009266. Source: OSTI; NTIS; INIS 

Seismic design and evaluation criteria for DOE facilities are pro- 
vided in DOE-STD-1020-XX. The criteria include selection of 
design/evaluation seismic input from probabilistic seismic hazard 
curves combined with commonly practiced deterministic response 
evaluation methods and acceptance criteria with controlled levels of 
conservatism. Conservatism is intentionally introduced in specifica- 
tion of material strengths and capacities, in the allowance of limited 
inelastic behavior and by a seismic load factor. These criteria are 
based on the performance or risk goals specified in DOE 5480.28. 
Criteria have been developed following a graded approach for 
several performance goals ranging from that appropriate for normal- 
use facilities to that appropriate for facilities involving hazardous or 
critical operations. Performance goals are comprised of desired 
behavior and of the probability of not achieving that behavior. Fol- 
lowing the seismic design/evaluation criteria of DOE-STD-1020-XX 


466p. Order Number 
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is sufficient to demonstrate that the probabilistic performance or 
risk goals are achieved. The criteria are simple procedures but with 
a sound, rigorous basis for the achievement of goals. 


25269 (CONF-9310102—Vol.1, pp. 20-27) Performance cate- 
gorization of structures systems & components and related 
issues. Hossain, Q.A. (Lawrence Livermore National Laboratory, 
CA (United States)). Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Provisions of DOE-STD-1021-93 on performance categorization 
of structures, systems and components (SSCs) subjected to 
natural phenomena hazards (NPHs) are summarized. The interre- 
lationship among safety classification of SSCs (per DOE 6430.1A 
and DOE 5480.30), facility hazard categorizatior/classification (per 
DOE 5481.1B and DOE 5480.23), and NPH performance catego- 
rization of SSCs (per DOE 5480.28 and DOE-STD-1021-93) is 
discussed. The compatibility between the safety goals in the De- 
partment of Energy Safety Policy, SEN-35-91, and the numerical 
NPH performance goals of DOE 5480.28, as presented in UCRL- 
ID-112612 (draft), is examined. 


25270 (CONF-9310102—Vol.1, pp. 28-38) Site characteriza- 
tion and hazard assessment criteria for natural phenomena 
hazards at DOE sites. Chen, J.C. (Lawrence Livermore National 
Laboratory, CA (United States)); Lu, S.C.; Ueng, T.S.; Boisson- 
nade, A.C. Lawrence Livermore National Lab., CA (United States). 
[1993]. Contract W-7405-ENG-48. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

This paper briefly summarizes requirements for site characteriza- 
tion and hazard assessment of Natural Phenomena Hazards for 
compliance with DOE Order 5480.28. The site characterization 
criteria of natural phenomena hazards are provided in draft DOE- 
STD-1023-XX. 


25271 (CONF-9310102-Vol.1, pp. 39-51) Developing a 
generic prioritization guideline document for natural phenom- 
ena hazards mitigation of Department of Energy existing 
facilities. Kimball, J.K. (Department of Energy, Germantown, MD 
(United States)); Mutreja, K.; Bieniawski, A.; Tripathi, B.P.; Hos- 
sain, Q.A. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

This paper presents a draft generic prioritization methodology to 
evaluate seismic hazards for existing facilities at Department of En- 
ergy (DOE) sites. This methodology will help DOE Operations 
Offices in preparing the Natural Phenomena Hazards (NPH) imple- 
mentation plan as required by DOE Order 5480.28, and will be 
consistent with future actions required of all Federal Agencies. The 
methodology presented for the prioritization is simple and utilizes 
existing data and evaluations. It incorporates four attributes for 
each facility: mission importance, failure consequences, remaining 
life and building vulnerability measured in terms of both seismic 
hazard and building capacity. As part of these proceedings, the 
draft methodology is being provided to all DOE organizations for 
review prior to development of the official prioritization document. 


25272 (CONF-9310102-Vol.1, pp. 52-56) Realistic evalua- 
tion procedures for existing DOE general facility buildings. 
Wyllie, L.A. Jr. (H.J. Degenkolb Associates, San Francisco, CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 1. 466p. Order Number DE94009266. 
Source: OSTI; NTIS; INIS. 
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Much of the effort to date at Department of Energy (DOE) facili- 
ties to evaluate natural phenomena hazards has been directed to 
high hazard facilities containing nuclear materials or products. This 
is an appropriate place to begin as the consequences of failure of 
such a building are considerable. But, there is also a need and up- 
coming regulations that will require the non-nuclear office buildings 
and other facilities at DOE facilities to be evaluated for seismic, 
wind and other natural hazards. It is also important to provide life- 
safety protection to employees, who will be greatly needed after a 
strong earthquake or severe windstorm. Public Law 101-614 re- 
quires the President to adopt, not later than December 1, 1994, 
‘Standards for assessing and enhancing the seismic safety of exist- 
ing buildings constructed for or leased by the Federal Government 
which were designed and constructed without adequate seismic 
design and construction standards.’ These standards will give 
agencies like the DOE a number of years to comply with the stan- 
dard. This paper will emphasize the need for practical guidelines 
and procedures to ensure that DOE facilities evaluate their non- 
nuclear buildings in a cost effective and meaningful manner. Too 
often, facility managers with nuclear backgrounds, which are com- 
mon at DOE facilities, take the ‘nuclear’ approach and contract for 
extensive analytical evaluations as are traditional for nuclear facili- 
ties. Such evaluations can be beneficial, but large sums of money 
are spent and the results may not give the guidance that is needed 
or desired. The program needs to have a rapid assessment and 
screening phase to quickly at low cost identify all buildings that 
contain potential life-safety hazards and need more detailed stud- 
ies. Detailed studies can verify that hazards exist and develop 
schematic strengthening schemes to establish budgets for mitiga- 
tion. 


25273 (CONF-9310102—Vol.1, pp. 57-67) Savannah River 
Site (SRS) implementation program plan for DNFSB recom- 
mendation 90-2. Talukdar, B.K. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Loceff, F. Lawrence Livermore 
National Lab., CA (United States). [1993]. DOE Contract ACOS- 
89SR18035. From 4. energy natural phenomena hazards mitigation 
conference; Atlanta, GA (United States); 19-22 Oct 1993. in Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

The Defense Nuclear Facilities Safety Board (DNFSB) based on 
its review and evaluation of the content and implementation of 
standards relating to design, construction, operation, and 
decommissioning of Defense Nuclear Facilities has made the rec- 
ommendations (90-2) which when implemented would assure 
comparable or equivalent levels of safety to the environment, pub- 
lic and workers as required for the commercial nuclear facilities. 
DOE has accepted the DNFSB 90-2 recommendations and have 
directed SRS and other M&Os to implement them. The implemen- 
tation program commits to developing Requirement Identification 
Documents (RIDs) for all defense nuclear facilities in the DOE 
complex. At SRS the program was started with a pilot project for 
Defense Waste Processing Facility. DOE has identified twenty 
functional areas each requiring a RID. The various activities for a 
facility are designated as a separate functional area (e.g., Mainte- 
nance, Fire Protection, QA, Nuclear Safety, Engineering Design, 
etc.). SRS-DWPF 90-2 program is being implemented in phases, 
developing a limited number of RIDs in each phase. The primary 
sources for the requirements are Federal and state laws, regula- 
tions and permits and DOE Orders. DNFSB Recommendations 
90-2 is applicable to all defense nuclear facilities under DOE 
complex. SRS being one of the first to implement these recom- 
mendations obviously is going through a learning process. This 
paper summarizes the approach used by SRS 90-2 Team in the 
development of RIDs. The authors feel that individuals/teams within 
the DOE complex may find this approach as a helpful guidance as 
they proceed for the 90-2 implementation. 


25274 


(CONF-9310102—Vol.1, pp. 70-80) Lessons learned by 
the DOE complex from recent earthquakes. Eli, M.W. (Lawrence 
Livermore National Laboratory, CA (United States)). Lawrence Liv- 
ermore National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
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(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 
Recent earthquake damage investigations at various industrial fa- 
cilities have resulted in providing the DOE complex with reminders 
of practical lessons for structures, systems, and components 
(SSCs) involving: confinement of hazardous materials; continuous, 
safe operations; occupant safety; and protection of DOE invest- 
ments and mission-dependent items. Recent assessments are 
summarized, showing examples of damage caused by the 1992 
California Earthquakes (Cape Mendocino, Landers, and Big Bear) 
and the 1991 Costa Rica Earthquake (Valle de la Esirella). These 
lessons if applied along with the new DOE NPH Standards (1020- 
92 Series) can help assure that DOE facilities will meet the intent 
of the seismic requirements in the new DOE NPH Order 5480.28. 


25275 (CONF-9310102—Vol.1, pp. 121-129) Evaluation of 
wind/tornado-generated missile impact. Singhal, M.K. (Oak 
Ridge National Laboratory, TN (United States)); Walls, J.C. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract ACO5-840R21400. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Simplified empirical formulae and some tabular data for the 
desigr/evaluation of structural barriers to resist wind/tornado gener- 
ated missiles impact are presented in this paper. The scope is 
limited to the missiles defined by UCRL-15910 which are to be 
considered for moderate and high hazard facilities only. The meth- 
ods presented herein are limited to consideration of local effects on 
the barrier, i.e., the barrier must be capable of stopping the missile, 
and the barrier must not cause the generation of secondary mis- 
siles due to scabbing. Overall structural response to missile impact 
and structural effects derived from wind pressure are not ad- 
dressed in this paper. The design/evaluation methods meet the 
acceptance criteria (performance goals) for the usage category of 
the facility which is analyzed, specified in UCRL-15910. 


25276 (CONF-9310102—Vol.1, pp. 130-137) Finite element 
modeling of tornado missile impact on reinforced concrete wall 
panels. Zhang, Y.; Vallabhan, C.V.G.; McDonald, J.R. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

This paper describes a finite element model for the impact of 
large tornado-generated missiles with reinforced concrete wall pan- 
els. The analysis predicts the dynamic response of a wall panel 
when impacted by a missile with a large contact area such as an 
automobile. Quadratic finite elements are used to discretize the do- 
main of the wall panel. Fundamental assumptions are based on 
the Mindlin and the related Reinsser plate theories. An ‘embedded’ 
model is employed to account for the reinforcing bars. The nonlin- 
ear behavior of concrete and steel bars are analyzed by means of 
time-dependent constitutive relationships. A model is proposed to 
describe the initial and subsequent yield surfaces of concrete ma- 
terial, which avoids underestimation of the effect of high hydrostatic 
stresses on the yielding behavior of concrete. Ottosen’s four- 
parameter failure criterion is used to define the failure surface of 
concrete. A crack monitoring algorithm accounts for post-cracking 
and post-crushing behavior of concrete. Explicit time step integra- 
tion of nonlinear dynamic equations are carried out using the finite 
element discretization of a concrete wall panel. As a practical ap- 
plication of the analysis technique, the contact failure pressure for 
a particular panel geometry can be calculated. The contact failure 
pressure and the elapsed time to failure after missile contact define 
a rectangular or triangular impulse loading to produce failure of the 
panel. Since automobile crashes are known to produce triangular 
impulse loads, the two pulses (failure and impact) can be com- 
pared to determine if a particular impact will fail the paneis. Thus, 
a particular concrete panel can be analyzed to determine ff it will 
fail under a postulated missile impact. 





25277 (CONF-9310102—Vol.1, pp. 152-159) Which 84th per- 
centile do you mean?. Cornell, C.A. (Stanford Univ., CA (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1993]. Frorn 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

‘Use the 84th percentile ground motion’. This is a commonly 
read and heard dictum in many fields of seismic engineering. Un- 
fortunately, it means many different things, to different people, at 
different times, and in different contexts. The past examples of and 
future opportunities for misunderstanding and misinterpretation are 
many. The difficulties arise from the awkward path of development 
of seismic design practice and from a common failure, often un- 
knowingly, to be precise. (Both the speaker and the listener may 
be guilty here). This paper will use a discussion of the evolution of 
seismic design practice in the commercial nuclear reactor and the 
DOE contexts to clarify this commonly recurring problem. It is pre- 
sumed that the reader is familiar with the elements of seismic 
design, @.g., response spectra, hazard curves, etc. Some familiarity 
with the notions of means, medians, standard deviations, and per- 
centiles is also necessary; a brief appendix is provided for those 
who may need to brush up on the basics. The additional, subtler 
probabilistic notions, such as ‘conditional 84th percentiles’, that are 
essential to obtain a clear, precise picture of the various measures 
used in current seismic practice will be presented in the text as 
necessary. 


25278 (CONF-9310102—Vol.1, pp. 172-181) Savannah River 
site disaggregated seismic spectra. Stephenson, D.E. (Westing- 
house Savannah River Co., Aiken, SC (United States)); Lee, R.C.; 
Kimball, J.K. Lawrence Livermore National Lab., CA (United 
States). [1993]. DOE Contract AC09-89SR18035. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

In the past, single enveloping response spectra have been used 
at the Savannah River Site (SRS) for seismic design and qualifica- 
tion purposes. This practice of generating simulated ground 
motions for use in design and qualification from a single spectrum 
now appears to be justified only when the total site seismic risk is 
the result of a single earthquake source or if site geology shapes 
the frequency content of the ground motion. If the data suggest 
that the occurrence of several earthquakes contribute to the seis- 
mic hazard, it is necessary to (1) determine the various frequency 
content, amplitude, and duration of each event, and (2) investigate 
the response spectrum developed for each (i.e., a large, distant 
earthquake or a moderate, close event). These two tasks were 
performed at SRS to characterize the seismic ground motions as 
input to a liquefaction study. This was accomplished by reviewing 
the deterministic and probabilistic assessments of the seismic haz- 
ard to establish the potential sources of earthquake-generated 
ground motion, which control the hazard at the site. For the lique- 
faction study, an evaluation was then made of the seismic ground 
motion in terms of the response spectra for each of the events. 


25279 (CONF-9310102-Vol.1, pp. 199-205) Site specific 
seismic hazard calculations at deep soil sites. Costantino, C.J. 
(City Univ. of New York, New York, NY (United States)); Miller, 
C.A.; Heymsfield, E. Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

The objective of this study has been to determine the effect of 
uncertainty in specification of soil properties on the definition of the 
seismic hazard at a deep soil site. Most site specific studies which 
consider the effect of the soil column on site response are deter- 
ministic and consider amplification functions computed from upper 
bound, best estimate and lower bound definitions of the soil prop- 
erties. A Monte Carlo analysis is described herein in which the 
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properties of each soil layer of the soil column are randomly se- 
lected between known or estimated limits. In the simplest case, the 
primary soil parameter which is treated randomly is the low strain 
shear modulus of each soil layer of the deep soil column, with the 
upper and lower bound limits being defined from the results of site 
specific geophysical field studies. The remaining parameters are 
then specified in terms of the low strain modulus. In more complete 
studies, other parameters (such as strain dependent modulus 
degradation and hysteretic damping ratio) can also be randomly 
treated. One thousand complete convolution calculations are then 
performed in which the outcrop input motion as well as the soil 
properties of each layer of the soil column are randomly selected. 
For any one convolution calculation, the input motion at bedrock is 
defined in terms of the uniform hazard spectra obtained from the 
seismic hazard definition for a rock site. The surface motion is then 
determined using typical iterated analysis to obtain the column re- 
sponse, assuming upward propagating horizontal shear waves. 
From the resulting surface spectra of the convolved motions, the 
surface seismic hazard is then determined in terms of response 
spectra by statistically evaluating the resulting spectra at each fre- 
quency. The results of using this random approach for a specific 
site are then compared with the results for the deterministic caicu- 
lations to arrive at conclusions on the conservativeness of the 
deterministic approach. 


25280 (CONF-9310102—Vol.1, pp. 213-221) Material proper- 
ties of hollow clay tile and existing mortar characterization 
study. Butala, M.B. (Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (United States)); Jones, W.D. Lawrence Livermore 
National Lab., CA (United States). [1993]. DOE Contract AC05- 
840R21400. From 4. energy natural phenomena hazards 
mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Several Buildings at the Department of Energy (DOE) Oak Ridge 
Y-12 Plant were constructed (circa 1950) using unreinforced hollow 
clay tile masonry walls, which act as shear walls to resist lateral 
forces. A comprehensive test program, managed by the Center for 
Natural Phenomena Engineering (CNPE) of Martin Marietta Energy 
Systems, Inc. (MMES), is under way to determine material proper- 
ties of existing hollow clay tile walls that will be used to help 
determine the structural strength of those buildings. This paper 
presents the results of several types of material property tests of 
4-in.- and 8-in.-thick hollow clay tiles. These tests include determi- 
nation of weight, size, void area, net area and gross area, initial 
rate of absorption, absorption, modulus of rupture, splitting tensile 
strength, and compressive strength. The tests were performed on 
old, reclaimed tiles and new tiles. A total of 336 tiles were tested. 
The stress-strain relationship for 40 specimens was also obtained. 
All testing was performed in accordance with ASTM standards and 
procedures developed by CNPE. This paper also presents the re- 
sults of an investigation of mortar removed from the existing walls. 
The mortar characterization study was performed by Testwell Craig 
Materials Consultants under subcontract to MMES. Petrographic 
and chemical investigations were conducted on 18 mortar samples 
removed from four buildings at the plant. The primary purpose of 
the investigations was to evaluate the properties of existing mortar 
and provide a similar specification for the mortar to be used for 
construction of test specimens and test walls for the test program. 
The study showed variability in the mortars among buildings and 
among different locations within a building; however, it was con- 
cluded that an average mortar mix conforming to ASTM type N 
proportioned by volume of Portland cement, hydrated lime, and 
Tennessee river sand would be used to conduct further laboratory 
studies of masonry assemblages. 


25281 (CONF-9310102-Vol.1, pp. 222-229) Inservice inspec- 
tions for structural integrity of structures, systems, and 
components. Cowfer, C.D. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Ostrowski, R.; Rawls, G.B. Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
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GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 1. 
466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 

Monitoring of facility systems and equipment through predictive 
means such as inservice inspections is an important part of Aging 
Management and the demonstration of structural integrity. The 
primary objective of an inservice Inspection (ISI) Program is to en- 
sure the continued integrity and operability of important systems 
and components throughout their service lifetimes. DOE facilities 
are designed for a wide array of service conditions and environ- 
ments. Each facility faces unique challenges against which an ISI 
program must provide a high level of confidence of integrity. For 
the purpose of this paper an ISI program is defined as all planned 
periodic examinations, tests, observations, measurements and 
analysis performed on structures, systems, and components, in- 
cluding their supports to detect material aging (degradation) and 
analyze its effect(s) on facility performance, safety or reliability. 
Formal IS! programs provide the capability to trend material and 
component performance versus predicted Design and Operations 
parameters. ISI also provides the facility a means to identify and 
resolve material aging problems unique to the facility in a cost ef- 
fective manner. In addition ISI provides the necessary information 
required for cost benefit decision models to determine continued or 
extended service as referenced in DOE Order 4320.2, ‘Capital As- 
set Management Process’. 


25282 (CONF-9310102—Vol.1, pp. 230-237) Structural in- 
tegrity tests on cement fiberglass/asbestos panels. Khosla, 
R.C. (Westinghouse Savannah River Co., Aiken, SC (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

During the seismic upgrade walkdowns of some of the Savannah 
River Site (SRS) facilities, a number of partition walls were en- 
countered. These walls are constructed from 1/4 inch cement 
fiberglass or cement asbestos wallboard panels. Some of the parti- 
tion walls are located in close proximity to safety related equipment 
like relay cabinets containing essential relays. Light weight safety 
related equipment like electric conduits and panels are commonly 
attached to these walls. Occasionally, heavier equipment such as a 
transformer may also be found. To maintain functionality of the 
safety related equipment during a seismic event, structural integrity 
of the walls is required. Additionally, any structural failure of the 
walls could pose an interaction hazard to adjacently located relay 
cabinets resulting in spurious actuation of essential relays. In the 
absence of published structural capacities specific to SRS con- 
struction characteristics, a series of tests were performed to assess 
the capacity of various wall features. This paper discusses the dif- 
ferent types of tests performed to measure the structural capacity 
of various wall features. The results of the tests are presented. 


25283 (CONF-9310102—Vol.1, pp. 238-243) Seismic spatial 
interaction effects - evaluation through an impact testing pro- 
gram. Thomas, B.D. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Driesen, G.E. Lawrence Livermore National 
Lab., CA (United States). [1993]. DOE Contract ACO09-89SR18035. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
1. 466p. Order Number DE94009266. Source: OSTI; NTIS; INIS. 
The consequences of non-seismically qualified objects falling 
and striking essential, seismically qualified objects is an analytically 
difficult problem to assess. Analytical solutions to impact problems 
are conservative and only available for simple situations. In a 
nuclear facility, the numerous ‘sources’ and ‘targets’ requiring eval- 
uation often have complex geometric configurations, which makes 
calculations and computer modeling difficult. Few industry or regu- 
latory rules are available for this specialized assessment. A drop 
test program was recently conducted to ‘calibrate’ the judgement of 
seismic qualification engineers who perform interaction evaluations 
and to further develop seismic interaction criteria. Impact tests on 
varying combinations of sources and targets were performed by 
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dropping the sources from various heights onto targets that were 
connected to instruments. This paper summarizes the scope, test 
configurations, and some results of the drop test program. Force 
and acceleration time history data and general observations are 
presented on the ruggedness of various targets when subjected to 
impacts from different types of sources. 


25284 (CONF-9310102—Vol.1, pp. 244-253) Structural test- 
ing of corrugated asbestos-cement roof panels at the Hanford 
Facilities, Richland, Washington. Frier, W.A. (Westinghouse 
Hanford Co., Richland, WA (United States)); Moustafa, S.E.; Rode- 
haver, S.M. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

This report describes a roof testing program that was carried out 
at the 105KE/KW Fuel Storage Basins and their surrounding facili- 
ties at the Hanford Site in Richland, Washington. The roof panels 
were constructed in the mid 1950’s of corrugated asbestos-cement 
(A/C), which showed common signs of aging. Based on the con- 
struction specifications, the panels capacity to meet current design 
standards was questioned. Both laboratory and in-situ load testing 
of the corrugated A/C panels was conducted. The objective of the 
complete test program was to determine the structural integrity of 
the existing A/C roof panels installed in the 105KE and 105KW 
facilities. The data from these tests indicated that the roofs are ca- 
pable of resisting the design loads and are considered safe. A 
second phase test to address the roof resistance to personnel and 
roof removal/roofing system installation equipment was recom- 
mended and is underway. 


25285 (CONF-9310102—Vol.1, pp. 258-267) A deterministic 
and probabilistic seismic hazard evaluation of the Los Alamos 
National Laboratory. Wong, |. (Woodward-Clyde Federal Ser- 
vices, Oakland, CA (United States)); Hemphill-Haley, M.; Kolbe, T.; 
Green, R.; Bott, J.; Kanakari, H.; Kelson, K.; Haraden, C.; Gardner, 
J.; House, L. Lawrence Livermore National Lab., CA (United 
States). [1993]. Contract 9-XT1-092K-1. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 1. 466p. Order 
Number DE94009266. Source: OSTI; NTIS; INIS. 

A comprehensive seismic hazard evaluation of the Los Alamos 
National Laboratory (LANL) was initiated in 1991 with the purpose 
of updating the seismic hazard criteria as defined in UCRL-53582 
and an informally accepted 20-year old deterministic seismic de- 
sign criteria developed for the Plutonium Facility. This evaluation 
included a program of geological, seismological, geophysical, and 
geotechnical studies. Regional Quaternary and tectonic investiga- 
tions, airphoto interpretation, paleoseismic trenching, age-dating, 
and historical and contemporary seismicity evaluations were per- 
formed to characterize the earthquake sources significant to LANL. 
The Maximum Credible Earthquake (MCE) for most of the LANL is 
a moment magnitude (Mw) 7 event on the Pajarito fault at source- 
to-site distances of less than 5 km. Drilling, downhole velocity 
measurements, and dynamic laboratory testing were performed to 
characterize the site geology beneath several moderate and high 
hazard facility sites. Based on this data, both deterministic and 
probabilistic ground motion parameters were estimated. Preliminary 
deterministic peak horizontal accelerations for LANL, assuming the 
MCE, ranged from about 0.5 to 0.7 g. For an annual exceedance 
probability of 2x10-* (high hazard), preliminary peak horizontal 
accelerations ranged from about 0.25 to 0.35 g. A significant factor 
influencing these ground motion values is the near-surface geology 
beneath LANL, particularly a thick sequence of alternating non- 
welded to densely welded volcanic tuff. 


25286 (CONF-9310102—Vol.1, pp. 270-273) Natural phenom- 
ena issues - a challenge for DOE. Fitzgerald, J.E. Jr.; Barber, 
R.W. Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 





DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 1. 466p. Order Number DE94009266. Source: 
OSTI; NTIS; INIS. 

The DOE NPH program has the scope of a National Program. 
Many of the Natural Phenomena that occur world-wide occur at 
various DOE sites as well. Each site is vulnerable to impacts from 
some natural phenomena. The necessity and means to mitigate 
their effects are much the same for DOE as they are to the nation. 
Consequently, DOE has a strong interest in the development and 
use of standards and guidance for national and international use. 
The author strives to provide a DOE Headquarters perspective on 
the recently issued NPH policy requirements and relates these to 
the elements of the DOE NPH Program that supports Departmental 
and National Safety Objectives. Secondly, he addresses major 
NPH issues and needs facing the Department, and thirdly he sum- 
marizes the DOE agenda that addresses some of the needs. 


25287 (CONF-9310102—Vol.1, pp. 295-306) Numerical meth- 
ods for analysis of clay tile infills. Fianagan, R.D. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (United States)); 
Tenbus, M.A.; Bennett, R.M. Lawrence Livermore National Lab.., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

Recent Department of Energy requirements have led to compre- 
hensive evaluation of the industrial facilities at the Oak Ridge Y-12 
Plant. The structures consist of simply connected steel frames in- 
filled with structural clay tile walls. The objective of the evaluation 
was to determine the stability of the unreinforced infills, and 
whether they provide the lateral capacity necessary to resist the 
moderate seismic hazard at the site. Due to lack of information on 
the behavior of structural clay tile infills, various large-scale tests 
were performed to investigate the in-plane, out-of-plane and com- 
bined in-plane and out-of-plane behavior. The results of these tests 
are briefly summarized, and the development of analytical guide- 
lines based on these tests is given. Little interaction between 
in-plane and out-of-plane loads were observed, both in terms of 
stiffness and strength. Out-of-plane stability can be examined panel 
by panel based on arching action. inter-story drift does not appear 
to present a stability problem for the type of infill construction in- 
vestigated. In-plane behavior may be adequately modeled with a 
nonlinear compression strut. A typical building is chosen for an il- 
lustrative application. The methodology and results of the seismic 
analysis are presented for this structure. 


25288 (CONF-9310102—Vol.1, pp. 307-316) The effect of 
prior out-of-plane damage on the in-plane behavior of unrein- 
forced masonary infilled frames. Henderson, R.C. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (United States)); 
Jones, W.D.; Burdette, E.G.; Porter, M.L. Lawrence Livermore 
National Lab., CA (United States). [1993]. DOE Contract AC05- 
840R21400. From 4. energy natural phenomena hazards 
mitigation conference; Atlanta, GA (United States); 19-22 Oct 
1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

In order to address the effect of prior out-of-plane damage on the 
in-plane behavior of unreinforced masonry infills, two full-scale (24 
feet tall by 28 feet long) structural clay tile infills and one frame- 
only (no infilling) were constructed and tested. The infilled frame, 
consisting of two wide flange columns surrounded by masonry pi- 
lasters and an eccentric wide flange purlin, was identical to many 
of the infills located at the Oak Ridge Y-12 Plant. The masonry 
infill was approximately 12.5 inches thick and was composed of in- 
dividual four- and eight-inch hollow clay tile (HCT) units. One of the 
infill panels was tested out-of-plane by four quasi-static actuators - 
two on each column. The test structure was deflected out-of-plane 
equally at all four actuator locations in order to simulate the com- 
puted deflection path of the top and bottom chords of a roof truss 
framing into the columns at these locations. Prior to the infill test- 
ing, a bare frame was loaded similarly in order to determine the 
behavior and stiffness contribution of the frame only. Following the 
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out-of-plane test of the infilled panel, the structure was loaded in- 
plane to failure in order to ascertain residual strength. A second, 
identical infilled frame was then constructed and tested in-plane to 
failure. In this way, in-plane behavior with and without prior out-of- 
plane damage could be established and compared. For both 
out-of-plane and in-plane testing, reversed-cyclic quasi-static load- 
ing was used in order to obtain full tension/compression hystereses. 
Also, natural frequencies of the first infilled panel were determined 
before and after the out-of-plane testing. This paper describes the 
test series and discusses the conclusions pertinent to the effect of 
out-of-plane cracking on in-plane stiffness and behavior. 


25289 (CONF-9310102—Vol.1, pp. 318-327) Overview of 
seismic base isolation systems, applications, and performance 
during earthquakes. Trummer, D.J. (Lawrence Livermore National 
Laboratory, CA (United States)); Sommer, S.C. Lawrence Liver- 
more National Lab., CA (United States). [1993]. DOE Contract 
W-7405-ENG-48. From 4. energy natural phenomena hazards miti- 
gation conference; Atlanta, GA (United States); 19-22 Oct 1993. in 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 1. 466p. Order Number DE94009266. 
Source: OSTI; NTIS; INIS. 

Seismic base isolation is a technique for mitigating the effects of 
earthquakes on structures. A structure is decoupled from the po- 
tentially damaging forces of an earthquake by placing a flexible 
isolation system between the structure and the ground. A database 
has been created for the U.S. Department of Energy which contains 
information about systems used to achieve seismic isolation, their 
applications in structures, and how they have performed during 
earthquakes. This paper will present an overview of the database. 


25290 (CONF-9310102—Vol.1, pp. 328-338) Potential role of 
seismic base isolation in the DOE. Sommer, S.C. (Lawrence 
Livermore National Laboratory, CA (United States)). Lawrence Liv- 
ermore National Lab., CA (United States). [1993]. DOE Contract 
W-7405-ENG-48. From 4. energy natural phenomena hazards miti- 
gation conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 1. 466p. Order Number DE94009266. 
Source: OST; NTIS; INIS. 

For nearly two decades, the United States Department of Energy 
(DOE) has substantially increased its efforts to reduce the effects 
of earthquakes on its facilities. Traditional means within the DOE 
for designing or retrofitting structures to mitigate earthquake effects 
include strengthening and anchoring. A nontraditional and an in- 
creasingly popular concept for mitigating the effects of earthquakes 
on structures is seismic base isolation. Because base isolation is 
emerging as a promising technology for mitigating seismic effects, 
its potential role in the DOE must be evaluated. In order to use the 
technology within the DOE, criteria and guidance need to be devel- 
oped since base isolation may provide a viable design option for 
mitigating the effects of earthquakes on DOE facilities. This paper 
discusses the fundamentals of seismic base isolation, applications 
of the involvement of the DOE in base isolation will be part of its 
efforts to be a leader in meeting the Federal requirements for seis- 
mic safety. 


25291 (CONF-9310102—Vol.1, pp. 349-359) Application of 
the energy dissipating restraint damper to a nonductile rein- 
forced concrete frame. Nims, D.K. (Univ. of Toledo, OH (United 
States)); Pickett, M.A.; Richter, P.J. Lawrence Livermore National 
Lab., CA (United States). [1993]. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 1. 466p. Order Number 
DE94009266. Source: OSTI; NTIS; INIS. 

This paper presents the results of an analytical study of the 
retrofit of a three-story nonductile concrete frame (NDCF) with a 
friction-based energy dissipator. The energy dissipator used is the 
Energy Dissipating Restraint (EDR). The EDR is a friction device 
which was used to dissipate the energy introduced into the struc- 
ture by a seismic event. Special characteristics of this device are 
that it is self-centering, the friction force is proportional to the dis- 
placement, and it can be configured to provide energy dissipation 
for a wide range of seismic event magnitudes. In this study, the 
EDR was deployed as a part of a lateral bracing system which was 
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used to retrofit an existing NDCF. The addition of the EDR to the 
structure increases both the stiffness and the damping of the 
frame. The goal of the study was to design a bracing system which 
would prevent the brittle concrete frame elements from going be- 
yond their ultimate capacity. Thus, it was required that in the final 
bracing design that the response of the structure must be elastic or 
have a very low ductility demand. The main parameters addressed 
in the study include stiffness of the bracing system and the config- 
uration of the EDR. The study showed the importance of brace 
stiffness in systems with and without the EDR. The results demon- 
strated that, properly configured, the EDR reduced the response to 
such an extent that the magnitude of earthquake which the NDCF 
could withstand was substantially increased. 


25292 (CONF-9310102-Vol.2, pp. 467-471) Life safety and 
seismic hazards selecting buildings for review and questions 
still to answer. Keller, M.D. (Los Alamos National Lab., NM 
(United States)). Lawrence Livermore National Lab., CA (United 
States). [1993]. DOE Contract W-7405-ENG-36. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

Los Alamos Nationa! Laboratory (LANL) is situated on the east- 
ern flank of the Jemez Mountains in which lies the Valles Caldera, 
a volcanic center that erupted 1.1 to 1.5 million years ago. Los 
Alamos is also situated within the western margin of the Rio 
Grande Rift system, where there is a possibility for seismic activity. 
Within the Los Alamos area are numerous faults, some within a 
kilometer or two of LANL structures, some even closer. Many of 
the permanent structures within Los Alamos were designed and 
constructed in accordance with applicable building codes in the 
1950s. These codes have now been determined to be deficient 
with respect to both forcing functions of seismic events and struc- 
ture design. LANL, in response to a letter from the University of 
California dated October 29, 1990, started a Seismic Hazards In- 
vestigation Program to determine the characteristics of a probable 


seismic event at Los Alamos, and to determine the ability of the 
existing structures to withstand the forces generated by such an 
event. The Seismic Hazards Investigation program uses paleoseis- 


mic methods to determine seismic characterization and a 
systematic method to investigate existing structures, systems and 
components for their ability to resist seismic forces. This paper 
presents the methodology evolved to determine the above. 


25293 (CONF-9310102—Vol.2, pp. 472-480) Loss experience 
from natural phenomena hazards in the Department of Energy 
(50 years of natural phenomena hazard losses). Hill, J.R. (De- 
partment of Energy, Washington, DC (United States)). Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
This paper presents a historical prespective on losses due to 
natural hazard incidents (1943-1993) at Department of Energy 
(DOE) and predecessor agencies including the Atomic Energy 
Commission (AEC) and the Energy Research and Development 
Agency (ERDA). This paper also demonstrates how an existing 
DOE resource can be used to gain valuable insight into injury or 
property damage incidents. That resource is the Computerized Ac- 
cident/Incident Reporting System (CAIRS) module of DOE’s Safety 
Performance Measurement System. CAIRS data selected the 
1981-1991 DOE injury/iliness reports, from all the accident reports 
of the AEC that cited a natural phenomena hazard as either the di- 
rect or indirect cause of the injury/property damage. Specifically, 
injury or property damage reports were selected for analysis if they 
had a causal factor link to severe weather or natural phenomena 
hazard categories. Natural phenomena hazard categories are in- 
jury/property damage caused by hurricane/tornado, earthquake, 
lightning, or flood. Severe weather categories are injury/property 
damage associated with other than normal weather conditions. The 
lessons learned, as a result of reviewing case histories, are pre- 
sented, as are suggestions on how to reduce the likelihood of 
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future injuries/property damage as a result of similar events. A sig- 
nificant finding, is that most injuries and property damage were the 
result of an indirect causal link to a natural phenomena hazard and 
thus, may be more preventable than previously thought possible. 
The primary message, however, is that CAIRS and other incident 
data bases are valuable resources and should be considered for 
use by those interested in identifying new ways of protecting the 
health and safety of the worker and for reducing building losses 
due to the effects of natural phenomena hazards. 


25294 (CONF-9310102-Vol.2, pp. 481-492) Worst case se- 
lection. Toturgual, H. (Ebasco Servies, Inc., Spring City, TN 
(United States)); Lanham, K. Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

For large safety related DOE facilities, re-evaluation of features 
to ensure the mitigation of natural phenomena hazards can be 
costly and require long schedules to implement. This is especially 
true for features which are numerous and diverse such as building 
steel structures, concrete structures, masonry/tile walls, tanks, 
equipment and their anchorages, penetrations to containment ves- 
sels, steel platforms, embedded plates, conduit, conduit supports, 
cable tray, cable tray supports, HVAC ductwork, duct supports, pip- 
ing and pipe supports. To reduce the cost and time required for 
re-evaluation, worst cases can be selected from populations of civil 
features with similar attributes based on drawing reviews, field in- 
vestigations and review of any available existing calculations. If 
worst cases then qualify by evaluation or testing, it is reasonable to 
accept an entire population of features as justified. In addition, 
when modifications are required for worst cases, further investiga- 
tion to assess the remaining non-worst case population for the 
presence of critical attributes, and conditions that contribute to the 
need for modification of worst cases, can be performed. However 
to ensure valid results, the methodology and process must be sys- 
tematic, logical, based on applicable design criteria, traceable, 
independently verifiable, and reproducible. This paper will offer ap- 
proaches developed from experiences implementing worst case 
qualification programs for the upgrade of existing facilities. 


25295 (CONF-9310102—Vol.2, pp. 493-501) Department of 
Energy Natural Phenomena Hazards Mitigation program. Mur- 
ray, R.C. (Lawrence Livermore National Lab., CA (United States)). 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract W-7405-ENG-48. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

This paper presents a summary of past and present accomplish- 
ments of the Natural Phenomena Hazards Program that has been 
ongoing at Lawrence Livermore National Laboratory since 1975. 
The Natural Phenomena covered includes earthquake; winds, hur- 
ricanes, and tornadoes; flooding and precipitation; lightning; and 
volcanic events. The work is organized into four major areas (1) 
Policy, requirements, standards, and guidance, (2) Technical sup- 
port, research and development, (3) Technology transfer, and (4) 
Oversight. 


25296 (CONF-9310102—Vol.2, pp. 502-510) Seismic qualifi- 
cation of safety class 3 and non-safety class 4 commodities at 
the Hanford Site. Honegger, D.G. (EQE Engineering Consultants, 
Costa Mesa, CA (United States)); Ocoma, E.C. Lawrence Liver- 
more National Lab., CA (United States). [1993]. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
The Hanford Site is currently developing guidelines for seismic 
qualification of safety class 3 and 4 equipment. This effort is part of 
a program undertaken by the Central Engineering Group of West- 
inghouse Hanford Company to seismically qualify components in 
existing facilities to the site design-basis requirements. Adequate 
seismic performance of these categories of equipment will assure 





prevention of harmful interaction with safety class 1 and 2 equip- 
ment, operator injury, and blockage of access and egress to a 
facility. The Hanford Site seismic guidelines are included in the 
Hanford Plant Standard Seismic Design Criteria, HPS SDC-4.1. 
The latest revision of this standard adopts recommendations from 
UCRL-15910 and uses the terminology “facility usage category” to 
convey natural phenomena design criteria to equipment having dif- 
ferent safety classes. The goal of the seismic qualification 
guidelines-development activity is to provide simplified rules and 
procedures that will allow facility personnel to perform a large ma- 
jority of the existing equipment seismic qualification without relying 
upon outside engineering support. The guidelines accomplish this 
by providing simple screening rules along with provisions for per- 
sonnel training and compliance documentation. 


25297 (CONF-9310102—Vol.2, pp. 511-516) Use of experi- 
ence data for DOE seismic evaluations. Barlow, MW. 
(Westinghouse Savannah River Company, Aikens, SC (United 
States)); Budnitz, R.; Eder, S.J.; Eli, M.\W. Lawrence Livermore Na- 
tional Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

As dictated by DOE Order 5480.28, seismic evaluations of 
essential systems and components at DOE facilities will be con- 
ducted over the next several year. For many of these systems and 
components, few, if any, seismic requirements applied to the origi- 
nal design, procurement, installation, and maintenance process. 
Thus the verification of the seismic adequacy of existing systems 
and components presents a difficult challenge. DOE has under- 
taken development of the criteria and procedures for these seismic 
evaluations that will maximize safety benefits in a timely and cost 
effective manner. As demonstrated in previous applications at DOE 
facilities and by the experience from the commercial nuclear power 
industry, use of experience data for these evaluations is the only 
viable option for most existing systems and components. This pa- 
per describes seismic experience data, the needs at DOE facilities, 
the precedent of application at nuclear power plants and DOE facil- 
ities, and the program being put in place for the seismic verification 
task ahead for DOE. 


25298 (CONF-9310102-Vol.2, pp. 517-520) Lead expansion 
anchor load capacity at the Savannah River Site. West, D.A. 
({EQE International, Savannah River Site, Aiken, SC (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 2. 437p. Order Number DE94009267. Source: 
OSTI; NTIS; INIS. 

Lead type shell expansion anchors have been used in various 
buildings at the Savannah River Site (SRS) to support some 
safety-related equipment. As part of the seismic evaluation utilizing 
SQUG methodology the capacity of these anchors was required. 
The SQUG methodology is based on application of actual earth- 
quake experience data and is used to evaluate the seismic 
adequacy of certain classes of equipment. Anchorage is addressed 
by SQUG but specific data on lead type expansion anchorage is 
not available. Allowable loads specified in the site specification 
were originally utilized during the walkdowns for the purpose of an- 
chorage evaluations. The walkdowns revealed that many of the 
lead anchors were not installed per the specification and the actual 
load capacity was questionable. This paper documents the results 
of a testing program and provides a method for confirming ade- 
quacy of the lead shell type anchors. 


25299 (CONF-9310102—Vol.2, pp. 521-527) Computer mod- 
elling of tornado effects on buildings. Selvam, R.P. (Univ. of 
Arkansas, Fayetteville, AR (United States)). Lawrence Livermore 
National Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 
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An attempt is made to model the tornado-structure interaction. 
The tornado is represented as a Rankine-Combined vortex. The 
computations are done on a rectangular grid system. The govern- 
ing equations are approximated using control volume procedure. 
The pressure equations are solved by an efficient preconditioned 
conjugate gradient procedure. The computed tornado forces are 
compared with straight boundary layer (SBL) wind. The tornado 


forces on the roof of the building is more than five times the SBL 
flow. 


25300 (CONF-9310102—Vol.2, pp. 557-562) Evaluation of 
stresses in large diameter, thin walled piping at support loca- 
tions. Bryan, B.J. (Westinghouse Savannah River Company, 
Aiken, SC (United States)); Flanders, H.E. Jr.; Rawls, G.B. Jr. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract ACO9-89SR18035. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

The highest stresses in many thin walled piping systems are the 
local stresses at the pipe supports. These secondary stresses are 
caused by saddles or other structural discontinuities that restrain 
pipe ovalization. A static analysis of a thin walled pipe supported 
on structural steel saddie under dead weight loading is presented 
herein. The finite element analysis is performed using a shell 
model! with distributed gravity and hydrostatic pressure loading. 
Parametric studies on global and local stress are performed to de- 
termine the effect of the pipe diameter to thickness ratio. Two 
aspects of the saddle design are also investigated: the effect of 
saddle width, and the effect of saddie wrap angle. Additionally, the 
computed stresses are compared to closed form solutions. 


25301 (CONF-9310102—Vol.2, pp. 571-578) Structural as- 
sessment of roof decking using visual inspection methods. 
Giller, R.A. (Westinghouse Hanford Site, Richland, WA (United 
States)); McCoy, R.M.; Wagenblast, G.R. Lawrence Livermore Na- 
tional Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

The Hanford Site has approximately 1,100 buildings, some of 
which date back to the early 1940s. The roof on these buildings 
provides a weather resisting cover as well as the load resisting 
structure. Past experience has been that these roof structures may 
have structural modifications, the weather resisting membrane may 
have been replaced several times, and the members may experi- 
ence some type of material degradation. This material degradation 
has progressed to cause the collapse of some roof deck members. 
The intent of the Hanford Site Central Engineering roof assessment 
effort is to provide an expedient structural assessment of the large 
number of buildings at the Hanford Site. This assessment is made 
by qualified structural inspectors following the “Preliminary Assess- 
ment” procedures given in the American Society of Civil Engineers 
(ASCE) Standard ASCE 11-90. This roof assessment effort does 
not provide a total qualification of the roof for the design or in-place 
loads. This inspection does provide a reasonable estimate of the 
roof loading capacity to determine if personnel access restrictions 
are needed. A document search and a visual walkdown inspection 
provide the initial screening to identify modifications and compo- 
nents having questionable structural integrity. The structural 
assessment consists of baseline dead and live load stress calcula- 
tions of all roofing components based on original design material 
strengths. The results of these assessments are documented in a 
final report which is retrievable in a form that future inspections will 
have comparative information. 


25302 (CONF-9310102—Vol.2, pp. 579-589) Probabilistic risk 
assessment application to equipment qualification. Sheikh, 
N.A. (Westinghouse Savannah River Co., Aiken, SC (United 
States)); Salaymeh, S.R. Lawrence Livermore National Lab., CA 
(United States). [1993]. From 4. energy natural phenomena haz- 
ards mitigation conference; Atlanta, GA (United States); 19-22 Oct 
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1993. In Fourth DOE Natural Phenomena Hazards Mitigation Con- 
ference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

Probabilistic Risk Assessment (PRA) provides us with an estima- 
tion of the chances that a hazard may happen. In the area of 
Seismic Equipment Qualification, the chance that a component will 
experience and earthquake of highest magnitude (0.2g) can be 
predicted using PRA. Recent studies have shown that the compo- 
nents are over-designed to maintain their structural integrity and 
functionality. For the purpose of qualification, the Test Response 
Spectra (TRS) should envelop the Required Response Spectra 
(RRS). However, with the PRA approach, the magnitude of an 
earthquake can be estimated. PRA estimates are generally lower 
than those obtained using traditional methods but do not compro- 
mise the component's structural integrity and functionality. This 
approach will result in significant cost savings in design and con- 
struction. For expansion on the concept of PRA that estimates this 
frequency of occurrence of a given seismic event, refer to United 
States Nuclear Regulatory Commission (US NRC), Lawrence Liver- 
more National Laboratory (LLNL), and Electrical Power Research 
Institute (EPRI) studies for development of Natural Phenomena 
Hazard Curves. Currently, US NRC, LLNL, and EPRI are involved 
in a joint program to address seismic hazard methodologies and to 
develop recommendations for improved hazard estimations for the 
future. The final product of this effort is expected to result in more 
realistic hazard estimates. 


25303 (CONF-9310102—Vol.2, pp. 636-640) Seismic hazard 
analysis at Rocky Flats Plant. McGuire, R.K. (Risk Engineering, 
Inc., Golden, CO (United States)). Lawrence Livermore National 
Lab., CA (United States). [1993]. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

A probabilistic seismic hazard analysis is being conducted for the 
DOE Rocky Flats Plan, Jefferson County, Colorado. This is part of 
the overall review of the seismic exposure to facilities being con- 
ducted by DOE. The study has four major elements. (1) The 
historical seismicity in Colorado is being reviewed and synthesized 
to estimate historical rates of earthquake activity in the region of 
the site. (2) The geologic and tectonic evidence in Colorado and 
along the Front Range is being reviewed to determine appropriate 
seismic zones, potentially active faults, and constraints on fault slip 
rates. (3) Earthquake ground motion equations are being derived 
based on seismological knowledge of the earth’s crust. Site spe- 
cific soil amplification factors are also being developed using 
on-site shear wave velocity measurements. (4) The probability of 
exceedence of various seismic ground motion levels is being calcu- 
lated based on the inputs developed on tectonic sources, faults, 
ground motion, and soil amplification. Deterministic ground motion 
estimates are also being made. This study is a state-of-the-art 
analysis of seismic hazard. It incorporates uncertainties in the ma- 
jor aspects governing seismic hazard, and has a documented 
basis founded on solid data interpretations for the ranges of inputs 
used. The results will be a valid basis on which to evaluate plant 
structures, equipment, and components for seismic effects. 


25304 (CONF-9310102-Vol.2, pp. 641-650) Site-specific 
probabilistic seismic hazard evaluation of the Idaho National 
Engineering Laboratory. Wong, |. (Woodward-Clyde Federal 
Services, Oakland, CA (United States)); Hemphill-Haley, M.; Cop- 
persmith, K.; Youngs, R.; Smith, R.; Hackett, W.; Jackson, S.; 
Silva, W.; Stark, C. Lawrence Livermore National Lab., CA (United 
States). [1993]. DOE Contract AC07-761D01570. From 4. energy 
natural phenomena hazards mitigation conference; Atlanta, GA 
(United States); 19-22 Oct 1993. In Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 

A site-specific probabilistic seismic hazard analysis has been 
performed for seven facility sites at the Idaho National Engineering 
Laboratory (INEL). The INEL is located near the boundary between 
the northern Basin and Range province and the eastern Snake 
River Plain, and seismic sources of both tectonic and volcanic ori- 
gin were considered in the evaluation. These included both Basin 
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and Range normal faults, magmatically-induced structures, and 
random areal sources. For each seismic source, the maximum 
earthquake, source location, source geometry, and recurrence 
were estimated. These values and their uncertainties were incorpo- 
rated into the probabilistic analysis through the use of logic trees. 
Ground motion attenuation was modeled using both empirical and 
site-specific relationships. The latter were developed using a sto- 
chastic ground motion methodology, and geologic and velocity 
profiles for each of the facility sites. Seismic hazard curves and 
site-specific equal-hazard response spectra were calculated for 
each facility site. Preliminary peak horizontal accelerations ranged 
from 0.14 to 0.28 g at an annual exceedance probability of 2x10—* 
(high hazard). The Lemhi and Lost River faults and the ESRP and 
northern Basin and Range source zones are the significant contrib- 
utors to the total hazard at the INEL. 


25305 (CONF-9310102—Vol.2, pp. 684-693) Meeting perfor- 
mance goals by the use of experience data. Salmon, M.W. 
(EQE Engineering Consultants, Irvine, CA (United States)); 
Kennedy, R.P. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 437p. Order Number DE94009267. 
Source: OSTI; NTIS; INIS. 

DOE Order 5480.28 requires that structures, systems and com- 
ponents (SSCs) be designed and constructed to withstand the 
effects of natural phenomena hazards. For SSCs to be acceptable, 
it must be demonstrated that there is a sufficiently low probability 
of failure of those SSCs consistent with established performance 
goals. For new design, NPH loads are taken from probabilistic haz- 
ard assessments and coupled with response and evaluation 
methods to control the levels of conservatism required to achieve 
performance goals. For components qualified by test, performance 
goals are achieved by specifying a test response spectrum that 
envelops a required response spectrum coupled with minimal ac- 
ceptance standards. DOE Standard 1020-92 adapts both of these 
approaches to ensure that the required performance goals are met 
for new installations. For existing installations these approaches 
are generally not applicable. There is a need for a simple approach 
for use in verifying the performance of existing equipment subject 
to seismic hazards. The USNRC has adapted such an approach 
for the resolution of US] A-46 in the Generic Implementation Pro- 
cedure (GIP). A simple set of screening rules, keyed to a generic 
bounding spectrum forms the basis of the USNRC approach. A 
similar approach is being adapted for use in the DOE. The DOE 
approach, however, must also ensure that appropriate performance 
goals are met when the general screens are met. This paper sum- 
marizes research to date on the topic of meeting performance goals 
by the use of experience data. The paper presents a review of the 
background material, a summary of the requirements for existing 
components, a summary of the approach used in establishing the 
performance goals associated with experience data approaches, 
and a summary of results to date. Simplified criteria are proposed. 


25306 (CONF-9310102—Vol.2, pp. 694-697) The application 
of SQUG to non-reactor facilities. Hoskins, R.S. (Westinghouse 
Savannah River Company, Aiken, SC (United States)). Lawrence 
Livermore National Lab., CA (United States). [1993]. From 4. en- 
ergy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
DOE Order 6430.1A mandates that facilities be designed and 
constructed to withstand Natural Phenomena Hazards in accor- 
dance with their hazard level. DOE has a program in progress to 
evaluate and then upgrade many of their existing medium and high 
hazard facilities where release of hazardous materials to the envi- 
ronment is a concern. This paper addresses a useful methodology 
which has been applied by SRS to evaluate and qualify equipment 
to withstand the ravenousness of earthquakes. The Seismic Quali- 
fication Utility Group was formed by a group of Electric Power 
Utilities whose Nuclear Power Plants predated the 10CFR50 Envi- 
ronmental design requirements to develop a methodology to 
evaluate and upgrade their operating plants against seismic events 





in answer to NRC generic letter USI-A46. SRS participated in this 
organization, since it operated reactors designed and constructed 
in the 1950's, and the application of the SQUG methodology was 
obvious. Nuclear Material Processing and Handling (NMPH) facili- 
ties utilize equipment similar to the nuclear industry, in fact, to 
industry in general. Consequently, it made sense to apply SQUG 
methodology to evaluate and qualify equipment in NMPH facilities 
against earthquakes. In order to utilize SQUG methodology, some 
changes are required since the goal of safe shutdown of a NMPH 
facility differs from a nuclear reactor, consequently, the generation 
of a Safe Shutdown Equipment List is modified by the require- 
ments of each particular facility. Once the Safety Class Equipment 
List is developed denoting the qualification requirement for each 
piece of equipment, the SQUG walk downs can be performed as 
they are in commercial nuclear plants. SQUG methodology offers a 
cost effective approach for the seismic qualification of equipment at 
existing DOE NMPH facilities. SQUG cannot be applied to new or 
unique equipment since the experience database doesn’t contain 
the needed information. 


25307 (CONF-9310102—Vol.2, pp. 698-705) Seismic equip- 
ment qualification at Rocky Flats Plant: Lessons learned. 
Peregoy, W. (EG&G Rocky Flats, Inc., Golden, CO (United 
States)); Herring, K. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 437p. Order Number DE94009267. 
Source: OSTI; NTIS; INIS. 

Seismic equipment qualification is being evaluated as a part of 
the Systematic Evaluation Program (SEP) at the Rocky Flats Plant 
(RFP). The experience database developed by the Seismic Qualifi- 
cation Utility Group (SQUG) as outlined in their Generic 
Implementation Procedure (GIP) was initially studied for the qualifi- 
cation of equipment at RFP. However, detailed review of the 
simplified guidelines contained in the GIP revealed substantial dif- 
ferences between components and structures at RFP and those at 
commercial nuclear power plants. The RFP structures are signifi- 
cantly less massive, and more flexible than the large reinforced 
concrete shear wall and steel moment resisting frame structures 
typically found at commercial nuclear power plants. Much greater 
amplifications of ground motion result from the response of the 
RFP structures that substantially limit the applicability of the simpli- 
fied Bounding Spectrum evaluation approach contained in the GIP. 
Therefore, more rigorous evaluations are required for substantially 
greater numbers of components that are included in the GIP equip- 
ment classes. In addition, there are a substantial number of 
component classes at RFP that are not present in typical nuclear 
power plants (e.g., glove boxes, welded tubular HVAC ducts, and 
process piping) that are not included in the GIP. This paper 
presents the details of the differences between the RFP structures 
and components and those represented in the GIP, the challenges 
that were presented for their evaluation at RFP, and EG&G’s ap- 
proaches to develop seismic qualification data. 


25308 (CONF-9310102—Vol.2, pp. 710-715) Seismic qualifi- 
cation of gloveboxes and contained safety-class components 
through substructure and sequential analysis. Estochen, E.G. 
(Westinghouse Savannah River Company, Aiken, SC (United 
States)). Lawrence Livermore National Lab., CA (United States). 
[1993]. From 4. energy natural phenomena hazards mitigation con- 
ference; Atlanta, GA (United States); 19-22 Oct 1993. In Fourth 
DOE Natural Phenomena Hazards Mitigation Conference: Pro- 
ceedings: Volume 2. 437p. Order Number DE94009267. Source: 
OSTI; NTIS; INIS. 

One common method of process and material confinement in the 
DOE complex is through the use of a glovebox. For safety-class 
gloveboxes not having a primary confinement function, structural 
integrity of the safety system supporting structure and not leak 
tightness of the glovebox is the main concern when evaluating 
seismic loading effects. The following discussion provides an effi- 
cient organized approach to using a single finite element model to 
assure structural integrity, in response to design basis loads, for 
both the glovebox and its contained safety systems through sub- 
structuring and sequential analysis. The approach discussed has 
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many benefits including reduced analysis conservatism; which is 
important when qualifying existing gloveboxes where small margins 
to allowables may be present. In addition to discussing qualification 
by analysis, a short discussion on the approach and benefits of 
qualification by similarity is given. Rather than present specific 
numerical results, a discussion of the approach currently being im- 
plemented at the Savannah River Site (SRS) will be given. The 
approach will be demonstrated using a glovebox qualification that 
employs both analysis and similarity. 


25309 (CONF-9310102—Vol.2, pp. 725-734) 1994 NEHRP 
provisions for architectural, electrical, and mechanical compo- 
nents. Drake, R.M. (Fluor Daniel, Inc., Irvine, CA (United States)); 
Bachman, R.E. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 437p. Order Number DE94009267. 
Source: OSTI; NTIS; INIS. 

The force equations presently used for the seismic design of 
nonstructural components currently vary from code to code. A com- 
parison of the force equations used in the 1991 UBC and the 1991 
NEHRP Provisions indicates that the NEHRP values can be signifi- 
cantly larger in the high seismic zones and the UBC values can be 
significantly larger in the low seismic zones. Neither code consid- 
ers soil effects or seismic relative displacements. This paper 
discusses force and displacement equations proposed for incorpo- 
ration into the 1994 NEHRP Provisions. The proposed equations 
may also be appropriate for incorporation into DOE standards. 


25310 (CONF-9310102—Vol.2, pp. 735-743) U.B.C.: Past, 
present and future. Wall, W.D. (international Conference of Build- 
ing Codes, Kansas City, MO (United States)). Lawrence Livermore 
National Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

This report documents the involvement of the International Con- 
ference of Building Officials (ICBO) in hazard mitigation, particularly 
in relation to earthquakes. It encompasses the history of the 
Uniform Building Code™ (U.B.C) provisions as they apply to earth- 
quake hazard mitigation. Also discussed is Executive Order 12699. 
Conference membership services and benefits are reviewed and 
the future of ICBO, building codes and hazard mitigation are exam- 
ined. The U.B.C. seismic provisions make a vast contribution to the 
design of buildings for seismic safety. 


25311 (CONF-9310102—Vol.2, pp. 744-749) Recent develop- 
ments in the Navy’s seismic mitigation research program. 
Ferritto, J.M. (Naval Civil Engineering Lab., Port Hueneme, CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 437p. Order Number DE94009267. 
Source: OSTI; NTIS; INIS. 

The US Navy has a number of bases in seismically active areas. 
Mission requirements dictate that these bases be located at the 
waterfront, often on marginal soils. Since the seismic exposure is 
high, the Navy has had an active research program to mitigate the 
risk to waterfront structures. The dynamic response of saturated 
cohesionless soils results in a loss of strength. Liquefaction and 
the potential for associated damage is a major problem. The Loma 
Prieta earthquake caused over $125 million in damages primarily 
from liquefaction. A design manual has been developed to account 
for the seismically developed pore water pressures in soils behind 
retaining wall type structures. The procedures consider a variety of 
loading conditions and drainage states. Research has focused on 
development of design tools which can be rapidly applied to predict 
the deformation state associated with the occurrence of liquefaction 
in terms of approximate vertical and lateral settlements. The Navy 
has reviewed the application of seismic base isolation to critical 
structures which must meet mission requirements and function dur- 
ing and after an earthquake. Detailed studies were conducted to 
evaluate the nonlinear characterization of the hysteric properties of 
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the isolator. Criteria were developed for candidate building selection 
and design guidelines were developed for the design of the struc- 
ture in a manner consistent with the requirements of the triservice 
seismic manual, NAVFAC P355.1. The Navy has developed auto- 
mated procedures for conducting site seismicity studies using a 486 
personal computer. The procedure utilizes an epicenter data base 
on CD-ROM and available geologic data to predict the recurrence 
of seismic events and compute the probability distribution of site 
acceleration ground motion. A set of response spectra matched to 
the site conditions can be assembled from a data base of records. 


25312 (CONF-9310102-Vol.2, pp. 776-783) Effects of flexi- 
bility and soii-structure interaction on a completely buried 
structure with a heavily loaded roof system. Chen, R.C. (West- 
inghouse Savannah River Company, Aiken, SC (United States)); 
Maryak, M.E.; Mulliken, J.S. Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 2. 4837p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

A completely buried structure with a heavily loaded roof system 
has been analyzed for seismic forces. The seismic input was a 
site-specific spectrum shape anchored at 0.2g zero period acceler- 
ation in the horizontal directions, and the vertical input was 
prescribed at two thirds of the horizontal input. Models of the struc- 
ture were developed to account for the flexibility of the base mat, 
walls, and roof, and were analyzed for the above seismic input with 
uncertainties in the soil properties considered. The results indicate 
that horizontal rigid body soil-structure interaction effects are 
negligible and the seismic amplifications are dominated by the soil- 
structure system natural frequencies. In addition, the analysis 
shows that the flexibility of the structure and soil-structure interac- 
tion cause considerable amplification of the vertical structural 
response of the facility’s roof system. Finally it was shown that the 
computer program SASSI can be used to predict the soil-structure 
interaction responses of a completely buried structure. 


25313 (CONF-9310102—Vol.2, pp. 806-810) Modal combina- 
tion in response spectrum modal dynamic analysis. Hammond, 
C.R. (Oak Ridge National Lab., TN (United States)); Singhal, M.K. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
DOE Contract AC05-840R21400. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

UCRL-15910 does not give explicit requirements for combining 
the values of the response of individual modes in a response spec- 
trum modal dynamic analysis. Since UCRL-15910 references 
ASCE 4-86, modal combination methods given in ASCE 4-86 are 
described in this paper. Efficient use of typical dynamic analysis 


computer programs while complying with ASCE 4-86 is also de- 
scribed. 


25314 (CONF-9310102-Vol.2, pp. 811-821) Optimization of 
mathematical models for soil structure interaction. Vallenas, 
J.M. (Cygna Energy Services, Oakland, CA (United States)); 
Wong, C.K.; Wong, D.L. Lawrence Livermore National Lab., CA 
(United States). [1993]. DOE Contract AC07-841D12435. From 4. 
energy natural phenomena hazards mitigation conference; Atlanta, 
GA (United States); 19-22 Oct 1993. In Fourth DOE Natural Phe- 
nomena Hazards Mitigation Conference: Proceedings: Volume 2. 
437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
Accounting for soil-structure interaction in the design and analy- 
sis of major structures for DOE facilities can involve significant 
costs in terms of modeling and computer time. Using computer 
programs like SASSI for modeling major structures, especially 
buried structures, requires the use of models with a large number 
of soil-structure interaction nodes. The computer time requirements 
(and costs) increase as a function of the number of interaction 
nodes to the third power. The added computer and labor cost for 
data manipulation and post-processing can further increase the to- 
tal cost. This paper provides a methodology to significantly reduce 
the number of interaction nodes. This is achieved by selectively in- 
creasing the thickness of soil layers modeled based on the need 
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for the mathematical model to capture as input only those frequen- 
cies that can actually be transmitted by the soil media. The authors 
have rarely found that a model needs to capture frequencies as 
high as 33 Hz. Typically coarser meshes (and a lesser number of 
interaction nodes) are adequate. 


25315 (CONF-9310102-Vol.2, pp. 828-835) Structural load 
inventory database for the Kansas City Plant. Hashimoto, P.S. 
(EQE international, Inc., Irvine, CA (United States)); Johnson, 
M.W.; Nakaki, D.K.; Wilson, J.J.; Lynch, D.T.; Drury, MA. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. In Fourth DOE Natural 
Phenomena Hazards Mitigation Conference: Proceedings: Volume 
2. 437p. Order Number DE94009267. Source: OSTI; NTIS; INIS. 
A structural load inventory database (LID) has been developed 
to support configuration management at the DOE Kansas City 
Plant (KCP). The objective of the LID is to record loads supported 
by the plant structures and to provide rapid assessments of the im- 
pact of future facility modifications on structural adequacy. 
Development of the LID was initiated for the KCP’s Main Manufac- 
turing Building. Field walkdowns were performed to determine all 
significant loads supported by the structure, including the weight of 
piping, service equipment, etc. These loads were compiled in the 
LID. Structural analyses for natural phenomena hazards were per- 
formed in accordance with UCRL-15910. Software to calculate 
demands on the structural members due to gravity loads, total de- 
mands including both gravity and seismic loads, and structural 
member demand-to-capacity ratios were also developed and inte- 
grated into the LID. Operation of the LID is menu-driven. The LID 
user has options to review and print existing loads and correspond- 
ing demand-to-capacity ratios, and to update the supported loads 
and demand-to-capacity ratios for any future facility modifications. 
25316 


(CONF-9310102-Vol.2, pp. 838-847) Upgrade of 


400,000 gallon water storage tank at Argonne National Labora- 
tory - West to UCR-15910 high hazard seismic requirements. 


Griffin, M.J. (EQE International, Inc., Irvine, CA (United States)); 
Harris, B.G. Lawrence Livermore National Lab., CA (United 
States). [1993]. From 4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 19-22 Oct 1993. In 
Fourth DOE Natural Phenomena Hazards Mitigation Conference: 
Proceedings: Volume 2. 4387p. Order Number DE94009267. 
Source: OSTI; NTIS; INIS. 

As part of the Integral Fast Reactor (IFR) Project at Argonne Na- 
tional Laboratory - West (ANL-W), it was necessary to strengthen 
an existing 400,000 gallon flat-bottom water storage tank to meet 
UCRL-15910 (currently formulated as DOE Standard DOE-STDO- 
1020-92, Draft) high hazard natural phenomena requirements. The 
tank was constructed in 1988 and preliminary calculations indicated 
that the existing base anchorage was insufficient to prevent buck- 
ling and potential failure during a high hazard seismic event. 
General design criteria, including ground motion input, load combi- 
nations, etc., were based upon the requirements of UCRL-15910 
for high hazard facilities. The analysis and capacity assessment 
criteria were based on the Generic Implementation Procedure 
developed by the Seismic Qualification Utilities Group (SQUG). Up- 
grade modifications, consisting of increasing the size of the 
foundation and installing additional anchor bolts and chairs, were 
necessary to increase the capacity of the tank anchorage/support 
system. The construction of the upgrades took place in 1992 while 
the tank remained in service to allow continued operation of the 
EBR-Il reactor. The major phases of construction included the in- 
Stallation and testing of 144 1-1/4 inches x 15 inches, and 366 1 
inches x 16 inches epoxied concrete anchors, placement of 220 cu- 
bic yards of concrete heavily reinforced, and installation of 24 1-1/2 
inches x 60 inches tank anchor bolts and chairs. A follow-up in- 
spection of the tank interior by a diver was conducted to determine 
if the interior tank coating had been damaged by the chair welding. 
The project was completed on schedule and within budget. 


25317 (CONF-940411-28) Microwave based civil structure 
inspection device. Sohns, C.W.; Bible, D.W. Oak Ridge National 
Lab., TN (United States). [1994]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 





From Spring meeting of the Materials Research Society; San Fran- 
cisco, CA (United States); 4-8 Apr 1994. Order Number 
DE94013275. Source: OSTI; NTIS; GPO Dep. 

A microwave based “wall probe” has been developed which is 
capable of nondestructive evaluation of architectural structures. By 
using microwaves in the 8 to 12 GHz range this probing instrument 
can detect subsurface characteristics through concrete, brick, wood 
or other building materials to depths in excess of 12 inches. The in- 
strument interrogates a structure from a single side by transmitting 
a microwave signal into the surface at some angle of incidence and 
receiving the reflected signal some distance away on the same side 
of the structure. The transmitted signal is partially reflected at each 
internal boundary of different dielectric constant, giving a composite 
reflection which contains information from each internal layer. The 
reflected composite signal is compared in phase and amplitude to 
the transmitted signal and that reading is considered the “signa- 
ture” of the structure under test. Computer algorithms analyze the 
signature for recognizable features and nonstandard construction. 


25318 (CONF-940424-34) NEACRP comparison of source 
term codes for the radiation protection assessment of trans- 
portation packages. Broadhead, B.L. (Oak Ridge National Lab., 
TN (United States)); Locke, H.F.; Avery, A.F. Oak Ridge National 
Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
8. international conference on radiation shielding; Arlington, TX 
(United States); 24-27 Apr 1994. Order Number DE94012330. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The results for Problems 5 and 6 of the NEACRP code compari- 
son as submitted by six participating countries are presented in 
summary. These problems concentrate on the prediction of the 
neutron and gamma-ray sources arising in fuel after a specified ir- 
radiation, the fuel being uranium oxide for problem 5 and a mixture 
of uranium and plutonium oxides for problem 6. In both problems 
the predicted neutron sources are in good agreement for all partici- 
pants. For gamma rays, however, there are differences, largely due 
to the omission of bremsstrahlung in some calculations. 


25319 (CONF-940449-12) Segmentation and cooperative 
fusion of laser radar image data. Beckerman, M.; Sweeney, F.J. 
Oak Ridge National Lab., TN (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Society of Photo-Optical Instrumentation 
Engineers conference on intelligent information systems; Orlando, 
FL (United States); 4-8 Apr 1994. Order Number DE94012746. 
Source: OSTI; NTIS; GPO Dep. 

In segmentation, the goal is to partition a given 2D image into 
regions corresponding to the meaningful surfaces in the underlying 
physical scene. Segmentation is frequently a crucial step in analyz- 
ing and interpreting image data acquired by a variety of automated 
systems ranging from indoor robots to orbital satellites. In this pa- 
per, we present results of a study of segmentation by means of 
cooperative fusion of registered range and intensity images ac- 
quired using a prototype amplitude-modulated CW laser radar. In 
our approach, we consider three modalities — depth, reflectance 
and surface orientation. These modalities are modeled as sets of 
coupled Markov random fields for pixel and line processes. 
Bayesian inferencing is used to impose constraints of smoothness 
on the pixel process and linearity on the line process. The latter 
constraint is modeled using an Ising Hamiltonian. We solve the 
constrained optimization problem using a form of simulated anneal- 
ing termed quenched annealing. The resulting model is illustrated 
in this paper in the rapid quenched, or iterated conditional mode, 
limit for several laboratory scenes. 


25320 (CONF-9404137—4) Stochastic approximation meth- 
eds for fusion-rule estimation in multiple sensor systems. 
Rao, N.S.V. Oak Ridge National Lab., TN (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 12. symposium on energy engi- 
neering sciences; Argonne, iL (United States); 27-29 Apr 1994. 
Order Number DE94013629. Source: OSTI; NTIS; GPO Dep. 

A system of N sensors S,, So,---,Sy is considered; correspond- 
ing to an object with parameter x € ®°%, sensor S; yields output 
y" ER? according to an unknown probability distribution p;(y"") |x). A 
training |-sample (x;, y1), (Xe, Y2),--.(%1, yi) is given where y; = 
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(yi("), yi(?),---.yi(%) and yi@) is the output of S) in response to input 
X;. The problem is to estimate a fusion rule f : RN? — R9, based 
on the sample, such that the expected square error I(f) = f [x — 
fy’, y*.---y")P ply’, y?.---.y%)x)pedy'dy? --. dyNdx is to be 
minimized over a family of fusion rules \ based on the given I- 
sample. Let f. € A minimize I(f); f. cannot be computed since the 
underlying probability distributions are unknown. Three stochastic 
approximation methods are presented to compute ?, such that un- 
der suitable conditions, for sufficiently large sample, P[If — I(f.) > 
e] < 6 for arbitrarily specified « > 0 and 6,0 < 6 < 1. The three 
methods are based on Robbins-Monro style algorithms, empirical 
risk minimization, and regression estimation algorithms. 


25321 (CONF-9405109-7) Impact analysis of the DC-1 
shipping container. Aramayo, G.A. Oak Ridge National Lab., TN 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From De- 
partment of Energy defense programs packaging workshop; 
Knoxville, TN (United States); 16-19 May 1994. Order Number 
DE94012742. Source: OSTI; NTIS; INIS; GPO Dep. 

Containers used by the Department of Energy (DOE) for the 
transport of radioactive material components, including components 
and special assemblies, are required to meet certain impact 
requirements that are demonstrated by experimental testing, ana- 
lytical modeling, or the combination of both. The Code of Federal 
Regulations (CFR) Part 49 Section 173.7(d) stipulates that, pack- 
ages (containers) made by or under direction of the USDOE may 
be used for the transportation of radioactive materials when evalu- 
ated, approved, and certified by the DOE against packaging 
standards equivalent to those specified in 10 CFR Part 71.1 This 
paper gives an example of computer analysis of the impact simula- 
tion for a typical container in support of experimental testing 
performed to assure compliance of the container design with Fed- 
eral Regulations. The paper includes details of the analysis 
performed and lists the advantages and disadvantages compared 
with experimental testing. 


25322 (CONF-9405109-8) The effects of convection and 
oxygen presence on thermal testing of thin-shelled Celotex™ 
based packages. Feldman, M.R. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From De- 
partment of Energy defense programs packaging workshop; 
Knoxville, TN (United States); 16-19 May 1994. Order Number 
DE94012754. Source: OSTI; NTIS; GPO Dep. 

Several experiments were performed in an attempt to determine 
the effects of both convection and oxygen levels during hypotheti- 
cal thermal accident testing of thin-shelled Celotex™-based 
packages in furnaces. Obsolete DT-22 packages were used and 
experiments were performed in two separate fumaces, one gas- 
fired and one electric, each of which has previously been used for 
this type of testing. Oxygen levels were varied and measured in 
the gas-fired furnace while the electric fumace was operated in a 
standard manner. The gas-fired fumace is constructed so as to 
induce a very strong convective field within. After testing, the pack- 
ages were evaluated by several methods to determine the effects 
of the thermal testing on the package. In general, there were no 
differences found for the packages tested in the two different fur- 
naces or for packages tested in the same furnace under different 
conditions. Therefore, after careful consideration, it is concluded 
that thermal testing can still be performed in electric furnaces in 
which the oxygen supply is not refurbished and there is no forced 
convection heat transfer. 


25323 (CONF-940510S-9) Impact analysis on a massively 
parallel computer. Zacharia, T.; Aramayo, G.A. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Department of Energy defense programs packaging work- 
shop; Knoxville, TN (United States); 16-19 May 1994. Order 
Number DE94013624. Source: OSTI; NTIS; INIS; GPO Dep. 
Advanced mathematical techniques and computer simulation 
play a major role in evaluating and enhancing the design of bever- 
age cans, industrial, and transportation containers for improved 
performance. Numerical models are used to evaluate the impact 
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requirements of containers used by the Department of Energy 
(DOE) for transporting radioactive materials. Many of these models 
are highly compute-intensive. An analysis may require several 
hours of computational time on current supercomputers despite the 
simplicity of the models being studied. As computer simulations 
and materials databases grow in complexity, massively parallel 
computers have become important tools. Massively parallel compu- 
tational research at the Oak Ridge National Laboratory (ORNL) 
and its application to the impact analysis of shipping containers is 
briefly described in this paper. 


25324 (CONF-9405109-10) A new shipping container for 
an intense neutron emitter. Bigelow, J.E.; Alexander, C.W.; 
Pace, J.V. Ill; Simmons, C.M. Oak Ridge National Lab., TN (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Depart- 
ment of Energy defense programs packaging workshop; Knoxville, 
TN (United States); 16-19 May 1994. Order Number DE94013829. 
Source: OST!; NTIS; INIS; GPO Dep. 

Californium-252 is an intense neutron emitter (2.34 x 101 n/s-g) 
used in medicine, research, and industry. The western world’s sole 
source of this rare radioisotope is the Californium Facility at Oak 
Ridge National Laboratory's Radiochemical Engineering Develop- 
ment Center (REDC). A project has been initiated at the REDC to 
design a new Type B Californium Shipping Container. This effort is 
essential for future transportation of californium to meet the needs 
of users all over the world. The shipping container must meet all 
requirements for transport by motor freight, air, vessel, and rail, 
both domestic and foreign. There are unique problems in the de- 
sign, fabrication, and licensing of a new Type B shipping container 
that will accommodate up to 60 milligrams of californium-252. One 
of the first challenges in the design phase of the project is the se- 
lection of a material to shield the high neutron flux. The more 
stringent safety precautions of today’s world impel us to consider 
more exotic materiais for such a purpose. The candidate materials 
must be examined not just for their neutron shielding properties, 
but also in conjunction with other properties such as thermal and 
structural requirements to withstand the hypothetical accident con- 
ditions. The design and building of such a container is a formidable 
task requiring much planning. The licensing process, with the com- 
plex, interactive federal codes, is a special challenge and may be 
the biggest on the project in terms of time and money. 


25325 (CONF-9405177-1) Calibration and control for range 
imaging in mobile robot navigation. Dorum, O.H. (Norges 
Tekniske Hoegskole, Trondheim (Norway). Div. of Computer Sys- 
tems and Telematics); Hoover, A.; Jones, J.P. Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Visions interface ‘94 conference; Banff (Canada); 1-20 May 1994. 
Order Number DE94013832. Source: OSTI; NTIS; GPO Dep. 

This paper addresses some issues in the development of 
sensor-based systems for mobile robot navigation which use range 
imaging sensors as the primary source for geometric information 
about the environment. In particular, we describe a model of scan- 
ning laser range cameras which takes into account the properties 
of the mechanical system responsible for image formation and a 
calibration procedure which yields improved accuracy over previ- 
ous models. In addition, we describe an algorithm which takes the 
limitations of these sensors into account in path planning and path 
execution. In particular, range imaging sensors are characterized 
by a limited field of view and a standoff distance — a minimum 
distance nearer than which surfaces cannot be sensed. These limi- 
tations can be addressed by enriching the concept of configuration 
space to include information about what can be sensed from a 
given configuration, and using this information to guide path plan- 
ning and path following. 


25326 


(CONF-940613-22) Impact analysis of spent fuel 
jacket assemblies. Aramayo, G.A. Oak Ridge National Lab., TN 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Pres- 


sure vessel and piping conference; Minneapolis, MN (United 
States); 19-23 Jun 1994. Order Number DE94012743. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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As part of the analyses performed in support of the reracking of 
the High Fiux Isotope Reactor pool, it became necessary to prove 
the structural integrity of the spent fuel jacket assemblies subjected 
to gravity drop that result from postulated accidents associated with 
the handling of these assemblies while submerged in the pool. The 
spent fuel jacket assemblies are an integral part of the reracking 
project, and serve to house fuel assemblies. The structure integrity 
of the jacket assemblies from loads that result from impact from a 
height of 10 feet onto specified targets has been performed analyti- 
cally using the computer program LS-DYNASD. Nine attitudes of 
the assembly at the time of impact have been considered. Results 
of the analyses show that there is no failure of the assemblies as a 
result of the impact scenarios considered. 


25327 (CONF-940859-19) Experimental implementation of 
a robust damped-oscillation control algorithm on a full-sized, 
two-degree-of-freedom, AC induction motor-driven crane. 
Kress, R.L.; Jansen, J.F.; Noakes, M.W. Oak Ridge National Lab., 
TN (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. From 5. 
international symposium on robotics and manufacturing; Maui, HI 
(United States); 14-18 Aug 1994. Order Number DE94012113. 
Source: OSTI; NTIS; INIS; GPO Dep. 

When suspended payloads are moved with an overhead crane, 
pendulum like oscillations are naturally introduced. This presents a 
problem any time a crane is used, especially when expensive and/ 
or delicate objects are moved, when moving in a cluttered an or 
hazardous environment, and when objects are to be placed in tight 
locations. Damped-oscillation contro! algorithms have been demon- 
strated over the past several years for laboratory-scale robotic 
systems on de motor-driven overhead cranes. Most overhead 
cranes presently in use in industry are driven by ac induction 
motors; consequently, Oak Ridge National Laboratory has imple- 
mented damped-oscillation crane control on one of its existing 
facility ac induction motor-driven overhead cranes. The purpose of 
this test was to determine feasibility, to work out control and inter- 
facing specifications, and to establish the capability of newly 
available ac motor control hardware with respect to use in 
damped-oscillation-controlled systems. Flux vector inverter drives 
are used to investigate their acceptability for damped-oscillation 
crane control. The purpose of this paper is to describe the experi- 
mental implementation of a control algorithm on a full-sized, 
two-degree-of-freedom, industrial crane; describe the experimental 
evaluation of the controller including robustness to payload length 
changes; explain the results of experiments designed to determine 
the hardware required for implementation of the control algorithms; 
and to provide a theoretical description of the controller. 


25328 (CONF-940859-20) Advanced robotics for decon- 
tamination and dismantlement. Hamel, W.R.; Haley, D.C. Oak 
Ridge National Lab., TN (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 5. international symposium on robotics and 
manufacturing; Maui, HI (United States); 14-18 Aug 1994. Order 
Number DE94012663. Source: OSTI; NTIS; INIS; GPO Dep. 

The decontamination and dismantiement (D&D) robotics technol- 
ogy application area of the US Department of Energy's Robotics 
Technology Development Program is explained and described. 
D&D robotic systems show real promise for the reduction of human 
exposure to hazards, for improvement of productivity, and for the 
reduction of secondary waste generation. Current research and de- 
velopment pertaining to automated floor characterization, robotic 
equipment removal, and special inspection is summarized. Future 
research directions for these and emerging activities is given. 


25329 (CONF-940859-22) Design of the reactor vessel in- 
spection robot for the advanced liquid metal reactor. Spelt, 
P.F. (Oak Ridge National Lab., TN (United States)); Crane, C.; 
Feng, L.; Abidi, M.; Tosunoglu, S. Oak Ridge National Lab., TN 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 5. in- 
ternational symposium on robotics and manufacturing; Maui, HI 
(United States); 14-18 Aug 1994. Order Number DE94013618. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A consortium of four universities and Oak Ridge National Labo- 
ratory designed a prototype wall-crawling robot to perform weld 





inspection in an advanced nuclear reactor. The restrictions of the 
inspection environment presented major challenges to the team. 
These challenges were met in the prototype, which has been 
tested in a mock non-hostile environment and shown to perform as 
expected, as detailed in this report. 


25330 (DOE/MC/29113-3766-Pt.1) Integrated Computer- 
Enhanced Remote Viewing System: Quarterly report No. 6, 
January 1994—March 1994. Mechanical Technology, Inc., Latham, 
NY (United States). 25 Apr 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC29113. 
Order Number DE94013208. Source: OSTI; NTIS; GPO Dep. 

The Interactive, Computer-Enhanced, Remote Viewing System 
(ICERVS) is a system designed to provide a reliable geometric de- 
scription of a robotic task space in a fashion that enables robotic 
remediation to be carried out more efficiently and economically that 
with present systems. The key elements are a faithful way to store 
empirical data and a friendly user interface that provides an opera- 
tor with timely access to all that is known about a scene. ICERVS 
will help an operator to analyze a scene and generate additional 
geometric data for automating significant portions of the remedia- 
tion activity. Features that enable this include the following: 
Storage and display of empirical sensor data; Ability to update seg- 
ments of the geometric description of the task space; Side-by-side 
comparisons of a live TV scene and a computer generated view of 
the same scene; Ability to create and display computer models of 
perceived objects in the task space, together with textural com- 
ments; and Easy export of data to robotic world models for robot 
guidance. 


25331 (DOE/MC/29113-3766-Pt.2) Interactive Computer- 
Enhanced Remote Viewing System (ICERVS): Subsystem 
design report - Phase 2. Smith, D.A. Mechanical Technology, 
Inc., Latham, NY (United States). 22 Apr 1994. 246p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29113. Order Number DE94014513. Source: OSTI; NTIS; 
GPO Dep. 

This ICERVS Phase Il Subsystem Design Report describes the 
detailed software design of the Phase II Interactive Computer- 
Enhanced Remote Viewing System (ICERVS). ICERVS is a 
computer-based system that provides data acquisition, data visual- 
ization, data analysis, and model synthesis to support robotic 
remediation of hazardous environments. Due to the risks associ- 
ated with hazardous environments, remediation must be conducted 
remotely using robotic systems, which, in turn, must rely on 3D 
modeis of their workspace to support both task and path planning 
with collision avoidance. Tools such as ICERVS are vital to accom- 
plish remediation tasks in a safe, efficient manner. The 3D models 
used by robotic systems are based on solid modeling methods, in 
which objects are represented by enclosing surfaces (polygons, 
quadric surfaces, patches, etc.) or collections of primitive solids 
(cubes, cylinders, etc.). In general, these 3D models must be cre- 
ated and/or verified by actual measurements made in the robotics 
workspace. However, measurement data is empirical in nature, 
with typical output being a collection of xyz triplets that represent 
sample points on some surface(s) in the workspace. As such, em- 
pirical data cannot be readily analyzed in terms of geometric 
representations used in robotic workspace models. The primary ob- 
jective of ICERVS is to provide a reliable description of a 
workspace based on dimensional measurement data and to con- 
vert that description into 3D models that can be used by robotic 
systems. ICERVS will thus serve as a critical factor to allow robotic 
remediation tasks to be performed more effectively (faster, safer) 
and economically than with present systems. 


25332 (EGG—1183-4107) Capacitor loading equipment 
module (CLEM) operation manual. Olson, W. EG and G, Inc., 
San Ramon, CA (United States). San Ramon Operations. Apr 
1977. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO8-76NV01183. Order Number 
DE94015130. Source: OSTI; NTIS; GPO Dep. 

The purpose of this manual is to provide the necessary informa- 
tion to safely operate and maintain the capacitor loading equipment 
module designed and built by EG&G, Inc. for the Lawrence Liver- 
more Laboratory Shiva Laser System. The system consist of two 
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primary pieces of equipment: a Clark forklift and the Platform As- 
sembly (CLEM). The fork-lift transports CLEM to and from 
capacitor module racks and repair/storage areas, and provides 24- 
volt d-c power to CLEM. The CLEM system is used to place or 
remove capacitor modules to or from shelves and provides a plat- 
form for transport. Capacitor modules are approximately 15 in. high 
and 30 in. deep. The widths and weights range from 42 in. to 75 
in. and 600 Ib. to 1125 lb., respectively. The storage racks are 7 
shelves high and spaced 20.5 in. apart. The fourth through seventh 
shelf are considered the upper level. CLEM also has a manlift and 
remote control station to provide the operator access to capacitor 
modules on shelves higher than S feet. The CLEM platform trans- 
lates right and left from the center position to the shelf. A drawbar, 
which pulls a capacitor module onto the platform or pushes the 
module from the platform onto the shelf, translates the full width of 
the platform. Capacitor modules can be handled from either side of 
CLEM. Maximum-load and critical data are listed on a name plate 
attached to CLEM. CLEM is finished with a durable, baked-on 
epoxy powder coating. 


25333 (ENEA-RT-INN—93-36) ROBERT autonomous naviga- 
tion robot with artificial vision: Vision subsystem technical 
specifications. Meo, G.B. (Digital Equipment Corporation, Rome 
(Italy)); Rossi, L.; Taraglio, S.; Tripi, A.; Sperati, P. ENEA, Casac- 
cia (Italy). Area Energia e Innovazione. Nov 1993. 28p. (in Italian). 
(RT/INN—93-36). Order Number DE94775306. Source: OSTI; NTIS 
(US Sales Only). 

This paper presents the vision subsystem of the ROBERT 
project (Robot with Environment Recognizing Tools). The pro- 
cesses composing the vision subsystem together with the data and 
controls flow among its various components are explained. A glos- 
sary of the terms which appear in this document is also furnished. 


25334 (HW-56913) Process specifications for critical mass 
control: Purex Plant: Revision No. 2. Irish, E.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 30 Jul 1958. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94011995. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This document is Revision No. 2 of the “Process Specifications 
for Critical Mass Control — Purex Plant”. It encompasses the 
changes in flowsheet, equipment and plant operating philosophy 
that have developed since the plant startup. It supersedes Docu- 
ment HW-44064 (Revision No. 1). Plutonium-239 and uranium-235, 
either as the metals or as dissolved or solid compounds are capa- 
ble of spontaneous and violent nuclear reactions. Following initial 
dissolution of irradiated natural uranium fuel elements the Purex 
Plant is normally involved in the processing of liquid solutions con- 
taining these isotopes. However, in Purex Plant solutions, 
uranium-235 is invariably associated with a large fraction of 
neutron-absorbing uranium-238, a condition which precludes the 
possibility of a nuclear reaction. (These specifications are based on 
the premise that no enriched uranium is processed in the Purex 
Plant.) Plutonium-239, on the other hand, is separated from 
uranium by means of the Purex process; and even prior (process- 
wise) to its separation, the ratio of piutonium to uranium must be 
controlled during the off-standard conditions of plutonium rework or 
recycle. Critical mass control in the Purex Plant is concerned solely 
with prevention of nuclear reactions of plutonim-239, which has 
been produced by irradiation of natural uranium fuel elements. 


25335 (HW-—66936) Critical mass control specifications: 
Hoods 7-C and 9-B. Smith, R.E. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Jan 
1961. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94012088. 
Source: OSTI; NTIS; GPO Dep. 

Declassified. 

This report discusses the critical mass control specifications for 
Hoods 7-C and 9-B have become obsolete due to needed storage 
within the confines of Hood 9-C, and equipment modifications. Nu- 
clear safety in Hood 7-C and 9-B depends almost entirely on 
controlling the mass and geometry of the plutonium compounds not 
confined by the processing equipment. Generally, the processing 
vessels and associated piping are designed and arranged in the 
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hood to be critically safe at full operating capacity. This safety is 
not assured, however, if plutonium masses outside of the equip- 
ment exceed certain proportions of geometry and mass. For those 
cases where always safe geometry confinement cannot be as- 
sured, administrative controls are established. 


25336 (HW-77769) Evaluation of the “machined parts” 
cask for off-site shipments of irradiated lithium. Peck, G.E. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 12 Jul 1963. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94011073. Source: OSTI; NTIS; GPO Dep. 

Decliassified. 

The “machined parts” casks are shipped to Hanford by Savannah 
River for loading with irradiated lithium alloy slugs and returned for 
processing. The casks have been in service for about 10 years 
and have shielding material more than what is required by regula- 
tions for radiation attenuation. Evaluation shows that rupture of the 
shell is probable for edge or corner drop, with considerable dis- 
placement of shielding. The cask would fail in a 2-hour fire of 2000 
F with loss of shielding and probable dispersal of the product. Bolts 
securing cover to cask are inadequate in event of accident. 


25337 (HW-78689) SIZCAN: A Fortran code to aid in sizing 
cylindrical or annular fission product containers. DeMier, W.V. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 23 Aug 1963. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014389. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

The problem of designing storage containers for heat-generating 
fission products or radioactive wastes is complicated by the inter- 
dependence of a number of variables. The permissible maximum 
surface temperatures and internal temperature; the concentration, 
age, and type of isotope; the thermal conductivity of the materials, 
the ambient temperatures, the configuration (annular or cylindrical) 
of the container; and the mechanism of heat removal, all affect the 
design of the container 4-n that they affect the permissible size. 
Existing programs for resolving the interrelationships among the 
variables in problems of this type, while adaptable to almost any 
geometry in one, two, or three dimensions, have the disadvantage 
that considerable time must be spent preparing input data for each 
different size or configuration to be solved. A program was needed 
which would accept data in engineering terms and permit the solu- 
tion for many different container sizes with a minimum of input 
conditioning. The SIZCAN Code described in this report, meets this 
need by limiting the problem to two different configurations and 
considering only one dimensional, steady state, heat flow. It can be 


used to “zero in” on geometries to be examined by more rigorous 
techniques. 


25338 (HW-79166) Exceeding always-safe ratio in F-2 and 
F-1 tanks: Number 2, CY-63. Malody, C.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
7 Oct 1963. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014316. Source: OSTI; NTIS; GPO Dep. 

Deciassified. 

The always critically-safe ratio of plutonium to enriched uranium 
was exceeded in the F-2 and V-1 vessels on June 6, 1963. The al- 
lowable always-safe ratio at the time of the incident vas 627 grams 
per ton. The actual ratio achieved vas 673 grams per ton. This re- 
port details the investigation into events leading to the over-batch. 


25339 (HW-81771-Pt.2-1) Design criteria: Fission Waste 
Container Storage Facilities. Barnes, J.W. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
1 May 1964. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94012093. Source: OSTI; NTIS; GPO Dep. 

Declassified. 

An unclassified design criteria for Fission Waste Container Stor- 
age Facilities is presented in HW-81771 PT1. The purpose of this 
document is to present information not given in HW-81771 PT1. 
This information deals with fission waste container production rates 
and fission waste inventories. 
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25340 (INIS-JP—018, pp. 1247-1254) Heat transfer studies 
in pool fire environment. Nitsche, F. (Bundesamt fuer Strahlen- 
schutz, Salzgitter (Germany)). 1993. 1709p. (CONF-920905-: 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A Type B package has to withstand severe thermal accident 
conditions. To calculate the temperature behaviour of such a pack- 
age in a real fire environment, heat transfer parameters simulating 
the effect of the fire are needed. For studying such heat transfer 
parameters, a systematic programme of experimental and theoreti- 
cal investigations was performed which was part of the IAEA 
Coordinated Research Programme (Nitsche and Weib 1990). The 
studies were done by means of small, unfinned and finned, steel 
model containers of simplified design in hydrocarbon fuel open fire 
tests. By using various methods, flame and container temperatures 
were measured and also container surface absorptivity before and 
after the test to study the effect of sooting and surface painting on 
heat transfer. Based on all these experimental data and compara- 
tive calculations, simplified, effective heat transfer parameters 
could be derived, simulating the effect of the real fire on the model 
containers. (J.P.N.). 


25341 (INIS-JP-018, pp. 1255-1262) Design of an actively 
cooled plate calorimeter for the investigation of pool fire heat 
fluxes. Koski, J.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Keltner, N.R.; Nicolette, V.F.; Wix, S.D. 1993. 
1709p. (CONF-920905—: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 

Composed of three volumes. 

In order to better measure local heat fluxes in open pool fires, an 
actively cooled calorimeter has been designed and analyzed. As 
this paper is being prepared, the calorimeter is in fabrication. Fol- 
lowing fabrication, testing in a radiant heat facility is planned to 
assure proper performance before introduction into the pool fire 
environment. Initially, testing in the SMERF facility will assure re- 
producibility of tests by removing wind effects. As the program 
progresses, tests in open facilities, and with different geometries 
are anticipated. Experimental data from the initial tests will be com- 
pared continuously to the gray gas model, and as experiments 
proceed, the gray gas analytical model will be refined with the goal 
of improving finite element code analysis of shipping containers. 
(J.P.N.). 


25342 (INIS-JP-018, pp. 1283-1289) Analysis of ductile 
cast iron for spent fuel cask. Sakurai, D. (Nippon Steel Corp., 
Tokyo (Japan)); Minami, M. 1993. 1709p. (CONF-920905-—: PA- 
TRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

143 data from 12 Heavy Section D.C.|. Cast Bodies of 6 manu- 
facturer in Japan were investigated and statistically analyzed about 
Mechanical Properties, Metallurgical Conditions and Manufacturing 
Processes. The following results were concluded. (1) The Mechani- 
cal Properties of J.I.S. are reasonable, reliable and reasonably 
achievable. (2) The Mechanical Properties of D.C.1. are reasonably 
achievable. (3) The Mechanical Properties of D.C.I. are easily con- 
trollable through metallurgical method. (4) D.C.I. (JIS G5504-92) is 
applicable to the material for spent fuel cask. (J.P.N.). 


25343 (INIS-JP-018, pp. 1290-1295) Analysis of DCI cask 
drop test onto reinforced concrete pad. Ito, C. (Central Re- 
search Inst. of Electric Power Industry, Abiko, Chiba (Japan). Abiko 
Research Lab.); Kato, Y.; Hattori, S.; Shirai, K.; Misumi, M.; Ozaki, 
S. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th international 





symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In a cask-storage facility, a cask may be subjected to an impact 
load as a result of a free drop onto the floor because of cask mis- 
handling. We performed drop tests of casks onto a reinforced 
concrete (RC) slab representing the floor of a facility as well as 
simulation analysis [Kato et al]. This paper describes the details of 
the FEM analysis and calculated results and compares them with 
the drop test results. (J.P.N.). 


25344 (INIS-JP-018, pp. 1296-1303) Development of 
spheroidized graphite cast iron material for spent fuel trans- 
port and storage cask and investigation of its mechanical 
properties. Tsumura, O. (Japan Steel Works Ltd., Muroran, 
Hokkaido (Japan). Muroran Plant); Shimizu, S.; Murata, M.; 
Tanaka, Y.; Maruoka, M.; Sato, |.; Suzuki, K. 1993. 1709p. (CONF- 
920905-: PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

We manufactured a 500mm thick ferrite base, spheroidized 
graphite cast iron cylindrical casting with a circular bottom 
(2000mm outside diameter and 2000mm height) for trial purpose. 
We then investigated the basic quality and performance by sam- 
pling specimens from various locations of the product. The results 
of the study can be summarized as follows. (1) Although there 
were some casting wrinkles, the overall surface of the casting was 
found to be good, without blowholes and other defects. (2) The 
nodularity tended to decline at the center of the interior where so- 
lidification occurred slowly. However, the nodularity was more than 
75%, and no abnormal graphite was observed. Similarly, the ferrite 
area ratio had a tendency to decrease at the center, but it re- 
mained at more than 95%. (J.P.N.). 


25345 (INIS-JP—018, pp. 1347-1354) Development of heat- 
transfer and thermal-analysis code for radioactive-material 
packages (CRISCAT). Wataru, M. (Central Research Inst. of Elec- 
tric Power Industry, Abiko, Chiba (Japan). Abiko Research Lab.); 
Yamakawa, H.; Nakajima, K.; Nagashima, T. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

To make heat-transfer and thermal analysis of the packagings for 
radioactive-materials easy, new analysis code is developed in 
which various techniques are reflected. The points to which special 
attention should be paid are listed when the thermal analysis of the 
packaging for radioactive material is performed. In those points, it 
is proved that the effect of the combustion of the shielding material 
is important. Making a simple thermal experiment, the evaluation 
method are proposed. To make the thermal-analysis easy and pre- 
cise, thermal analysis code was developed. In its code, several 
special techniques are reflected. Using this code, probabilistic finite 
element method was carried out and it is proved that its analysis is 
useful for thermal-analysis. (J.P.N.). 


25346 (INIS-JP-018, pp. 1355-1364) Certification test for 
safety of new fuel transportation package. Aritomi, Masanori 
(Tokyo Inst. of Tech. (Japan)); Sugawa, Osami; Suga, Masao. 
1993. 1709p. (CONF-920905—-: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The objective of this certification test is to prove the safety of 
new fuel transportation package against a fire of actual size caused 
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by traffic accidents. After the fire test, the fuel assemblies were 
covered with coal-tar like material vaporized from anti-shock mate- 
rial used in the container. Surface color of BWR-type fuel assembly 
was dark grey that is supposed to be the color of oxide of Zircaloy. 
As for PWR-type fuel assembly, the condition encountered during 
fire test caused no change to the outlook of the rod element. Both 
the BWR and PWR type fuel rod elements showed no deformation 
and were completely sound. Therefore it may be concluded that 
the container protected the mimic fuel assemblies against fire of 30 
minutes duration and caused no damage. This report is the result 
of the above experiments and examinations, and we appreciate the 
cooperation of those who are concerned. (J.P.N.). 


25347 (INIS-JP-018, pp. 1365-1371) Technical problems en- 
countered during certification of a Type B (plutonium) package 
(U). Gromada, R.J. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Opperman, E.K. 1993. 1709p. (CONF-920905—: 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Westinghouse Savannah River Company is responsible for main- 
taining the 5320 Plutonium Shipping Cask. The 5320 Cask was 
originally designed over 15 years ago to transport plutonium and 
americium. Since then the 5320 Cask has been redesigned numer- 
ous times to meet changing packaging regulations. During the 
current certificate renewal process, four of the 5320 Casks were 
subjected to hypothetical accident condition drop, puncture and 
thermal tests. This paper will discuss the technical problems en- 
countered as well as the experiences gained from performing the 
accident test sequence. The first two sequential tests, the drop and 
puncture tests, were performed satisfactorily and immediately met 
the intent of the regulations. The third sequential test, a 1475degF 
thermal test, was performed in an electric furnace and did not meet 
regulations. Problems were encountered with oxygen deficiency 
and radiation attenuation during the test. An evaluation of the prob- 
lems associated with furnace testing and their solutions will be 
discussed. The thermal test was repeated in a pool fire at the San- 
dia National Laboratory Lurance Canyon Burn Site. Unexpected 
problems from extremely high (1900degF) flame temperatures re- 
sulted in secondary vessel containment failure. From the results of 
a failure study, a heat shield was added to the 5320 Cask and a 
subsequent fire test determined that the packaging finally met the 
intent of the regulations. The failure study as well as the subse- 
quent design solution will be discussed. (author). 


25348 (INIS-JP-018, pp. 1375-1381) Japanese version 
transport/storage packaging "TN24’. Kakunai, H. (Kobe Steel Ltd. 
(Japan)); lida, T.; Tsuda, K.; Akamatsu, H. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Since 1983, Kobe Steel has been engaged jointly with the 
French company Transnucleaire in the development of "TN24’, a 
dry-type transport and storage packaging for irradiated fuel ele- 
ments. This report describes the packaging, which has been 
adapted for use in domestic power stations using BWRs on the ba- 
sis of the results of this development. (J.P.N.). 


25349 (INIS-JP-018, pp. 1382-1389) Design/licensing of on- 
site package for core component. Ogasawara, K. (Tohoku 
Electric Power Co., Inc. (Japan)); Chohzuka, T.; Shimura, T.; 
Kikuchi, T.; Fujiwara, R.; Karigome, S.; Takani, M. 1993. 1709p. 
(CONF-920905—: PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials, Yoko- 
hama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 
Composed of three volumes. 
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For storage of used core components which are produced from 
reactors, Tohoku EPCO decided to construct a site bunker at Ona- 
gawa site. It was also decided to develop and fabricate one 
packaging to transport core components from the reactor buildings 
to the site bunker. The packaging will be used within the power 
station; therefore, it shall comply with The Law for the Business of 
Electric Power’ and relevant Notification. The main requirements of 
the packaging are as follows: (1) The number of contents, such as 
channel boxes and control rods, shall be as large as possible. (2) 
The weight and the outer dimensions of the packaging shall be 
within the limitation of the reactor building and the site bunker. (3) 
Materials shall be selected from those which have been already 
applied for existing packagings and utilized without any problems. 
(4) It shall be considered during design of trunnions that handling 
equipment, such as lifting beam, can be used for not only this 
packaging but also for existing spent fuel packagings. The design 
of the packaging is completed and has been licensed. The packag- 
ing is scheduled to be utilized from November, 1993. (J.P.N.). 


25350 (INIS-JP-018, pp. 1411) Application of advanced 
handling techniques to transportation cask design. Bennett, 
P.C. (Sandia National Laboratories, Albuquerque, NM (United 
States)). 1993. 1709p. (CONF-920905-: PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Short communication. CASKS/spent fuels; CASKS/materials han- 
dling equipment; WASTE TRANSPORTATION; CASKS; DESIGN; 
ROBOTS; AUTOMATION; MOCKUP 


25351 (INIS-JP-018, pp. 1412-1418) Integrity of UF6 cylin- 
ders for outer pressure. Gomi, Y. (Central Research inst. of 
Electric Power industry, Abiko, Chiba (Japan). Abiko Research 
Lab.); Ozaki, S.; Watabe, N.; Sato, K.; Noguchi, K.; Suzuki, H. 
1993. 1709p. (CONF-920905-: PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials, Yokohama (Japan), 13-18 Sep 1992). In The 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials: Proceedings. Order Number DE94737964. 
Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

Pressure resistance tests were carried out for a 30B-cylinder and 
48Y-cylinder. They were tested for outer pressure which is equal to 
15m depth for eight hours and 200m depth for one hour. It became 
clear that the maximum stress during the tests was below the yield 
stress of the structural material and there were no leakage after 
the test. As a result, the integrity of the cylinders was verified when 
the accidents were assumed that a vessel would sink during trans- 
port at sea. Buckling pressure tests were also carried out for each 
cylinder and it was ensured that the each cylinder has sufficient 
safety margin for outer pressure. Furthermore, when it is neces- 
sary to evaluate the critical buckling stress of the cylinder, it was 
proved that the calculating method of ASME code gave good 
agreement with the experimental results. (J.P.N.). 


25352 (INIS-JP-018, pp. 1419-1426) Simplified computer 
codes for cask impact analysis. Ikushima, T. (Japan Atomic En- 
ergy Research Inst., Tokyo (Japan)); Oshika, J.; Asada, K. 1993. 
1709p. (CONF-920905—: PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials, 
Yokohama (Japan), 13-18 Sep 1992). In The 10th international 
symposium on the packaging and transportation of radioactive ma- 


terials: Proceedings. Order Number DE94737964. Source: OSTI; 
NTIS; INIS. 


Composed of three volumes. 

In regard to the evaluation of the acceleration and deformation of 
casks, the simplified computer codes make analyses economical 
and decrease input and calculation time. The results obtained by 


the simplified computer codes have enough adequacy for their 
practical use. (J.P.N.). 


25353 (INIS-JP-018, pp. 1427-1434) Development of 
seismic response analysis code of cask. Shirai, K. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)); Ito, C.; 
Ryu, H. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In this study, we improved the two-dimensional DEM code and 
applied this scheme to the seismic response analysis of the cask, 
and the shaking table tests were performed using the model casks. 
Following the results of the shaking table test and analysis, the 
outline of the contents and results is summarized below. (1) For 
the sinusoidal wave, the test results were in good agreement with 
the two-dimensional theoretical solutions, and it was found that the 
tip-over behavior of the cask can be estimated with a two- 
dimensional plane problem. Moreover, the analysis results agreed 
with theoretical solutions. So, the accuracy of the analysis model 
was confirmed. (2) For natural earthquake waves, the analysis re- 
sults of maximum rotational angle, rocking time, and scale effect 
agreed with the test results. As a result, the seismic analysis com- 
puter code using DEM can accurately estimate tip-over behavior of 
the cask during strong earthquakes. (J.P.N.). 


25354 (INIS-JP—018, pp. 1435-1442) Drop tests of a cubic 
DCI container for radioactive wastes. Droste, B. (Bundesanstalt 
fuer Materialforschung und -pruefung, Berlin (Germany)); Gogolin, 
B.; Quercetti, T.; Rittscher, D. 1993. 1709p. (CONF-920905—: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The container remained its integrity and tightness after 3 drop 
tests from a height of 5 m onto a concrete target simulating the un- 
derground formation of the planned German 'Konrad’ repository. 
The interpretation of the strain measurements show high tension 
stresses in the ductile cast iron walls due to oscillations of con- 
tainer walls after an impact onto a flat side. These stresses have to 
be investigated in more detail, and the DC] behaviour under these 
stress levels has to be evaluated considering a fracture toughness 
analysis. To prevent undue plastic deformations of screws, the use 


of steel with a higher yield strength has to be taken into account. 
(J.P.N.). 


25355 (INIS-JP—018, pp. 1443-1450) Storage cask drop test 
on reinforced concrete slab. Kato, Y. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Hattori, S.; Ito, C.; Sirai, 
K.; Ozaki, S.; Kato, O. 1993. 1709p. (CONF-920905-: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The test results obtained may be summarized as follows: (1) 
The strain and acceleration during oblique dropping are sufficiently 
small compared with those during vertical and horizontal dropping. 
The strain and acceleration due to the secondary collision after 
dropping are also sufficiently small as compared with those due to 
the primary collision. For evaluation of integrity against vertical and 
horizontal orientation, therefore, it can be considered that dropping 
in the oblique orientation will pose no problem in making such 
evaluation. (2) The structural integrity of the cask against its drop- 
ping at the normal operating height and up to the maximum lifting 
height which is determined by the construction of storage facilities 
was verified. (3) Since the estimated critical drop height is suffi- 
ciently heigh as compared with the above-mentioned drop height, it 
was verified that the cask had a sufficient margin against a falling 
accident during operation. (J.P.N.). 


25356 (INIS-JP—018, pp. 1451-1458) Drop test of reinforced 
concrete slab onto storage cask. Kato, Y. (Central Research 
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Inst. of Electric Power Industry, Tokyo (Japan)); Hattori, S.; Ito, C.; 
Sirai, K.; Ozaki, S.; Kato, O. 1993. 1709p. (CONF-920905-: PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In this research, drop tests onto full-scale casks considering the 
specifications of a falling object (weight, construction, drop height, 
etc.) demonstrate and evaluate the integrity of casks in case a 
heavy object drops into the storage facilities. (J.P.N.). 


25357 (INIS-JP—018, pp. 1459-1465) Drop test of a model 
for FBR irradiation fuel shipping cask. lwanaga, S. (Power Re- 
actor and Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). 
Oarai Engineering Center); Uruwashi, S.; Moritani, K.; Usami, M.; 
Takahashi, S.; Nakatani, T.; Sawa, M. 1993. 1709p. (CONF- 
920905—-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

As one of the development programs of the cask for the post- 
irradiation examination of the FBR fuels, the drop tests were 
carried out using the half scale model of the cask. The objectives 
of the tests are to demonstrate that the cask body has ability to 
withstand the drop test conditions imposed for type BM-packages 
and maintain the tightness integrity and then to confirm the validity 
of the evaluation method for deceleration and deformation of shock 
absorbers used in safety analyses. The another purpose of the 
tests in to obtain the initial conditions of the thermal test following 
drop tests, which is another one of the development programs. We 
carried out successively the following four tests by using the half 
scale model. (1) 9 m horizontal drop test, (2) 9 m vertical drop test 
turning lid downward, (3) 1 m drop punch test onto lid, (4) 1m 
drop punch test onto body in horizontal position. This paper de- 
scribes the test procedures, test results and their comparisons with 
the analysis results. (J.P.N.). 


25358 (INIS-JP—018, pp. 1466-1470) Thermal test of a model 
for FBR irradiation fuel shipping cask. lwanaga, S. (Power Re- 
actor and Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). 
Oarai Engineering Center); Uruwashi, S.; Moritani, K.; Usami, M.; 
Takahashi, S.; Nakatani, T.; Sawa, M. 1993. 1709p. (CONF- 
920905-: PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

As one of the development programs of the cask for the post- 
irradiation examination of the FBR fuels, a thermal test was carried 
out using the full scale model of the upper portion of the cask. The 
objectives of the test are to demonstrate that the seals of the lid 
and the vent-valve of the cask maintain their tightness under the 
fire test conditions required for type BM packages and then to 
verify the thermal analysis method used in safety analyses by com- 
paring test results with analysis results. We carried out the test by 
using a large furnace heated up with gas fuel. The full scale model 
consists of the upper portion of the cask including the upper shock 
absorber, the lid and the body flange. This paper describes the test 
procedures, test results and their comparisons with analysis re- 
sults. (J.P.N.). 


25359 (INIS-JP—018, pp. 1471-1476) Measurement of tem- 
perature of 48Y-cylinder exposed to sun. Tsukiyama, K. (Central 
Research Service Co., Tokyo (Japan)); Sato, K.; Watabe, N.; 
Ozaki, S. 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). in The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 
Composed of three volumes. 
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In order to confirm that UF6 in 48Y cylinder does not liquify 
during midsummer, temperatures at the surface and inside of 48Y- 
cylinder were measured last summer (Aug. 1991); the cylinder was 
filled with steelshot, which has a similar thermal conductivity to 
UF6. (J.P.N.). 


25360 (INIS-JP-018, pp. 1525-1530) Long-term sealability 
of spent fuel casks. Kato, O. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); Kosaki, A.; Ito, C.; Ozaki, S.; lit- 
suka, S. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This report presents the results of long-term sealability test of 
full-scale model casks which have been in progress since 1990. 
(O.Kato and C.lto 1992) The purpose is to confirm the long-term 
sealability of the casks. (J.P.N.). 


25361 (INIS-JP-018, pp. 1537-1544) Study on sealing char- 
acteristics of elastomer O-rings under low temperature. 
Ohashi, M. (Mitsubishi Heavy Industries Ltd., Kobe (Japan). Kobe 
Shipyard and Machinery Works); Matsunaga, K.; Ohsono, K.; 
Hode, S.; Minami, M.; Hanada, T. 1993. 1709p. (CONF-920905—: 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This study considers four kinds of elastomers often employed in 
the containment system of a cask. Under various low temperature 
conditions the relation between load and displacement characteris- 
tics (spring constant) and that between load and sealing 
performance are shown as data related with the above points, us- 
ing temperature as a parameter, to clarify the sealing performance 
and simultaneously propose points to consider as for low tempera- 
ture characteristics in designing containment system. The following 
conclusions were obtained from the investigation presented here: 
(1) If an elastomer does not retain elasticity body under the temper- 
atures of -40degC but can maintain the resistance force between 
the O-ring and the flange, it can be considered they are capable of 
retaining seal. (2) When selecting sealing materials, they should not 
only be evaluated with respect to material properties, but should 
also be tested as described in this report and assessed for deterio- 
ration. (3) The most important point is that the containment system 
is designed taking into account of the sealing characteristics of se- 
lected elastomer sufficient based on the imposed load. (J.P.N.). 


25362 (INIS-JP-018, pp. 1545-1551) Burnup credit applica- 
tions in a high-capacity truck cask. Boshoven, J.K. (General 
Atomics, San Diego, CA (United States)). 1993. 1709p. (CONF- 
920905—-: PATRAM ‘92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The use of burnup credit in the criticality safety analysis of the 
GA-4 Cask increases the cask’s capacity from three spent fuel as- 
semblies to four, resulting in reduced public and occupational risk 
and reduced life cycle costs. GA’s criticality calculations for burnup 
credit, including the associated uncertainties and analytical bias, 
establish the minimum burnup required as a function of initial en- 
richment to maintain Ky < 0.95 under any conceivable condition. 
The minimum burnup requirement as a function of initial enrichment 
has been determined to be 15,000 MWd/MTU for 3.5 wt% U-235 
fuel, 20,000 MWd/MTU for 4.0 wt% U-235 fuel and 25,000 MWd/ 
MTU for 4.5 wt% U-235 fuel. The minimum burnup requirement as 
a function of enrichment is well below the typical burnup levels 
seen in the current and projected spent fuel inventory. (J.P.N.). 


25363 (INIS-JP-018, pp. 1580-1587) Reliability of the fuel 
identification procedure used by COGEMA during cask loading 
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for shipment to LA HAGUE. Pretesacque, P. (Compagnie Gen- 
erale des Matieres Nucleaires (COGEMA), 78 - Velizy-Villacoublay 
(France)); Eid, M.; Zachar, M. 1993. 1709p. (CONF-920905—: PA- 
TRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

This study has been carried out to demonstrate the reliability of 
the system of the spent fuel identification used by COGEMA and 
NTL prior to shipment to the reprocessing plant of La Hague. This 
was a prerequisite for the French competent authority to accept the 
‘burnup credit’ assumption in the criticality assessment of spent 
fuel packages. The probability to load a non-irradiated and non- 
specified fuel assembly was considered as acceptable if our 
identification and irradiation status measurement procedures were 
used. Furthermore, the task analysis enabled us to improve the 
working conditions at reactor sites, the quality of the working docu- 
mentation, and consequently to improve the reliability of the 
system. The NTL experience of transporting to La Hague, as 
consignor, more than 10,000 fuel assemblies since the date of im- 
plementation of our system in 1984 without any non-conformance 
on fuel identification, validated the formalism of this study as well 
as our assumptions on basic events probabilities. (J.P.N.). 


25364 (INIS-JP—018, pp. 1601-1608) One approach to ac 
cepting and transporting spent fuel from early-generation 
reactors with short fuel assemblies. Peterson, R.W. (E.J. Bentz 
and Associates, Alexandria, VA (United States)); Bentz, E.J. Jr.; 
Bentz, C.B. 1993. 1709p. (CONF-920905—: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

In the early days of development of commercial nuclear power 
reactors in the U.S., the overall length and uranium loading of the 
fuel assemblies were considerably less than those of later genera- 
tion facilities. In turn, some of these early facilities were designed 
for handling shorter casks than currently-certified casks. The spent 
fuel assemblies from these facilities are nearly all standard fuel 
within the definition in the Standard Contract (10 CFR 961) be- 
tween the utilities and the U.S. Department of Energy (DOE) (the 
Big Rock Point fue! cross-section is outside the standard fuel di- 
mension), and the utilities involved hold early delivery rights under 
DOE's oldest-fuel-first (OFF) allocation scenario. However, devel- 
opment of casks suitable for satisfying the acceptance and 
transportation requirements of some of these facilities is not cur- 
rently underway in the DOE Cask System Development Program 
(CSDP). While the total MTU of these fuels is relatively small com- 
pared to the total program, the number of assemblies to be 
transported is significant, especially in the early years of operation 
according to the OFF allocation scenario. We therefore perceive a 
need for DOE to develop an approach and to implement plans to 
satisfy the unique acceptance and transportation requirements of 
these facilities. One such approach is outlined below. (author). 


25365 (INIS-mf-13747, pp. 237-247) General impact of 
robotics and automation in radiation environments. Meghdari, 
A. (Sharif Univ. of Technology, Teheran (iran, Islamic Republic of). 
Nuclear Engineering Div.); Salehi, M. Atomic Energy Organization 
of Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 
Robotics and automation systems in nuclear environments re- 
quire special design considerations. This paper presents an 
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overview of selected robotic systems already designed and devel- 
oped for use in nuclear applications at some U.S. laboratories. It 
will further emphasize on tasks identification, operational con- 
straints, special considerations in materials selection, and a 
general guideline for robotic systems design in radiation environ- 
ments. (author). 5 refs, 5 figs. 


25366 (INIS-mf-14258) Dextrous gripping in a hazardous 
environment. Jongkind, W. Technische Univ. Delft (Netherlands). 
Faculteit der Elektrotechniek. 7 Jun 1993. 223p. Order Number 
DE94778756. Source: OSTI; NTIS. 

Existing dextrous grippers are presented and compared, tasks to 
be performed in the hazardous environment are analyzed, and rec- 
ommendations on gripper design and configuration are given. The 
outcome is a proposal for a dextrous gripper consisting of three 
antropomorphic fingers and an active palm. Sensor and actuator is- 
sues have been investigated and a selection of them has been 
made with respect to applicability in the hazardous environment. 
Theoretical contact issues were investigated and contacts have 
been modelled accordingly, followed by a kinematical analysis of 
the proposed gripper. Force and motion equations have been 
derived, and finger force distribution and computation has been an- 
alyzed. Grasp planning, the determination for a given task of a 
sequence of postures, to gurantee the safe and robust grasping of 
an object has been investigated. The determination of postures re- 
sulting in the designation of the number and categories of contact 
points before the fingers of the gripper contact the object is a mat- 
ter of high-level grasping. The post-contact phase of the grasp, 
where set points for position and/or force have to be controlled, a 
matter of low-level grasp planning, has been investigated. The dis- 
sertation concluded with an investigation into the control of the 
gripper to achieve reliable grasps. The aim was to arrive at a con- 
troller that can comply with varying external forces and that can 
cope with imprecise known objects and imprecise task descrip- 
tions. Also the controlling of grasping forces as aimed at. The 
resulting gripper is radiation resistant. The methodology worked out 
in the dissertation is currently being applied to the design of a grip- 
per able to operate in a hazardous nuclear environment. (orig/HP) 


25367 (IS-T-1681) Low frequency ultrasonic nondestruc- 
tive inspection of aluminum/adhesive fuselage lap splices. 
Patton, T. Ames Lab., IA (United States). 4 Jan 1994. 112p. Spon- 
sored by Federal Aviation Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-82. Grant 93-G-018. Order 
Number DE94014242. Source: OSTI; NTIS; GPO Dep. 

This thesis is a collection of research efforts in ultrasonics, con- 
ducted at the Center for Aviation Systems Reliability located at 
lowa State University, as part of the Federal Aviation Administra- 
tion's “Aging Aircraft Program.” The research was directed toward 
the development of an ultrasonic prototype to inspect the alu- 
minum/adhesive fuselage lap splices found on 1970's vintage 
Boeing passenger aircraft. The ultrasonic prototype consists of a 
normal incidence, low frequency inspection technique, and a scan- 
ning adapter that allows focused immersion transducers to be 
operated in a direct contact manner in any inspection orientation, 
including upside-down. The inspection technique uses a computer- 
controlled data acquisition system to produce a C-scan image of a 
radio frequency (RF) waveform created by a low frequency, broad- 
band, focused beam transducer, driven with a spike voltage pulser. 
C-scans produced by this technique are color representations of 
the received signal's peak-to-peak amplitude (voltage) taken over 
an (x, y) grid. Low frequency, in this context, refers to a wave- 
length that is greater than the lap splice’s layer thicknesses. With 
the low frequency technique, interface echoes of the lap splice are 
not resolved and gating of the signal is unnecessary; this in itself 
makes the technique simple to implement and saves considerable 
time in data acquisition. Along with the advantages in data acquisi- 
tion, the low frequency technique is relatively insensitive to minor 
surface curvature and to ultrasonic interference effects caused by 
adhesive bondline thickness variations in the lap splice. 


25368 (JAERI-M—-93-218) A study of safety margins in criti- 
cality safety analysis of a dissolution process. Yamamoto, 
Toshihiro (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Shiota, Masayuki. Japan 





Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 23p. (in 
Japanese). Order Number DE94777593. Source: OSTI; NTIS; INIS. 

Criticality safety analyses were executed for a batch type dis- 
solver model changing such parameters as fuel burnup, with/ 
without FPs and/or minor actinides, temperature and chemical 
components of fuel solution, fuel pitch and diameter of fuel rods. 
The results showed that the effective multiplication factor de- 
creased by more than 0.1Ak, 0.15Ak for the burnup of 30000MWD/ 
T and 48000MWD/T, respectively compared to fresh fuel. The exis- 
tence of fission products decreased the effective multiplication 
factor by more than 0.05Ak, but the effect of minor actinides was 
slight. By taking into account of the fuel material in solution, tem- 
perature rise of the fuel solution and the irregular arrangement of 
fuel pieces, the neutron multiplication factor decreases further. Its 
study evaluated the safety margins between the safety assessment 
model for a dissolver and the real process. (author). 


25369 (JAERI-M-93-225) The conceptual design of the 
sensing system for patrolling and inspecting a nuclear facility 
by the intelligent robot. Ebihara, Ken-ichi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. 36p. (In Japanese). Order Number DE94777619. Source: 
OSTI; NTIS; INIS. 

Supposing that an intelligent robot, instead of a human worker, 
patrols and inspects nuclear facilities, it is indispensable for such 
robot to be capable of moving with avoiding obstacles and recog- 
nizing various abnormal conditions, carrying out some ordered 
works based on information from sensors mounted on the robot. 
The present robots being practically used in nuclear facilities, how- 
ever, have the limited capability such as identifying a few specific 
abnormal conditions using data detected by specific sensors on 
them. Hence, a conceptual design of a sensor-fusion-based sys- 
tem, which is named ’sensing system’, has been performed to 
collect various kinds of information required for patrol and inspec- 
tion. This sensing system combines a visual sensor, which consists 


of a monocular camera and a range finder by the active stereopsis 
method, an olfactory, acoustic and dose sensors. This report de- 
scribes the hardware configuration and the software function for 
processing sensed data. An idea of sensor fusion and the prelimi- 
nary consideration in respect of applying the neural network to 
image data processing are also described. (author). 


25370 (JINR-R-13-93-281) Absolutely oil-free vacuum - 
news in vacuum technology abroad. (Based on the proceed- 
ings of the 2 nd and 3 rd european vacuum conferences).: 
Part 1 - oil-free pumps up to ultrahigh vacuum. Vertesh-Tunyak, 
M.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions. 1993. 31p. (In Russian). Order Number 
DE94628300. Source: OSTI; NTIS (US Sales Only); INIS. 

26 refs.; 19 figs.; 3 tabs. Submitted to Vakuumnaya tekhnika i 
tekhnologiya. 

In this paper a detailed description of the working principles of 
those new oil-free vacuum pumps are given which have been pre- 
sented and exhibited during the 2 nd and 3 rd European Vacuum 
Conferences. These are diaphragm pumps, oil-free piston pumps, 
mechanical pumps with claw type rotor and oil-free molecular drag 
(spiro-)pumps. Their technical characteristics, typical pumping 
curves and costs of their operation are given. The fields of their 
recommended applications are also discussed. 26 refs.; 19 figs.; 3 
tabs. Submitted to Vakuumnaya tekhnika i tekhnologiya. 


25371 (KFK-5150) LAFIS. Numerical code for determina- 
tion of fluiddynamic and thermodynamic loading in ventilation 
systems. Neuberger, M.; Bletzer, P.; Fronhoefer, M. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Lab. fuer 
Aerosolphysik und Filtertechnik (LAF); Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung. Nov 19938. 64p. (In German). Order Number 
DE94778963. Source: OSTI; NTIS (US Sales Only). 

A numerical code (LAFIS) is developed which allows modelling 
of flow transients in air cleaning systems under accident conditions. 
With the support of this code the mechanical loadings on the filter 
units can be calculated. A ventilation network is considered as 
complex combination of a large number of components including 
straight duct sections, ducts changing direction (elbows), throttles, 
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ducts changing cross section (nozzles and diffusors), 'aktive’ com- 
ponents (blower) and duct branches. In addition, components 
which are described by their flow resistence characteristics (filters, 
dampers, heat exchangers, etc.) can be added to the model at ar- 
bitrary locations. These components are called ‘discrete losses’. In 
determining flow variables and state variables, the laws of conser- 
vation of mass, momentum and energy are used, thus allowing 
compressible non-steady state flow processes to be described. In 
the law of Conservation some aspects are mentioned taking into 
consideration the special characteristics of steady- and nonsteady- 
state flow in ventilation systems. If the assumption of constant 
temperature is dropped, and if condensation phenomena in the 
ventilation duct are to be included, the energy equation must be 
used for each individual component. In the conservation of mass 
for nonsteady state flows, the capacitance of large volumes must 
be taken into account. (orig.) 


25372 (LA-SUB-94-57) FORTE log periodic antenna: Phase 
1, Final report. Los Alamos National Lab., NM (United States); 
AEC-Able Engineering Co., Inc., Goleta, CA (United States). 22 
Apr 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94013610. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the results of ABLE’s design study of the 
FORTE deployable log periodic antenna. The resulting Baseline 
Design of the antenna is the basis for ABLE’s proposal for Phase Ii 
of this program. ABLE’s approach to meeting the requirements is 
to use a coilable ABLE mast as the deployable structure “back- 
bone” of the antenna and to use deployable tubes for. the log 
periodic dipole elements of the antenna. This general approach 
was adopted at the outset of the Phase | Design Study. The re- 
mainder of the study was devoted to detailed design and analysis 
to properly size these types of mast and antenna elements and to 
design their deployment mechanisms. Demonstration models of the 
mast and antenna element deployer were fabricated as part of 
Phase | study. The study showed that ABLE’s design approach is 
feasible and can meet all the specified design requirements except 
the mass limit of 13.5 kg. Results of the design and analysis stud- 
ies are summarized in this report. The mast and dipole element 
deployer are to be demonstrated to LANL personnel at the conclu- 
sion of this Phase | study. 


25373 (ORNL/TM-12762) Teleoperator hand controllers: A 
contextual human factors assessment. Draper, J.V. Oak Ridge 
National Lab., TN (United States). May 1994. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DES4013840. Source: OSTI; NTIS; 
GPO Dep. 

This document provides a human factors assessment of con- 
trollers for use with remotely controlled manipulators deployed to 
remove hazardous waste from underground storage tanks. The 
analysis concentrates on controller technique (i.e., the broad class 
of hand controller) and not on details of controller ergonomics. Ex- 
amples of controller techniques include, for example, direct rate 
control, resolved unilateral position control, and direct bilateral po- 
sition control. Using an existing concept, the Tank Waste Retrieval 
Manipulator System, as a reference, two basic types of manipula- 
tors may be identified for this application. A long reach, 
gross-positioning manipulator (LRM) may be used to position a 
smaller manipulator or an end-effector within a work site. For a 
Long Reach Manipulator, which will have an enormous motion 
range and be capable of high end-effector velocity, it will be safest 
and most efficient to use a resolved rate control system. A smaller, 
dexterous manipulator may be used to perform handling work 
within a relatively small work site, (i.e., to complete tasks requiring 
near-human dexterity). For a Dexterous Manipulator, which will 
have a smaller motion range than the LRM and be required to per- 
form more difficult tasks, a resolved bilateral position control 
system will be safest and most efficient. However, during some 
waste recovery tasks it may be important to support the users by 
restricting movements to a single plane or axis. This can be done 
with a resolved bilateral position control system by (1) using the 
master controller force output to restrict controller inputs or (2) 
switching the controller to a multiaxis rate control mode and using 
the force output to provide a spring return to center functionality. 
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25374 An apparatus for remotely handling components. 
Szkrybalo, G.A.; Griffin, D.L. To Dept. of Energy. 1992. Filed date 
15 May 1992. U.S. Patent Application 7-883,750. 16p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract AC11-89PN38014. N00024-79-C-4026. Order Number 
DE94014897. Source: OSTI; NTIS; GPO Dep. 

The inventive apparatus for remotely handling barlike compo- 
nents which define a longitudinal direction includes a gripper 
mechanism for gripping the component including first and second 
gripper members longitudinally fixedly spaced from each other and 
oriented parallel to each other in planes transverse to the longitudi- 
nal direction. Each gripper member includes a jaw having at least 
one V-groove with opposing surfaces intersecting at a base and 
extending radially relative to the longitudinal direction for receiving 
the component in an open end between the opposing surfaces. 
The V-grooves on the jaw plate of t he first and second gripper 
members are aligned in the longitudinal direction to support the 
component in the first and second gripper members. A jaw is rotat- 
ably mounted on and a part of each of the first and second gripper 
members for selectively assuming a retracted mode in which the 
open end of the V-groove is unobstructed and active mode in 
which the jaw spans the open end of the V-groove in the first and 
second gripper members. The jaw has a locking surface for con- 
tacting the component in the active mode to secure the component 
between the locking surface of the jaw and the opposing surfaces 
of the V-groove. The locking surface has a plurality of stepped por- 
tions, each defining a progressively decreasing radial distance 
between the base of the V-groove and the stepped portion oppos- 
ing the base to accommodate varying sizes of components. In a 
preferred embodiment, the apparatus also includes a control mech- 
anism for remotely controlling movement of the jaw in the locking 
mode to assume one of a plurality of locking positions correspond- 
ing to positioning one of the stepped portions opposite the base. 


25375  Fluid-driven reciprocating apparatus and valving for 
controlling same. Whitehead, J.C.; Toews, H.G. To Dept. of 
Energy. 1992. Filed date 19 Jun 1992. U.S. Patent Application 7- 
901,290. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014885. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a control valve assembly for alter- 
nately actuating a pair of fluid-driven free-piston devices by using 
fluid pressure communication therebetween. Each control valve is 
switched by a pressure signal depending on the state of its coun- 
terpart’s piston. The communication logic is arranged to provide 
overlap of the forward strokes of the pistons, so that at least one of 
the pair will always be pressurized. Thus, uninterrupted pumping of 
liquid is made possible from a pair of free-piston pumps. In addition, 
the speed and frequency of piston stroking is entirely dependent 
on the mechanical power load applied. In the case of a pair of 
pumps, this enables liquid delivery at a substantially constant pres- 
sure over the full range of flow rates, from zero to maximum flow. 
One embodiment of the invention utilized two pairs of fluid-driven 
free-piston devices whereby a bipropellant liquid propulsion system 
may be operated, so as to provide continuous flow of both fuel and 
oxidizer liquids when used in rocket applications, for example. 


25376 (PNL-9446) Harmonic analysis of a representative 
Generation One Tank Waste Retrieval Manipulator. Stoughton, 
R.S.; Deibler, J.E. Pacific Northwest Lab., Richland, WA (United 
States). Apr 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94011434. Source: OSTI; NTIS; INIS; GPO Dep. 

A major task for the Generation One Tank Waste Retrieval Ma- 
nipulator (TWRM) will be to autonomously move a special-purpose 
end effector at constant velocity along a predetermined trajectory. 
The end effector will employ water jets to break up waste in the 
form of sludge into small pieces which can be conveyed outside 
the tank in a vacuum-driven air conveyance line. The trajectory to 
be followed will be determined by the mining strategy used. It has 
not been determined whether or not this trajectory will be modified 
using feedback from end effector mounted proximity sensors. To 
maintain required retrieval rates, the end effector trajectory devia- 
tions in terms of position and velocity must be kept within specific 
limits. The water jets used to break up the waste will generate 
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(somewhat) predictable forces at the end effector. The scope of 
this study is to bound the motion induced at the end effector by 
harmonic forces at the end effector. The approach used was to de- 
velop a finite element model (FEM) of a representative generation 
1 TWRM geometry in three different configurations, and plot the re- 
sulting forced harmonic response of the model. 


25377 (PNL-9821) Evaluation of pressure transducers to 
measure surface level in the waste storage tanks. Peters, T.J.; 
Colson, J.B. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1994. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94015194. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the results of tests conducted at the Pacific 
Northwest Laboratory (PNL) to determine if pressure transducers 
can be used to measure the surface level in the waste tanks. A 
survey was first conducted to evaluate which, if any, commercially 
available pressure transducers were available that could meet the 
requirements for use in the waste tanks. More than 35 companies 
were contacted to determine if they manufactured a pressure trans- 
ducer that could be used in the 101-SY waste tank. The three 
basic requirements for a pressure transducer for this application 
were that they were radiation-hardened, could withstand a caustic 
environment, and were certified to be intrinsically safe. No manu- 
facturer was able to meet all three of these requirements with a 
commercially available product. Seven companies were able to 
meet the requirements for being radiation-hardened and being able 
to withstand the caustic environment. However, only two of the 
nine companies were willing to supply a pressure transducer for 
laboratory testing. The two pressure transducers that were tested 
in this program were the VEGA D36-38 from HiTech Technologies, 
Inc., and the KP-1911-A from Kaman Instrumentation Corporation. 
Pressure transducers operate on the principle that the pressure at 
the location of a sensor increases directly with the depth of the 
liquid above it. A liquid is required in order for these devices to op- 
erate. For these tests, water was first used to determine the ideal 
operation of the devices, then the devices were placed in a 101-SY 
waste tank simulant. The simulant had a specific gravity of 1.96 and 
had the consistency similar to the convective layer in the 101-SY 
waste tank. In order to determine the surface level with pressure 
transducers, the density of the material needs to be known. 


25378 


(PNL-SA-23330) The effect of passive damping on 
feedback control performance of flexible manipulators. Lew, 
J.Y.; Evans, M.S. Pacific Northwest Lab., Richland, WA (United 
States). Jun 1994. 8p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract ACO06-76RL01830. (CONF- 
9406133-2: 1994 American control conference, Baltimore, MD 
(United States), 29 Jun - 1 jul 1994). Order Number DE94015000. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses the effect of passive damping on long- 
reach manipulators. Specifically, this paper explains how the 
addition of structural damping affects the closed-loop system re- 
sponse of the manipulators. A single-link flexible manipulator is 
used to illustrate the effects of passive damping on the location of 
the system's pole s and zeros. The corresponding performance of 
the system with modified pole/zero locations is discussed. The 
analysis is performed including colocated and noncolocated 
flexible-link manipulators. 


25379 (PNL-SA-24223) Bracing micro/macro manipulators 
control. Lew, J.Y. (Pacific Northwest Lab., Richland, WA (United 
States)); Book, W.J. Pacific Northwest Lab., Richland, WA (United 
States). May 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
GRANT NAG1-623. (CONF-940550—13: Institute of Electrical and 
Electronics Engineers (IEEE) international conference on robotics, 
San Diego, CA (United States), 8-13 May 1994). Order Number 
DE94014434. Source: OSTI; NTIS; GPO Dep. 

This paper proposes a bracing strategy for micro/macro manipu- 
lators. The bracing micro/macro manipulator can _ provide 
advantages in accurate positioning, large work-space, and contact- 
task capability however, in exchange for improvement in 
performance one must accept the complex control problem along 
wit the complex dynamics. This research develops a_ control 





scheme for a bracing manipulator which makes multiple contacts 
with the environment. Experimental results show the feasibility of 
the proposed ideas for real world applications. 


25380 (SAND-93-0208C) Error propagation equations for 
estimating the uncertainty in high-speed wind tunnel test re- 
sults. Clark, E.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9406188-1: 18. American Institute of Aeronautics and Astronautics 
(AIAA) aerospace ground test conference, Colorado Springs, CO 
(United States), 20-23 Jun 1994). Order Number DE94014136. 
Source: OSTI; NTIS; GPO Dep. 

Error propagation equations, based on the Taylor series model, 
are derived for the nondimensional ratios and coefficients most of- 
ten encountered in high-speed wind tunnel testing. These include 
pressure ratio and coefficient, static force and moment coefficients, 
dynamic stability coefficients, and calibration Mach number. The er- 
ror equations contain partial derivatives, denoted as sensitivity 
coefficients, which define the influence of free-steam Mach num- 
ber, Moo, on various aerodynamic ratios. To facilitate use of the 
error equations, sensitivity coefficients are derived and evaluated 
for five fundamental aerodynamic ratios which relate free-steam 
test conditions to a reference condition. 


25381 (SAND-93-2336C) Investigation of a wind tunnel 
model high aspect ratio wing fracture. Gutierrez, W.T.; Tate, 
R.E.; Fell, H.P. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9406188-2: 18. American Institute of Aeronautics and Astronautics 
(AIAA) aerospace ground test conference, Colorado Springs, CO 
(United States), 20-23 Jun 1994). Order Number DE94013762. 
Source: OSTI; NTIS; GPO Dep. 

A preliminary design and feasibility analysis on the aerodynamic 
performance characteristics of an experimental flight vehicle was 
conducted by Sandia National Laboratories. During a routine force 
and moment, static wind tunnel test in a blow down facility, one 
section of the high aspect ratio wing fractured outboard of the criti- 
cal static stress location. Initially, a combination of material and 
aeroelastic analyses provided insight into the problem, but eventu- 
ally proved inconclusive. After returning to the wind tunnel with a 
near identical model, instrumented with strain gages and ac- 
celerometers, and viewed with high speed video, the definitive 
mode of failure was discovered. It was determined that the first 
torsional mode of the wing was excited over a discrete angle of at- 
tack band, over the tested Mach number range of 0.5-0.9. Major 
flow separation on the airfoil occurred at the same time that flutter 
initiated, and was repeatable with a smaller scale model (geometri- 
cally similar, but 22% scale relative to the larger model) tested in a 
smaller test section wind tunnel. Data acquired during the stall 
flutter confirmed stress levels and numbers of cycles worked con- 
sistent with low cycle fatigue. 


25382 (SAND-93-2416C) Comparison of the KAMELEON 
fire model to large-scale open pool fire data. Nicolette, V.F. 
(Sandia National Labs., Albuquerque, NM (United States)); Gritzo, 
L.A.; Holen, J.; Magnussen, B.F. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940668-3: 4. international symposium on fire safety sci- 
ence, Ottawa (Canada), 13-17 Jun 1994). Order Number 
DE94013441. Source: OSTI; NTIS; GPO Dep. 

A comparison of the KAMELEON Fire model to large-scale open 
pool fire experimental data is presented. The model was used to 
calculate large-scale JP-4 pool fires with and without wind, and 
with and without large objects in the fire. The effect of wind and 
large objects on the fire environment is clearly seen. For the pool 
fire calculations without any object in the fire, excellent agreement 
is seen in the location of the oxygen-starved region near the pool 
center. Calculated flame temperatures are about 200-300 K higher 
than measured. This results in higher heat fluxes back to the fuel 
pool and higher fuel evaporation rates (by a factor of 2). Fuel con- 
centrations at lower elevations and peak soot concentrations are in 
good agreement with data. For pool fire calculations with objects, 
similar trends in the fire environment are observed. Excellent 
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agreement is seen in the distribution of the heat flux around a 
cylindrical calorimeter in a rectangular pool with wind effects. The 
magnitude of the calculated heat flux to the object is high by a fac- 
tor of 2 relative to the test data, due to the higher temperatures 
calculated. For the case of a large flat plate adjacent to a circular 
pool, excellent qualitative agreement is seen in the predicted and 
measured flame shapes as a function of wind. 


25383 (SAND-94-0105C) A comparison between the IAEA 
Safety Series 6 thermal environment and a proposed alterna- 
tive thermal environment. Wix, S.D. (GRAM, Inc., Albuquerque, 
NM (United States)); Koski, J.A. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940225—44: Waste management ’94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94007297. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The present regulations for packaging and transportation of ra- 
dioactive materials, IAEA Safety Series No. 6; 1985, establish 
specific criteria for the thermal environment of a hypothetical acci- 
dent. The regulation states: The scope of this paper is to examine 
the effects on modeling that result with the Fry proposed thermal 
boundary conditions. The examination is accomplished by compar- 
ing thermal model results using the current IAEA specified thermal 
environment and the Fry proposed thermal boundary conditions. 


25384 (SAND-94-0337C) Decentralized sliding mode con- 
trol of nonlinear flexible robots. Parker, G.G. (Sandia National 
Labs., Albuquerque, NM (United States)); Robinett, R.D.; Segal- 
man, D.J.; Inman, D.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940849-1: 2. international conference on motion and vibration 
control, Yokohama (Japan), 31 Aug - 3 sep 1994). Order Number 
DE94013790. Source: OSTI; NTIS; GPO Dep. 

A technique using augmented sliding mode control for robust, 
real-time control of flexible multiple link robots is presented. For the 
purpose of controller design, the n-link, n-joint robot is subdivided 
into n single joint, single link subsystems. A sliding surface for 
each subsystem is specified so as to be globally, asymptotically 
stable. Each sliding surface contains rigid-body angular velocity, 
angular displacement and flexible body generalized velocities. The 
flexible body generalized accelerations are treated as disturbances 
during the controller design. This has the advantage of not requir- 
ing explicit equations for the flexible body motion. The result is n 
single input, single output controllers acting at the n joints of the 
robot, controlling rigid body angular displacement and providing 
damping for flexible body modes. Furthermore, the n controllers 
can be operated in parallel so that compute speed is independent 
of the number of links, affording real-time, robust, control. 


25385 (SAND-94-0514) Defining a controller architecture 
for the Long-Reach Manipulator. Ford, W.E. (Sandia National 
Labs., Albuquerque, NM (United States). Intelligent Systems Dept. 
lll). Sandia National Labs., Albuquerque, NM (United States). Jun 
1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94015165. Source: OSTI; NTIS; GPO Dep. 

To draft a procurement specification for the Long-Reach Manipu- 
lator (LRM), the benefits and limitations of the various robotic 
control system architectures available need to be determined. This 
report identifies and describes the advantages and potential disad- 
vantages of using an open control system versus a closed (or 
proprietary) system, focusing on integration of interfaces for sen- 
sors, end effectors, tooling, and operator interfaces. In addition, the 
various controls methodologies of several recent systems are 
described. Finally, the reasons behind the recommendation to pro- 
cure an open control system are discussed. 


25386 (SAND-94-0812) A comparison of spent fuel ship- 
ping cask response to 10 CFR 71 normal conditions and 
realistic hot day extremes. Manson, S.J. (Sandia National Labs.., 
Albuquerque, NM (United States). Transportation Systems 
Development Dept.); Gianoulakis, S.E. Sandia National Labs., Al- 
buquerque, NM (United States). Apr 1994. 63p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (TTC—1310). Order Number DE94014814. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An examination of the effect of a realistic (though conservative) 
hot day environment on the thermal transient behavior of spent fuel 
shipping casks is made. These results are compared to those that 
develop under the prescribed normal thermal condition of 10 CFR 
71. Of specific concern are the characteristics of propagating ther- 
mal waves, which are set up by diurnal variations of temperature 
and insolation in the outdoor environment. In order to arrive at a 
realistic approximation of these variations on a conservative hot 
day, actual temperature and insolation measurements have been 
obtained from the National Climatic Data Center (NCDC) for repre- 
sentatively hot and high heat flux days. Thus, the use of authentic 
meteorological data ensures the realistic approach sought. Further 
supporting the desired realism of the modeling effort is the use of 
realistic cask configurations in which multiple laminations of struc- 
tural, shielding, and other materials are expected to attenuate the 
propagating thermal waves. The completed analysis revealed that 
the majority of wall temperatures, for a wide variety of spent fuel 
shipping cask configurations, fall well below those predicted by en- 
forcement of the regulatory environmental conditions of 10 CFR 71. 
It was found that maximum temperatures at the cask surface occa- 
sionally lie above temperatures predicted under the prescribed 
regulatory conditions. However, the temperature differences are 
small enough that the normal conservative assumptions that are 
made in the course of typical cask evaluations should correct for 
any potential violations. The analysis demonstrates that diurnal 
temperature variations that penetrate the cask wall all have max- 
ima substantially less than the corresponding regulatory solutions. 
Therefore it is certain that vital cask components and the spent 
fuel itself will not exceed the temperatures calculated by use of the 
conditions of 10 CFR 71. 


25387 (SRT-ATS—930121) Scientific computations section 
monthly report, November 1993. Buckner, M.R. Westinghouse 
Savannah River Co., Aiken, SC (United States). 30 Dec 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94012949. Source: 
OSTI; NTIS; GPO Dep. 

This progress report from the Savannah River Technology Cen- 
ter contains abstracts from papers from the computational 
modeling, applied statistics, applied physics, experimental thermal 
hydraulics, and packaging and transportation groups. Specific top- 
ics covered include: engineering modeling and process simulation, 
criticality methods and analysis, plutonium disposition. 


25388 (SRT-CMA-940017) SRTC criticality safety technical 
review: Nuclear criticality safety evaluation 94-02, uranium so- 
lidification facility pencil tank module spacing. Rathbun, R. 
(Westinghouse Savannah River Co., Aiken, SC (United States)). 
Westinghouse Savannah River Co., Aiken, SC (United States). 26 
Apr 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94014648. Source: OSTI; NTIS; INIS; GPO Dep. 

Review of NMP-NCS-94-0087, “Nuclear Criticality Safety Evalua- 
tion 94-02: Uranium Solidification Facility Pencil Tank Module 
Spacing (U), April 18, 1994,” was requested of the SRTC Applied 
Physics Group. The NCSE is a criticality assessment to show that 
the USF process module spacing, as given in Non-Conformance 
Report SHM-0045, remains safe for operation. The NCSE under 
review concludes that the module spacing as given in Non- 
Conformance Report SHM-0045 remains in a critically safe 
configuration for all normal and single credible abnormal condi- 


tions. After a thorough review of the NCSE, this reviewer agrees 
with that conclusion. 


25389 (UCRL-JC-115575) Advanced robotics technology 
applied to mixed waste characterization, sorting and treatment. 
Wilhelmsen, K.; Hurd, R.; Grasz, E. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940859-23: 5. international symposium on robotics and 
manufacturing, Maui, HI (United States), 14-18 Aug 1994). Order 
Number DE94014737. Source: OSTI; NTIS; INIS; GPO Dep. 


324 ERA Vol. 19, No. 9 


There are over one million cubic meters of radioactively contami- 
nated hazardous waste, known as mixed waste, stored at 
Department of Energy facilities. Researchers at Lawrence Liver- 
more National Laboratory (LLNL) are developing methods to safely 
and efficiently treat this type of waste. LLNL has automated and 
demonstrated a means of segregating items in a mixed waste 
stream. This capability incorporates robotics and automation with 
advanced multi-sensor information for autonomous and teleopera- 
tional handling of mixed waste items with previously unknown 
characteristics. The first phase of remote waste stream handling 
was item singulation; the ability to remove individual items of het- 
erogeneous waste directly from a drum, box, bin, or pile. Once 
objects were singulated, additional multi-sensory information was 
used for object classification and segregation. In addition, 
autonomous and teleoperational surface cleaning and decontami- 
nation of homogeneous metals has been demonstrated in 
processing mixed waste streams. The LLNL waste stream demon- 
stration includes advanced technology such as object classification 
algorithms, identification of various metal types using active and 
passive gamma scans and RF signatures, and improved teleopera- 
tional and autonomous grasping of waste objects. The workcell 
control program used an off-line programming system as a server 
to perform both simulation control as well as actual hardware con- 
trol of the workcell. This paper will discuss the motivation for 
remote mixed waste stream handling, the overall workcell layout, 
sensor specifications, workcell supervisory control, 3D vision based 
automated grasp planning and object classification algorithms. 


25390 (UCRL-JC—116246) Filter efficiency and pressure 
drop calculations through two and three dimensional fiber ar- 
rays. Bergman, W.; Corey, |.; Speck, D. Lawrence Livermore 
National Lab., CA (United States). Apr 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9405145-3: 1994 American Filtration and 
Separation Society national meeting, Chicago, IL (United States), 
9-11 May 1994). Order Number DE94014111. Source: OSTI; 
NTIS; GPO Dep. 

We have used a commercially available fluid dynamics code, 
NEKTON version 2.85, and the Langevin particle equation of mo- 
tion to compute the particle capture efficiency and pressure drop 
through selected two- and three-dimensional fiber arrays. The ap- 
proach we used was to first compute the air velocity vector field 
throughout a defined region containing the fiber matrix. The particle 
capture in the fiber matrix is then computed by superimposing the 
Langevin particle equation of motion over the flow velocity field. 
Using the Langevin equation combines the particle Brownian mo- 
tion, inertia and interception mechanisms in a single equation. In 
contrast, most previous investigations treat the different capture 
mechanisms separately. We have computed the particle capture 


efficiency and the pressure drop through a 2-D and two 3-D fiber 
matrix elements. 


25391 (UCRL-JC—116459) Polarization-independent WDM 
channel dropping filters. Deri, R.J.; Patterson, F.G.; Dijaili, S.P. 
Lawrence Livermore National Lab., CA (United States). Feb 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9409143-1: 20. European con- 
ference on optical communication, Firenze (italy), 26-30 Sep 1994). 
Order Number DE94012513. Source: OSTI; NTIS; GPO Dep. 

We show how polarization-independent wavelength filters can be 
realized using asymmetric directional couplers. Simulations demon- 
strate that excellent polarization behavior can be achieved with 


practical tolerances without sacrificing filter bandwidth or insertion 
loss. 


25392 (WHC-SA-2425) Waste drum fire tests. Bucci, H.M.; 
Greenhalgh, W.O.; Olson, W.W.; Zimmer, J.J. Westinghouse Han- 
ford Co., Richland, WA (United States). May 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9406161—4: Safety analysis working group 
workshop, Albuquerque, NM (United States), 8-10 Jun 1994). Or- 
der Number DE94013583. Source: OSTI; NTIS; INIS; GPO Dep. 
Radioactive solid wastes containing combustible materials have 
been generated and stored in drums and boxes at U.S. Depart- 
ment of Energy (DOE) sites since the 1940’s. Programs are 





currently underway to characterize, process, and package the post- 
1970 portion of these wastes for final disposal as low-level or 
transuranic (TRU) waste. As these programs mature and projects 
are defined, safety analysis reports and fire hazard analyses are 
required to assure the DOE of the safety of the planned activities. 
Review of literature and discussions with other DOE sites indicated 
a lack of available data regarding the behaviour and consequences 
of fires involving radioactive combustible wastes stored at DOE 
sites. In the past 2 years, Westinghouse Hanford Company (WHC) 
has been involved in two different waste drum fire tests. The first 
was performed by Lawrence Livermore National Laboratory (LLNL) 
in 1993 and was patterned after a flammable liquid pool fire. The 
second was performed by WHC at the Hanford Site as part of a 
building demolition burn. These scoping tests provide useful data 
for the development of more structured test plans. The paper sum- 
marizes the LLNL and WHC tests and their results. 


25393 (WINCO—1137) Assessment of aircraft impact possi- 
bilities at the Idaho Chemical Processing Plant on the INEL 
Site. Lee, L.G.; Mines, J.M.; Webb, B.B. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Aug 1993. 42p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94013372. Source: 
OSTI; NTIS; GPO Dep. 

The concern of this study was the possibility of an aircraft colli- 
sion with facilities at the Idaho Chemical Processing Plant (ICPP). 
Two sets of data were combined in calculating the probability of 
this event. The first was from the Nuclear Regulatory Commission. 
The Nuclear Regulatory Commission data is used to check the ad- 
equacy of nuclear power plant location relative to aircraft crashes. 
For neighboring airport scenarios, the accepted rate unit is fatal 
crashes per square mile. For in-flight crash scenarios, a total loss 
of contro! crash rate (where the pilot was completely out of control) 
is used for evaluating nuclear reactors. Numbers were given per 
linear mile of flight. The other set of data was obtained from the 
National Transportation Safety Board’s annual review. These data 
points show higher crash frequencies because crashes in which 
the pilot maintained some control have not been excluded. By in- 
cluding this data set, the evaluation gained two advantages. First, 
the data are separated by type of aircraft, which makes frequen- 
cies for specific flight paths more meaningful. Second, the data are 
given year by year over a ten-year time span. Therefore, it is pos- 
sible to gain a sense of the variability in crash frequencies from 
one year to another. 


25394 (WINCO-1213) Conceptual design for remote 
handling methods using the HIP process in the Calcine Immo- 
bilization Program. Berry, S.M.; Cox, C.G.; Hoover, M.A. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Mar 1994. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94014039. Source: OSTI; NTIS; INIS; GPO Dep. 

This report recommends the remote conceptual design philoso- 
phy for calcine immobilization using the hot isostatic press (HIP) 
process. Areas of remote handling operations discussed in this re- 
port include: (1) introducing the process can into the front end of 
the HIP process, (2) filling and compacting the calcine/frit mixture 
into the process can, (3) evacuating and sealing the process can, 
(4) non-destructive testing of the seal on the process can, (5) de- 
contamination of the process can, (6) HIP furnace loading and 
unloading the process can for the HIPing operation, (7) loading an 
overpack canister with processed HIP cans, (8) sealing the canis- 
ter, with associated non-destructive examination (NDE) and 
decontamination, and (9) handling canisters for interim storage at 
the Idaho Chemical Processing Plant (ICPP) located on the Idaho 
National Engineering Laboratory (INEL) site. 


25395 


(WSRC-TR-94-004) Nuclear criticality safety bound- 
ing analysis for the in-tank-precipitation (ITP) process, 
impacted by fissile isotopic weight fractions. Bess, C.E. West- 
inghouse Savannah River Co., Aiken, SC (United States). 22 Apr 
1994. 134p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC09-89SR18035. Order 

DE94014874. Source: OSTI; NTIS; INIS; GPO Dep. 
The In-Tank Precipitation process (ITP) receives High Level 

Waste (HLW) supernatant liquid containing radionuclides in waste 


Number 
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processing tank 48H. Sodium tetraphenylborate, NaTPB, and 
monosodium titanate (MST), NaTioOsH, are added for removal of 
radioactive Cs and Sr, respectively. In addition to removal of radio- 
strontium, MST will also remove plutonium and uranium. The 
majority of the feed solutions to ITP will come from the dissolution 
of supernate that had been concentrated by evaporation to a crys- 
tallized salt form, commonly referred to as saltcake. The concern 
for criticality safety arises from the adsorption of U and Pt onto 
MST. If sufficient mass and optimum conditions are achieved then 
criticality is credible. The concentration of u and Pt from solution 
into the smaller volume of precipitate represents a concern for 
criticality. This report supplements WSRC-TR-93-171, Nuclear Criti- 
cality Safety Bounding Analysis For The In-Tank-Precipitation (ITP) 
Process. Criticality safety in ITP can be analyzed by two bounding 
conditions: (1) the minimum safe ratio of MST to fissionable mate- 
rial and (2) the maximum fissionable material adsorption capacity 
of the MST. Calculations have provided the first bounding condition 
and experimental analysis has established the second. This report 
combines these conditions with canyon facility data to evaluate the 
potential for criticality in the ITP process due to the adsorption of 
the fissionable material from solution. In addition, this report ana- 
lyzes the potential impact of increased U loading onto MST. 
Results of this analysis demonstrate a greater safety margin for 
ITP operations than the previous analysis. This report further 
demonstrates that the potential for criticality in the ITP process due 
to adsorption of fissionable material by MST is not credible. 


25396 (WSRC-TR-94-0193) KENO V.a certification pack- 
age. Niemer, K.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). Apr 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94013655. Source: OSTI; NTIS; GPO Dep. 

KENO V.a has been certified. KENO V.a is a multigroup Monte 
Carlo criticality program used to calculate the k-effective of a 3-D 
system. It is part of the SCALE modular code system for perform- 
ing Standardized Computer Analyses for Licensing Evaluation. 
SCALE was developed for the Nuclear Regulatory Commission to 
satisfy a need for a standardized method of analysis for the evalu- 
ation of nuclear fuel facility and package designs. In its present 
form, the system has the capability to perform criticality, shielding, 
and heat transfer analyses using well established functional mod- 
uies tailored to the SCALE system. KENO V.a will be used at SRS 
to perform critical calculations related to nuclear criticality safety. 
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25397 (ANV/ET/CP-81074) Fluid damping and _ fluid 
stiffness of tube arrays in crossflow. Chen, S.S.; Zhu, S.; Jen- 
drzejezyk, J.A. Argonne National Lab., IL (United States). [1994]. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940613—11: Pressure vessel 
and piping conference, Minneapolis, MN (United States), 19-23 Jun 
1994). Order Number DE94012452. Source: OSTI; NTIS; GPO 
Dep. 

Motion-dependent fluid forces acting on a tube array were mea- 
sured as a function of excitation frequency, excitation amplitude, 
and flow velocity. Fluid-damping and fluid-stiffness coefficients were 
obtained from measured motion-dependent fluid forces as a func- 
tion of reduced flow velocity and excitation amplitude. The water 
channel and test setup provide a sound facility for obtaining key co- 
efficients for fluidelastic instability of tube arrays in crossflow. Once 
the motion-dependent fluid-force coefficients have been measured, 
a reliable design guideline, based on the unsteady flow theory, can 
be developed for fluidelastic instability of tube arrays in crossflow. 


25398 (ANV/ET/CP-81529) Transient flows and pressure 
waves in pipes. Wang, X.Q.; Sun, J.G.; Sha, W.T. Argonne Na- 
tional Lab., IL (United States). [1994]. 14p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940613-18: Pressure vessel 
and piping conference, Minneapolis, MN (United States), 19-23 Jun 
1994). Order Number DE94012650. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Transient laminar flows and pressure-wave propagations in pipes 
connected with components, commonly known as water hammer, 
are analyzed. The system studied consists of a constant-pressure 
vessel, a uniform circular pipe, a valve between them, and a re- 
ceiver vessel. A pressure-wave equation and a linearized velocity 
equation are derived from the equations of mass and momentum 
conservation. Waveform distortion due to viscous dissipation and 
pipe-wall elastic expansion is characterized by a dimensionless 
transmission number, K. The coefficients of the damping of the 
pressure waves were found to be related to the roots of the Bessel 
function Jo. An exact solution of the pressure-wave equation was 
obtained numerically. The relationship between the distortion of a 
traveling wave and the transmission number K was studied. The 
problem is also calculated with a general-purpose computer code, 
COMMIX, which solves the exact mass conservation equation and 
Navier-Stokes equations. The COMMIX caiculational results agreed 
well with the analytical solutions. 


25399 (DLR-FB—93-58) Investigation on artificially forced 
instabilities in a two-dimensional laminar boundary layer by 
means of Particle Image Velocimetry. Fischer, M. Hannover 
Univ. (Germany). Fakultaet fuer Maschinenwesen. Feb 1994. Sip. 
(In German). Order Number DE94781780. Source: OSTI; NTIS 
(US Sales Only). 

Artificially forced instabilities are studied in the region of linear 
amplification by hot-wire measurements and stability calculations. 
Growth-rates, phase velocities and perturbation-profiles are investi- 
gated experimentally and show a very good agreement with 
theoretical data. An arrangement for artificial excitation provides the 
possibility to generate the fundamental and the subharmonic type 
as well. For tthe study of boundary layerr instabilities a new mea- 
surement technique, the Particle Image Velocimetry (PIV), is used 
in the transition region. The good agreement of the PIV results with 
data obtained by hot-wire measurements and calculations demon- 
strates for the first time the applicability of PIV for the investigation 
of boundary layer instabilities. Furthermore the PIV results show for 
a constant excitation level, that for the subharmonic type the transi- 
tion process takes place at lower Reynolds numbers than for the 
fundamental type. Visualization pictures are obtained in the transi- 
tion region by utilizing a laser light sheet method. (orig.) 


25400 (DOE/ER/13929-5) Experimental studies of 
Reynolds number dependence of turbulent mixing and trans- 
port. Warhaft, Z. Cornell Univ., Ithaca, NY (United States). Sibley 
School of Mechanical and Aerospace Engineering. [1994]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER13929. Order Number DE94015338. Source: 
OSTI; NTIS; GPO Dep. 

Predicting turbulent mixing and transport remains a critical prob- 
lem in industrial flows (combustion chambers, mixers, ventillation 
systems etc.) and in the environment (smoke plumes etc.). The 
mixing and transport processes are often a strong function of 
Reynolds number (Re) and yet there is a paucity of information on 
their Re dependence. Here we propose experiments of passive 
scalar mixing in isotropic grid turbulence whereby the Taylor 
Reynolds number (R.) will be varied from 30 to over 400 (60 < R, 
< 10,000). We will achieve the high RA by means of an active 
grid, which consists of grid bars with small wings that rotate and 
flap in a random way. We propose to study basic statistics (pdf, 
spectra etc). of a homogeneous passive scalar (linear mean pro- 
file), as well as of an inhomogeneous scalar (passive line source) 
as a function of Re. There are many problems concerning the na- 
ture of the fine scale structure of a scalar (e.g., the existence of 
derivative skewness, the relation of the scalar spectrum to the 
velocity spectrum, and the rate of spreading (dispersion) of a con- 
taminant plume), placing the similarity theory developed over the 
past 40 years in doubt, yet there is no information concerning its 
Reynolds number dependence in isotropic turbulence. The passive 
scalar will be temperature, although some experiments will be 
done using helium (which has a Schmidt number of 0.23). Particu- 
lar emphasis will be placed on higher order statistics of both the 
signal and its derivative. Our experiments will be related to theory 
and modelling and to recent advances in Direct Numerical Simula- 
tions. We will also do further work on mixing in a jet (also as a 
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function of Re) and will relate this work to the (shearless) grid tur- 
bulence. The duration of the proposed research is three years. 


25401 (DOE/PETC/TR-94-05) High pressure humidification 
columns: Design equations, algorithm, and computer code. 
Enick, R.M. (Pittsburgh Univ., PA (United States). Dept. of Chemi- 
cal and Petroleum Engineering); Klara, S.M.; Marano, J.J. USDOE 
Pittsburgh Energy Technology Center, PA (United States); Pitts- 
burgh Univ., PA (United States). Dept. of Chemical and Petroleum 
Engineering; Burns and Roe Services Corp., Pittsburgh, PA (United 
States). Jul 1994. 96p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94014756. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the detailed development of a computer 
model to simulate the humidification of an air stream in contact 
with a water stream in a countercurrent, packed tower, humidifica- 
tion column. The computer model has been developed as a user 
model for the Advanced System for Process Engineering (ASPEN) 
simulator. This was done to utilize the powerful ASPEN flash algo- 
rithms as well as to provide ease of use when using ASPEN to 
model systems containing humidification columns. The model can 
easily be modified for stand-alone use by incorporating any stan- 
dard algorithm for performing flash calculations. The model was 
primarily developed to analyze Humid Air Turbine (HAT) power cy- 
cles; however, it can be used for any application that involves a 
humidifier or saturator. The solution is based on a multiple stage 
model of a packed column which incorporates mass and energy, 
balances, mass transfer and heat transfer rate expressions, the 
Lewis relation and a thermodynamic equilibrium model for the air- 
water system. The inlet air prope-tics, inlet water properties and a 
measure of the mass transfer and heat transfer which occur in the 
column are the only required input parameters to the model. Sev- 
eral example problems are provided to illustrate the algorithm’s 
ability to generate the temperature of the water, flow rate of the 
water, temperature of the air, flow rate of the air and humidity of 
the air as a function of height in the column. The algorithm can be 
used to model any high-pressure air humidification column 
operating at pressures up to 50 atm. This discussion includes de- 
scriptions of various humidification processes, detailed derivations 
of the relevant expressions, and methods of incorporating these 
equations into a computer model for a humidification column. 


25402 (INIS-mf-13914, pp. 29-38) 2-D analysis of a 
temporally-growing mixing layer (pairing and non-pairing) us- 
ing FlowSB. Cortesi, A. (Eidgenoessische Technische Hochschule, 
Zurich (Switzerland). Lab. fuer Kernphysik). 1994. 96p. In Paul 
Scherrer Institut annual report 1993: Annex IV: PSI nuclear energy 
research progress report 1993. Order Number DE94629163. 

Modifications to the original closed-/open-channel code FlowSB, 
which is now capable of simulating a temporally-growing plane mix- 
ing layer, the validation of the developed adaptive procedure and 
the visualization of the calculated results for two-dimensional test 
cases, are presented. Energy evolution associated with specific 
modes, and vorticity magnitude temporal evolution contour plots 
have been analyzed and very good agreement with published data 
has been found. Use of an adaptive procedure, which automati- 
cally redistributes collocation points in regions of large gradients, 
allows one to zoom-in and obtain good resolution in regions of high 
vorticity. (author) figs., tabs., refs. 


25403 


(INIS-mf-13914, pp. 39-44) The initial phase of sud- 
den releases of superheated liquid. Schmidli, J. (ABB Power 
Generation Ltd., Baden (Switzerland)); Yadigaroglu, G. 1994. 96p. 
In Paul Scherrer Institut annual report 1993: Annex IV: PSI nuclear 


energy research progress 
DE94629163. 

Series of experiments were conducted with refrigerants-114, -12, 
propane and butane to investigate the initial phase of sudden re- 
leases of superheated liquids due to the catastrophic failure of the 
vessel containing them. The experiments were initiated by shatter- 
ing spherical flasks of 100 to 2000 ml containing the liquefied, 
pressurized gases. The variable parameters were the initial super- 
heat, the filling level, the height of the flask above ground, and the 
relative humidity of the surrounding air. It was found that the initial 
flashing process is not determined by homogeneous nucleation, 
but rather by surface instabilities which lead to an evaporation 


report 1993. Order Number 





wave traveling from the initial surface towards the center of the 
released mass. Cloud shape and expansion velocity could be de- 
termined from high speed recordings covering the initial stage of 
the release during which gravity has no influence. When the inter- 
nal energy was sufficient, it was observed that the expanding 
droplet/vapor cloud initially propagated spherically with a constant 
expansion velocity, until Rayleigh-Taylor type instabilities appeared 
at its surface. Information about the pool which can be formed on 
the ground, the pressure decay within the flask, the droplet size, 
and the cloud temperature was collected. The experimental find- 
ings for the expansion velocity, as well as for the pool fraction, 
were the base for a nondimensional analysis leading to correlations 
which describe the initial phase of such releases and can be used 
to define the "source term” for turbulent dispersion models. (author) 
5 figs., 1 tab., 15 refs. 


25404 (INIS-mf-13949, pp. 67) Nonlinear waves and pattern 
formation in multi-phase flows. Elperin, T. (Ben-Gurion Univ. of 
the Negev, Beersheba (israel)); Kleeorin, N.; Rogachevskii, |. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MULTIPHASE FLOW/nonlinear problems; 
KORTEWEG-DE VRIES EQUATION 


25405 (INIS-mf—13949, pp. 68) Theory of random advection 
in two dimensions. Falkovitch, G. (Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Physics). Israel Physical Society, 
Jerusalem (israel). 10 May 1994. 94p. (CONF-9405195—: 1994 an- 
nual meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In Israel Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INCOMPRESSIBLE FLOW/two- 
dimensional calculations 


25406 


(KAPL-4773) Colloidal particle deposition in turbu- 
lent flow. Morton, D.S. Knolis Atomic Power Lab., Schenectady, 
NY (United States). May 1994. 24p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE94013375. Source: OSTI; NTIS; GPO Dep. 

A theoretical analysis is presented which describes the initial de- 
position of monodispersed spherical colloidal particles from a 
steady fully developed turbulent flow onto conduit walls. When the 
net particle-conduit electrical interaction potential is attractive, 
particle deposition is shown to be often governed by turbulent hy- 
drodynamics. When the net particle-conduit electrical interaction 
potential possess a repulsive maximum, particle deposition to first 
order is uniform and depends solely on electrical interaction 
effects. The developed theoretical model specialized to orifice de- 
position with the use of Harwell Flow3D turbulence modelling 
software qualitatively described the deposition of 0.5 um silica par- 
ticles onto glass orifices from an aqueous suspension. The effect 
of the electrical double layer on the rate of colloidal particle deposi- 
tion in laminar flow has been described by Spielman and 
Friedlander (1), Dahneke (2), Bowen et al. (3) and Bowen and Ep- 
stein (4). This article describes the extension of their work to 
colloidal particle deposition under steady fully developed turbulent 
flow conditions. This article also reports the results of orifice parti- 
cle deposition experiments which were conducted to qualitatively 
investigate the developed theoretical model. 


25407 (LA-UR-94-2104) Regenerator optimization for Stir- 
ling cycle refrigeration Il. Colgate, S.A.; Petschek, A.G. Los 
Alamos National Lab., NM (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940665-1: 8. international cryocooler 
conference, Vail, CO (United States), 28-30 Jun 1994). Order Num- 
ber DE94014477. Source: OSTI; NTIS; GPO Dep. 

A cryogenic regenerator for a Stirling cycle is discussed using 
fractional loss or entropy gain as the criterion of performance. The 
gas losses are treated separately from heat storage medium 
losses. We argue that the optimum design corresponds to uniform 
channel flow with minimum turbulence where the gas velocity and 
channel width are optimized as a function of gas temperature. The 
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maximization of heat transfer from the gas to the wall and the mini- 
mization of entropy production by friction leads to a gas flow 
velocity equal to sound speed times loss fraction, 1/c. This velocity 
and an axial thermal conductivity in the gas leads to a minimum 
channel width and characteristic length, L=T(dz/dT). A particular 
scaling of width, W* = W.*T'/?, and length, L = L,. T—'/? leads to 
a design where longitudinal conduction decreases as T°/? and the 
remaining two losses, transverse conduction and friction are equal 
and constant. The loss fraction, 1/c, must be made quite small, 
~(1/60) in order that the cumulative losses for a large temperature 
ratio like 300K to 4K, be small enough, like 20% to 40%. This is 
because half the entropy generated as a loss must be transported 
first to the cold end before returning to the hot end before being 
rejected. The dead volume ratio then determines the minimum fre- 
quency and with it and the pressure the necessary wall properties. 
The thermal properties of the channel wall must then accommo- 
date this cyclic heat flow without substantially increasing the loss 
fraction. This generation of entropy in the walls is derived in terms 
of the wall heat capacity and thermal conductivity. 


25408 (LBL-35630) Phase transitions and connectivity in 
three-dimensional vortex equilibria. Akao, J.H. Lawrence Berke- 
ley Lab., CA (United States). May 1994. 201p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States);Sioan (Alfred P.) Foundation, New 
York, NY (United States). DOE Contract AC03-76SF00098. Order 
Number DE94014967. Source: OSTI; NTIS; GPO Dep. 

The statistical mechanics of collections of closed self avoiding 
vortex loops on a lattice are studied. The system is related to the 
vortex form of the three dimensional XY model and to lattice vortex 
equilibrium models of turbulence. The system exhibits vortex con- 
nectivity and screening effects, and models in vorticity variables the 
superfluid transition. The equilibrium states of the system are simu- 
lated by a grand canonical Monte Carlo method. A set of geometric 
transformations for self-avoiding loops is developed. The numerical 
method employs histogram sampling techniques and utilizes a 
modification to the Metropolis flow which enhances efficiency. Re- 
sults are given for a region in the temperature-chemical potential 
plane, where the chemical potential is related to the vortex 
fugacity. A line of second order transitions is identified at low tem- 
perature. The transition is shown to be a percolation threshold at 
which connected vortex loops of infinite size appear in the system. 
The nature of the transition supports the assumption that the 
lambda transition in bulk superfluid helium is driven by vortices. An 
asymptotic analysis is performed for the energy and entropy scal- 
ing of the system as functions of the system size and the lattice 
spacing. These estimates indicate that the infinite temperature line 
is a phase boundary between small scale fractal vortices and large 
scale smooth vortices. A suggestion is made that quantum vortices 
have uniform structure on the scale of the lattice spacing and lie in 
the positive temperature regime, while classical vortices have uni- 
form structure on the scale of the domain and lie in the negative 
temperature regime. 


25409 (LBL-35719) Two methods for the study of vortex 
patch evolution on locally refined grids. Minion, M.L. Lawrence 
Berkeley Lab., CA (United States). May 1994. 121p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE94014965. Source: OSTI; NTIS; 
GPO Dep. 

Two numerical methods for the solution of the two-dimensional 
Euler equations for incompressible flow on locally refined grids are 
presented. The first is a second order projection method adapted 
from the method of Bell, Colella, and Glaz. The second method is 
based on the vorticity-stream function form of the Euler equations 
and is designed to be free-stream preserving and conservative. 
Second order accuracy of both methods in time and space is 
established, and they are shown to agree on problems with a local- 
ized vorticity distribution. The filamentation of a perturbed patch of 
circular vorticity and the merger of two smooth vortex patches are 
studied. It is speculated that for nearly stable patches of vorticity, 
an arbitrarily small amount of viscosity is sufficient to effectively 
eliminate vortex filaments from the evolving patch and that the fila- 
mentation process affects the evolution of such patches very little. 
Solutions of the vortex merger problem show that filamentation is 
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responsible for the creation of large gradients in the vorticity which, 
in the presence of an arbitrarily small viscosity, will lead to vortex 
merger. It is speculated that a small viscosity in this problem does 
not substantially affect the transition of the flow to a statistical equi- 
librium solution. The main contributions of this thesis concern the 
formulation and implementation of a projection for refined grids. A 
careful analysis of the adjointness relation between gradient and 
divergence operators for a refined grid MAC projection is pre- 
sented, and a uniformly accurate, approximately stable projection 
is developed. An efficient multigrid method which exactly solves the 
projection is developed, and a method for casting certain approxi- 
mate projections as MAC projections on refined grids is presented. 


25410 (NEI-NO-415) An experimental investigation of 
stratified two-phase flow in horizontal pipes. Strand, Oe. Oslo 
Univ. (Norway). Matematisk Inst. 1993. 314p. Order Number 
DE94783317. Source: OSTI; NTIS. 

When gas and liquid flow concurrently in a horizontal pipe, the 
stratified flow patterns occurs over a wide range of flow rates. Al- 
though this pattern can be considered among the simple ones for 
gas-liquid flow, it is far from understood and described in all de- 
tails. The main reasons for the difficulties in understanding- and 
modeling this regime are the complex behavior of the wavy inter- 
face and the interactions between the deformation of the interface 
and the flow structures in each of the phases. The interface and 
the flow structures cannot be modeled without a detailed knowl- 
edge of the three-dimensional (3D) structures of this regime.in the 
two-fluid modeling of two-phase flow the averaging in space and 
time of the equations for conservation of mass, momentum and en- 
ergy causes the number of unknowns to be larger than the number 
of available equations. Constitutive equations, boundary conditions 
and initial conditions are needed to get a closed set of equations. 
This is called the "closure problem”. The problem is solved by the 
use of various closure relations, which mainly are empirical rela- 
tions between a number of the relevant variables. The objectives of 
this study are to establish experimental results for the flow struc- 
tures in both phases and to describe the 3D structures of the 


interface. These data may, in turn, serve as basis for improved clo- 
sure relations in both one and three dimensional two-fluid models. 
The experiments were carried out in a 100 mm _ diameter 
two-phase flow loop. The working fluids were air and water at at- 
mospheric pressure. The wave field was measured using an array 
of thin-wire resistance probes. Five probes were sampled simulta- 
neously. 85 refs., 152 figs, 26 tabs. 


25411 (NEI-NO—418) Turbulent two-phase flow in bubble 
columns and stirred fermenters. Morud, K.E. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Feb 1994. 101p. Order 
Number DE94783343. Source: OSTI; NTIS. 

Turbulent two-phase flow and growth of Saccharomyces 
cerevisiae in bubble columns and stirred vessels have been inves- 
tigated experimentally and numerically. Mean and turbulent gas 
velocities are measured using laser/phase Doppler anemometer 
(LDA/PDA). Total gas fractions are measured by observing the 
level of the liquid surface. A two dimensional two-fluid model, with 
a standard k-e turbulence model, is used to predict the gas-liquid 
flow. Impellers and baffles are modeled by introducing source and 
sink terms in the appropriate momentum equations. Mass balances 
for biomass, sugar and ethanol are calculated using a Monod type 
of model for the biomass growth rate. Gas-liquid flow in small, 
medium and large scale bubble columns at different superficial gas 
velocities are simulated. The computed gas fractions and mean 
and turbulent velocities of the small and medium scale columns 
are compared against literature experiments. A fermentation 
process in a large scale bubble column is simulated, and concen- 
trations of biomass, sugar and ethanol are compared against 
experimental data from the literature. Radial, axial and tangential 
bubble velocities in a 15 liter baffled stirred vessel are measured 
using LDA anemometer, and the effects of increasing gas flow 
rates and impeller rotational speeds on mean and turbulent veloci- 
ties at three levels of the vessel are investigated. Furthermore, the 
total gas holdups with changing operating conditions are deter- 
mined. The gas-liquid flow of the 15 liter stirred vessel is simulated 
with the two-fluid model. Numerical results are verified against own 
experimental data. Good agreements between experimental and 
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simulated results are found. Moreover, the flow in a medium scale 
vessel, equipped with two narrowly spaced impellers, and the flow 
in a large scale vessel, equipped with four impellers, are also pre- 
dicted. 57 refs., 51 figs., 7 tabs. 


25412 (NLR-TP-92121-U) Gravity dependent condensation 
pressure drop and heat transfer in ammonia two-phase heat 
transport systems. Delil, A.A.M. Nationaal Lucht- en Ruimtevaart- 
laboratorium, Amsterdam (Netherlands). 1 Apr 1992. 9p. Order 
Number DE94776916. Source: OST!; NTIS; Available from Na- 
tional Aerospace Laboratory NLR, P.O. Box 90502, 1006 BM 
Amsterdam (Netherlands). 

Condensers are critical components in two-phase heat transport 
systems envisaged for future large spacecraft. In order to properly 
design such condensers, one uses experimental data, obtained 
from ground testing and reduced gravity aircraft and rocket flight 
testing, plus results of thermal modelling and scaling calculations. 
The result of such activities, frequently reported in literature, is that 
condensation lengths required in low-gravity environment exceed 
the corresponding lengths on earth (in horizontal ducts) by at least 
one order of magnitude, while the accompanying pressure drops 
are almost the same. As the flow patterns are different in both situ- 
ations, it was considered to be a better approach by theoretically 
(and later also experimentally) investigating the impact of gravity 
on condensation pressure drops and heat transfer for an identical 
flow pattern, namely annular-wavy-mist, observed for vapour quali- 
ties ranging from 1 down to values below 0.1 (hence almost the 
entire condensation length), both for low-gravity conditions and for 
vertical downflow in a gravity field. The results of this approach are 
discussed in detail for condensers using ammonia as the working 
fluid. 11 figs., 2 tabs., 21 refs. 


25413 (NUREG/CR-5535-Vol.7) RELAPS/MOD3 code man- 
ual. Sloan, S.M.; Schultz, R.R.; Wilson, G.E. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Idaho National Engineering Lab. 
Jun 1994. 117p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2596-Vol.7). Source: OSTI; NTIS; INIS; GPO. 

One copy to Berta Perez (ESTSC). 

Summaries of RELAP5/MODS code assessments, a listing of the 
assessment matrix, and a chronology of the various versions of the 
code are given. Results from these code assessments have been 
used to formulate a compilation of some of the strengths and 
weaknesses of the code. These results are documented in the re- 
port. Volume 7 was designed to be updated periodically and to 
include the results of the latest code assessments as they become 
available. Consequently, users of Volume 7 should ensure that the 
latest revision is available. 


25414 (PTB-W-56) Investigations on a semiconductor 
laser-doppler velocimeter as a flowmeter of high accuracy for 
use in district heating supply plants. Siekmann, H.E. (Techni- 
sche Univ. Berlin (Germany)); Mueller, U.; Stuck, D. 
Physikalisch-Technische Bundesanstalt, Braunschweig (Germany). 
Thermodynamik. Oct 1993. 207p. (In German). Sponsored by Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 13N5832. Order Number DE94778902. 
Source: OSTI; NTIS (US Sales Only). 

Fiow measurements with inaccuracies of less than one percent 
represent a technical problem in district heating supply plants. With 
the availability of the semiconductor laser DOPPLER velocimeter 
(HLDV), there is the possibility of checking the deviations of con- 
ventional flow measuring equipment at site (use as standard). The 
measurement system used is based on a modified commercial 
HLDV. The proof of the suitability of the HLDV measurement sys- 
tem for precise flow measurements in steady state flow conditions 
is provided on a hot water test rig. Network measurements to clear 
up the flow characteristics in the measurement crossection and 
systematic investigations of the accuracy of measurement which 
can be achieved with known processes for determining volume 
flow with the existing slightly asymmetric speed distributions are 
carried out. To determine the volume flow from speed measure- 
ments in the centre of the pipe, the calibration factor of the HLDV 
measurement system depending on the Reynolds number is deter- 
mined. The deviations of the flows determined by the HLDV 
measurement system compared to the measured values of 





conventional measurement equipment are below the aimed at un- 
certainty of measurement of 1.0%. (orig/GL) 
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Refer also to citation(s) 23524, 24111, 24113, 24440, 24464, 
24576, 25059, 25102, 26994, 27117 


25415 (ANL/RE/CP-81168) Correlation of elastomer mate- 
rial properties from small specimen tests and scale-size 
bearing tests. Kulak, R.F.; Hughes, T.H. Argonne National Lab., 
IL (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940752-2: 5. U.S. national conference on earthquake engi- 
neering, Chicago, IL (United States), 10-14 Jul 1994). Order 
Number DE94013304. Source: OSTI; NTIS; INIS; GPO Dep. 

Tests were performed on small-size elastomer specimens and 
scale-size laminated elastomeric bearings to correlate the material 
properties in shear between the two types of tests. An objective of 
the tests was to see how well the material properties that were de- 
termined from specimen tests could predict the response of 
scale-size laminated elastomeric bearings. Another objective was 
to compare the results of specimen test and scale-size bearing test 
conducted by different testing organizations. A comparison 
between the test results from different organizations on small spec- 
imens showed very good agreement. In contrast, the correlation of 
scale-size bearing tests showed differences in bearing stiffness. 


25416 (FhG-IWM-W-7/93) Results of the notch shape’ ring 
test of the DVM Working Party ‘instrumented notch impact 
bending test’. Boehme, W. (Fraunhofer-institut fuer Werk- 
stoffmechanik, Freiburg im Breisgau (Germany)); Klemm, W. 
Fraunhofer-institut fuer Werkstoffmechanik, Freiburg im Breisgau 
(Germany). Nov 1998. 45p. (in German). Order Number 
DE94778981. Source: OSTI; NTIS (US Sales Only). 

The ‘notch shape’, ring test was carried out by the DVM Working 
Party ‘instrumented notch impact bending test’ with 17 participating 
firms and institutes. 384 Charpy samples of reactor pressure ves- 
sel steel 22 NiMoCr 3 7 were tested. One third of the samples 
were provided with standard V notches, one third with eroded 
notches similar to cracks and one third with fatigue cracks. The 
tests were carried out at one temperature in the low range, two 
temperatures in the transition range and one temperature in the 
high range. The basis for carrying out the test and its evaluation 
was both the existing standards such as DIN EN 10 045 and DIN 
50 115, but particularly the test sheets DVM001 and SEP1315. 
The results obtained are summarized here. The analysis of the ex- 
tensive data documents the good quality of the pendulum impact 
equipment used and the great accuracy of the force measure- 
ments. The effect of the notch shape on the test results is 
discussed as well as the scatter of the notch impact work in the 
transition range and correlations between notch work, widening 
and tough fracture are dealt with. Due to the instrumentation, fur- 
ther possible evaluation (e.g. part energies) to fracture mechanics 
evaluations (crack initiation, crack extension and crack resistance 
curves) are shown and evaluated. (orig.) 


25417 (FZR-93-03) Experiments planned to be made with 
the synchrotron radiation source: Collection of papers. Matz, 
W. (ed.). Forschungszentrum Rossendorf e.V. (FZR), Rossendorf 
bei Dresden (Germany). Jan 1993. 247p. (in German). (CONF- 
9212120—-: Working meeting: Experiments planned to be made 
with the synchrotron radiation source, Dresden (Germany), 15-16 
Dec 1992). Order Number DE94779137. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For this working meeting, various research groups from the Land 
Sachsen and from the neighbouring countries Poland and the 
Czech Republic have been invited in order to present their materi- 
als research programmes or task-specific experiments intended to 
be carried out with the synchrotron radiation source to be installed 
in the near future. The proceedings volume in hand presents the 
discussion papers, which have been directly reproduced from the 
original foils. (orig.) 


25418 (INIS-JP-018, pp. 1263-1272) Thermal test require- 
ments and their verification by different test methods. Droste, 
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B. (Bundesanstalt fuer Materialforschung und -pruefung, Berlin 
(Germany)); Wieser, G.; Probst, U. 1993. 1709p. (CONF-920905-: 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The paper discusses the parameters influencing the thermal test 
conditions for type B-packages. Criteria for different test methods 
(by analytical as well as by experimental means) will be developed. 
A comparison of experimental results from fuel oil pool and LPG 
fire tests will be given. (J.P.N.). 


25419 (INIS-mf—13907, pp. 766-771) Neutron testing of high 
active nuclear fuels: Fuel elements and ciuster-type fuel ele- 
ments. Katsman, J.J. (Tomskij Politekhnicheskij Inst., Tomsk 
(Russian Federation)); Kucher, G.A.; Pekarskij, G.S. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109— 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
Both economic and energy characteristics of the operating nu- 
clear reactors and ecological situation at the objects of nuclear fuel 
usage and processing to a great degree depend on the fuel ele- 
ment quality. In modern nuclear reactors a cluster-type fuel element 
consists of fuel elements. In given paper we analyze nondestruc- 
tive radiation testing methods of fissile elements. The computer 
methodic as shown the possibility of the problem solution with neu- 
tron radiometry with discussion of results. (authors). 2 tab., 2 figs. 


25420 (JAERI-M-93-233) Application of logarithmic method 
to determine the thermal diffusivity of graphite and ceramics 
by laser flash method. Matsuo, Hideto (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment). 
Japan Atomic Energy Research iInst., Tokyo (Japan). Dec 1993. 
25p. (In Japanese). Order Number DE94777672. Source: OSTI; 
NTIS; INIS. 

A new analytical method, logarithmic method, was applied to an- 
alyze the measurement method for thermal diffusivity by laser flash 
method and compared with other conventional analytical methods, 
ty;2 method and modified t,;;2 method. Two kinds of samples, 
graphite and ceramics, were used in the present experiment for 
analyzing the methods. The measurement was done from room 
temperature to elevated temperatures which depended on the sam- 
ples used. Monotonous decrease of thermal diffusivity with 
measurement temperature was obtained for all samples measured, 
however the thermal diffusivities depended on the analytical meth- 
ods especially at low measurement temperatures. It was found that 
the logarithmic method gave the best results of the three methods 
at low temperatures, however they showed almost similar results at 
elevated temperatures. (author). 


25421 (JINR-R—-13-93-268) Permeameter for magnetically 
soft materials. Kazakova, G.G.; Kalinichenko, V.V.; Novikov, A.V.; 
Fedorenko, S.B. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1998. 14p. (In Russian). 
Order Number DE94628040. Source: OSTI; NTIS (US Sales Only); 
INIS. 

11 refs.; 7 figs. 

A permeameter for magnetically soft steels is described. The 
range of working induction values in the sample under investigation 
is from 1.6 to 1.95 T; working gap-50 mm; sample diameter-23 
mm; sample length-230 mm. The measurement error of the relative 
magnetic permeability u, is +1.5%. The block diagram of the per- 
meameter, the schematic diagrams of its separate units and their 
brief description are presented. 11 refs.; 7 figs. 


25422 (LA-UR-94-206) Percolation, wave propagation, and 
void link up effects in ductile fracture. Tonks, D.L. Los Alamos 
National Lab., NM (United States). [1994]. 14p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940956-2: EURODYMAT ‘94: 
1st international conference on mechanical and physical behavior 
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of materials under dynamic loading, Oxford (United Kingdom), 26- 
30 Sep 1994). Order Number DE94006254. Source: OSTI; NTIS; 
GPO Dep. 

This work investigates the time evolution and spatial morphology 
of ductile damage based on void growth and coalecence. The size 
enhancement of damage cluster growth, as well as wave speed 
limiting of growth, are treated microscopically. Simplified 2D plane 
strain simulations using individual voids are done with uniaxial 
stress and explained with a probabilistic theory. At low strain rate, 
fracture occurs by long, localized cracks. At high strain rates, 
widespread, random damage breaks the system. The Voronoi tes- 
seliation of voids can be used to map out the spatial network of 
still solid material in 3D ductile fracture. Using it, the spallation 
porosity is calculated based on percolation theory. 


25423 (SAND-94-1108) Procedure for contact electrical re- 
sistance measurements as developed for use at Sandia 
National Laboratories. Finch, J.L. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94014940. Source: OSTI; NTIS; GPO Dep. 

Military Specifications call out general procedures and guidelines 
for conducting contact resistance measurements on chemical con- 
version coated panels. This paper deals with a test procedure 
developed at Sandia National Laboratories used to conduct contact 
electrical resistance on non-chromated conversion coated test pan- 
els. MIL-C-81706 “Chemical Conversion Materials For Coating 
Aluminum and Aluminum Alloys” was the reference specification 
used for guidance 


25424 (UCRL-ID—117282) Engineering evaluation and ther- 
mal analysis of the W79 diaphragm seal weld. Kautz, D.D.; 
Ramos, T.J.; Murchie, J.R. Lawrence Livermore National Lab., CA 
(United States). 20 May 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94015041. Source: OSTI; NTIS; GPO Dep. 

Five diaphragm seal specimens for the W79 retrofit program 
were welded and burst tested to meet requirements for the Engi- 
neering Evaluation (EE). The average burst pressure for these five 
diaphragm specimens was 11500 psi. All failures greatly exceeded 
the drawing requirements placed upon the system. After burst 
testing the specimens, the authors performed scanning electron mi- 
croscopy on all five specimens to ensure ductile failure and 
cross-sectioned two specimens to characterize the weld morphol- 
ogy. The metallographic analysis showed these parts to be typical 
of high quality thin-section weldments. Analysis of heat flow during 
welding also has been included in this report. Thermal profiles eas- 
ily meet those required by assembly specifications. Maximum 
temperatures achieved during welding were 520°C in the di- 
aphragm area and 80°C on the bottom of the block. 
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25425 (INIS-mf-14257, pp. 9-10) High-efficiency boilers an 
example of future-orientated natural gas utilisation - a 
challenge to industry - political support?. Bramkamp, 
F. (Bundesministerium fuer Wirtschaft, Bonn (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287-: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only). 

Short communication DUAL-PURPOSE POWER PLANTS/natural 
gas; DUAL-PURPOSE POWER PLANTS/calorific value; DUAL- 
PURPOSE POWER PLANTS/energy conservation; FINANCIAL 
INCENTIVES; ENERGY YIELD; RELIABILITY; LEGAL ASPECTS 


25426 (INIS-mf-14257, pp. 67-69) Natural-gas high- 
efficiency boiler systems in practice - the chimney-sweep’s 
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point of view. Steichele, E. (Bundesverband des Schornstein- 
fegerhandwerks - Zentralinnungsverband, Duesseldorf (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287—: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication BOILERS/performance; NATURAL GAS/ 
combustion; BOILERS; PERFORMANCE; CHIMNEYS; CONTROL; 
COMBUSTION; BURNERS; CALORIFIC VALUE; LEGAL AS- 
PECTS; REGULATIONS; INFORMATION; DIAGRAMS; FLUE 
GAS; CRAFTSMEN; TECHNOLOGY UTILIZATION 


25427 (Juel-2787) Model calculations regarding system 
variants of 200 kW SOFC plants. Riensche, E.; Fedders, H. 
Forschungszentrum Juelich GmbH (KFA) (Germany). Inst. fuer En- 
ergieverfahrenstechnik; Siemens AG Unternehmensbereich KWU, 
Erlangen (Germany). Jun 1993. 43p. (in German). Order Number 
DE94782476. Source: OSTI; NTIS (US Sales Only). 

This report indicates possibilities for the optimization of an SOFC 
dual-purpose power plant. As process analyses show, some pro- 
cess variants require a very large air flow in order to carry off 
electrochemical waste heat. By reducing electrochemical waste 
heat and enlarging the driving temperature differences in the heat 
exchanger because of appropriate placing of the afterburner, the 
size and, thereby, costs of the air preheater are reduced. For a 
typical system design with a cell voltage of 0.8 V, gross efficiency 
is 62% and system efficiency 50%. (orig /BWI) 
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Refer also to citation(s) 24982, 25311 


25428 (GKSS—93/E/59) High pressure water jet cutting in 
deep water. Domann, H.; Aust, E. GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer 
Anlagentechnik. 1993. 18p. (CONF-9309387—1: International con- 
ference: Decommissioning and removal of offshore structures, 
London (United Kingdom), 15-16 Sep 1993). Order Number 
DE94778950. Source: OSTI; NTIS (US Sales Only). 

GKSS has investigated the erosion behaviour of an abrasive jet 
generated by a conventional entrainment system with gas injection 
of 10 KW power and 2500 bar jet pressure. The research was fo- 
cused on the application of abrasive jets for cutting 50 mm steel 
probes under dry habitat and wet subsea conditions down to 150 
m water depth, simulated in a pressure vessel and performed by a 
modified 6-axis industrial robot. The paper presents experimental 
results on the pressure dependent decrease of the cutting 
efficiency and the limits of these techniques by the use of an en- 
trainment abrasive jetting system for underwater cutting under 
laboratory conditions. (orig.) 


25429 (NEI-NO-402) Model based anthropomorphic robot 
teleoperation. Tan, Qing. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. Oct 1993. 1384p. Order Number DE94777321. 
Source: OSTI; NTIS. 

This thesis presents research work which is part of the 
MOBATEL-project (MOdel BAsed TELeoperation of an underwater 
vehicle over a narrow band communication link). The project is a 
continuation of research activities undertaken at several depart- 
ments of the Norwegian Institute of Technology. The main task of 
the MOBATEL-project is to teleoperate a free-swimming underwater 
vehicle which is equipped with one or more manipulator arms for a 
number of purposes. This thesis presents model based anthropo- 
morphic robot teleoperation. It is an investigation of how a human 
operator can use an anthropomorphic generator (AG) to teleoper- 
ate a real robot over a narrow band communication link while 
viewing a model based computer graphics. The computer graphics 
is used to animate the real robot motion and simulate the remote 
work sites. An experimental system of this robot teleoperation was 
built and tested. An anthropomorphic generator was designed and 





used in the experimental system as a master control device. The 
main emphasis of the robot teleoperation was put on the model 
based computer graphics. The computer graphics animation of real 
robot motion was based on the robot kinematic model. In this the- 
sis, a general quaternion transformation representation for deriving 
robot kinematic transformation equations is developed. Further- 
more, a theoretical study on the quaternions for robotic application 
is presented. The general quaternion transformation representation 
is a powerful, simple, and effective method for presenting robotic 
kinematic transformation compared with the normally used Denavit- 
Hartenberg notation. 36 refs., 44 figs., 6 tabs. 


25430 (NEI-NO-419) Bathymetric navigation of au 
tonomous underwater vehicles using a multibeam sonar and a 
Kaiman filter with relative measurement covariance matrices. 
Bergem, O. Trondheim Univ. (Norway). Dec 1993. 152p. Order 
Number DE94783353. Source: OSTI; NTIS. 

No navigation systems currently exist for autonomous underwa- 
ter vehicles (AUVs) which use natural reference points to obtain a 
bounded error on the position. In this thesis a new navigation sys- 
tem is proposed based on bathymetric measurements using a 
multibeam sonar. The main idea behind the system is to match the 
profiles from the multibeam sonar to a pre-stored reference map, 
and thereby obtain an estimate of the absolute position. The 
suitability of the multibeam profile for navigation purposes is de- 
pendent on how unique the profile is within a certain area and of 
the distribution of errors in the profile matching process. Analyses 
carried out in this thesis on the recorded data show that if the 
higher bound on the accepted depth error between the measured 
profile and the reference map is set at 1.0 meter, up to 70% of the 
matches are accepted in an almost flat area, while in areas with a 
structured sea floor the profile may be almost unique. The distribu- 
tion of the position error within the search area is shown to be 
close to a zero-mean, Gaussian distribution with a uniform contr- 
bution, but the errors in the measurement are strongly correlated. 
A prototype of the proposed navigation system is implemented and 
tested using real data recorded from an area in the Oslo fjord. The 
results show that even without any additional speed information 
navigation with bounded error is possible, but the system is not 
very robust with respect to the parameters in the model and to the 
information from the matching process. When speed information is 
included in the system, the stability and performance are substan- 
tially improved. 83 refs., 45 figs., 11 tabs. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 24241, 25036, 25094, 25100, 25137, 
25718, 25916, 26990, 27155, 27165 


25431 (ANL/MSD/CP-83163) Quasi-periodic quantum dot 
arrays produced by electrochemical synthesis. Bandyopadhyay, 
S. (Univ. of Notre Dame, Notre Dame, IN (United States). Dept. of 
Electrical Engineering); Miller, A.E.; Yue, D.F.; Banerjee, G.; 
Ricker, R.E.; Jones, S.; Eastman, J.A.; Baugher, E.; Chan- 
drasekhar, M. Argonne National Lab., IL (United States). Jun 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ; FG02-90ER45427. (CONF-940694—1: 
Conference on ordered molecular and nanoscale electronics, Kona, 
HI (United States), 5-10 Jun 1994). Order Number DE94014014. 
Source: OSTI; NTIS; GPO Dep. 

We discuss a “gentle” electrochemical technique for fabricating 
quasi-periodic quantum dot arrays. The technique exploits a self- 
organizing phenomenon to produce quasi-periodic arrangement of 
dots and provides excellent control over dot size and interdot spac- 
ing. Unlike conventional nanolithography, it does not cause 
radiation damage to the structures during exposure to pattern de- 
lineating beams (e-beam, ion-beam or x-ray). Moreover, it does not 
require harsh processing steps like reactive ion etching, offers a 
minimum feature size of ~40 A, allows the fabrication of structures 
on nonplanar surfaces (e.g. spherical or cylindrical substrates), is 
amenable to mass production (millions of wafers can be processed 
simultaneously) and is potentially orders of magnitude cheaper 
than conventional nanofabrication. In this paper, we describe our 
initial results and show the promise of this technique for low-cost 
and high-yield nanosynthesis. 
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25432 (ANL/MSD/CP-83187) Electrochemical synthesis of 
quasi-periodic quantum dot arrays. Miller, A.E. (Univ. of Notre 
Dame, Notre Dame, IN (United States). Dept. of Electrical Engi- 
neering); Yue, D.F.; Banerjee, G.; Bandyopadhyay, S.; Ricker, 
R.E.; Jones, S.; Eastman, J.A. Argonne National Lab., IL (United 
States). Jun 1994. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38 FG02- 
90ER45427. (CONF-940529-16: 185. Electrochemical Society 
meeting, San Francisco, CA (United States), 22-27 May 1994). Or- 
der Number DE94014013. Source: OSTI; NTIS; GPO Dep. 

The conventional route to nanosynthesis involves beam 
nanolithography (electron beam, ion beam or-x-ray lithography). Ex- 
posure to these beams during pattern delineation however causes 
severe radiation damage to nanostructures which is further com- 
pounded during later post-processing such as reactive ion etching. 
Consequently, finished nanostructures become replete with traps, 
vacancies, spurious charges and surface states. To circumvent this 
problem, we are developing a “gentle” electrochemical technique 
for the fabrication of periodic quantum dot arrays. It does not dam- 
age the structures through harsh processing steps, offers a 
minimum feature size down to ~ 40 A, allows the fabrication of 
structures on non-planar surfaces (e.g. spherical or cylindrical sub- 
strates), is amenable to mass production (millions of wafers can be 
processed simultaneously) and is potentially orders of magnitude 
cheaper than conventional nanofabrication. This paper describes 
initial results and show that this technique bears significant promise 
for future applications in nanostructure synthesis. 


25433 (CEA-CONF-11617) SO! Fully complementary BI- 
JFET-MOS technology for analog-digital applications with 
vertical BUT’s. Delevoye, E.; Blanc, J.P.; Bonaime, J.; Pontcharra, 
J. de; Gautier, J.; Martin, F.; Truche, R. CEA Centre d’Etudes de 
Grenoble, 38 (France). Direction des Technologies Avancees. 
1993. 3p. (CONF-931215—: International electron devices meeting, 
Washington, DC (United States), 5-8 Dec 1993). Order Number 
DE94629655. Source: OSTI; NTIS (US Sales Only); INIS. 

A silicon-on-insulator, fully complementary, Bi-JFET-MOS tech- 
nology has been developed for realizing multi-megarad hardened 
mixed analog-digital circuits. The six different active components 
plus resistors and capacitors have been successfully integrated in 
a 25-mask process using SIMOX substrate and 1 um thick epitax- 
ial layer. Different constraints such as device compatibility, 
complexity not higher than BiCMOS technology and breakdown 
voltages suitable for analog applications have been considered. 
Several process splits have been realized and all the characteris- 
tics presented here have been measured on the same split. P* 
gate is used for PMOS transistor to get N and PMOST symmetrical 
characteristics. Both NPN and PNP vertical bipolar transistors with 
poly-emitters show f; > 5 GHz. 2-separated gate JFET’s need no 
additional mask. (authors). 9 figs., 1 tab. 


25434 (CONF-9310102-Vol.2, pp. 848-854) Seismic upgrade 
of the Nova capacitor bank. Tietbohl, G.L. (Lawrence Livermore 
National Lab., CA (United States)); Patel, C.S. Lawrence Livermore 
National Lab., CA (United States). [1993]. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

The main capacitor bank for the Nova laser system at Lawrence 
Livermore National Laboratory was found to be seismically unsafe 
after the 1989 Loma Prieta earthquake. The laboratory developed a 
method of strengthening the bank which satisfied the current seis- 
mic design criteria and minimized the downtime of the laser system 
during installation. Before implementation, the design was analyzed 
by finite element methods and the building was checked for load 
capacity. The bank is now upgraded to current seismic standards. 


25435 (CONF-9409161—1) Computer-aided design- 
verification vector generation. Stroud, C.E. (Kentucky Univ., 
Lexington, KY (United States). Dept. of Electrical Engineering); Er- 
icson, M.N. Oak Ridge National Lab., TN (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 7. annual IEEE international Ap- 
plication Specific Integrated Circuit (ASIC) conference and exhibit; 
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Rochester, NY (United States); 19-23 Sep 1994. Order Number 
DE94014022. Source: OSTI; NTIS; GPO Dep. 

This paper describes the features and usage of a CAD tool that 
assists ASIC designers in the generation of design-verification vec- 
tors. The designer describes the ASIC interfaces as well as the 
desired operations to be performed in an assembly language type 
format from which the CAD tool generates the actual input stimulus 
and timing relationships for the design verification simulation. 


25436 (LA-12732-SR) Status and test report on the LANL- 
Boeing APLE/HPO flying-wire beam-profile monitor: Status 
report. Wilke, M. (Los Alamos National Lab., NM (United States)); 
Barlow, D.; Fortgang, C.; Gilpatrick, J.; Meyer, R.; Rendon, A.; 
Warren, D.; Greegor, R. Los Alamos National Lab., NM (United 
States). Jul 1994. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94014255. Source: OSTI; NTIS; INIS; GPO Dep. 

The High-Power Oscillator (HPO) demonstration of the Average 
Power Laser Experiment (APLE) is a collaboration by Los Alamos 
National Laboratory and Boeing to demonstrate a 10 kW average 
power, 10 um free electron laser (FEL). As part of the collabora- 
tion, Los Alamos National Laboratory (LANL) is responsible for 
many of the electron beam diagnostics in the linac, transport, and 
laser sections. Because of the high duty factor and power of the 
electron beam, special diagnostics are required. This report de- 
scribes the flying wire diagnostic required to monitor the beam 
profile during high-power, high-duty operation. The authors de- 
scribe the diagnostic and prototype tests on the Los Alamos APLE 
Prototype Experiment (APEX) FEL. They also describe the current 
status of the flying wires being built for APLE. 


25437 (LBL-35580) lon beam synthesis of SiGe alloy lay- 
ers. Im, Seongil. Lawrence Berkeley Lab., CA (United States). May 
1994. 106p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC03-76SF00098. Order Number 


DE94014958. Source: OSTI; NTIS; GPO Dep. 
Procedures required for minimizing structural defects generated 
during ion beam synthesis of SiGe alloy layers were studied. Syn- 


thesis of 200 mm SiGe alloy layers by implantation of 120-keV Ge 
ions into <100> oriented Si wafers yielded various Ge peak con- 
centrations after the following doses, 2x10'®cem-*, 3x10'cm-? 
(mid), and 5x 10'®cem—? (high). Following implantation, solid phase 
epitaxial (SPE) annealing in ambient N2 at 800C for 1 hr. resulted 
in only slight redistribution of the Ge. Two kinds of extended de- 
fects were observed in alloy layers over 3xl0'®cm—*cm dose at 
room temperature (RT): end-of-range (EOR) dislocation loops and 
strain-induced stacking faults. Density of EOR dislocation loops 
was much lower in alloys produced by 77K implantation than by 
RT implantation. Decreasing the dose to obtain 5 at% peak Ge 
concentration prevents strain relaxation, while those SPE layers 
with more than 7 at% Ge peak show high densities of misfit- in- 
duced stacking faults. Sequential implantation of C following high 
dose Ge implantation (12 at% Ge peak concentration in layer) 
brought about a remarkable decrease in density of misfit-induced 
stacking faults. For peak implanted C > 0.55 at%, stacking fault 
generation in the epitaxial layer was suppressed, owing to strain 
compensation by C atoms in the SiGe lattice. A SiGe alloy layer 
with 0.9 at% C peak concentration under a 12 at% Ge peak exhib- 
ited the best microstructure. Results indicate that optimum Ge/C 
ratio for strain compensation is between 11 and 22. The interface 
between amorphous and regrown phases (a/c interface) had a dra- 
matic morphology change during its migration to the surface. Initial 
<100> planar interface decomposes into a <111> faceted inter- 
face, changing the growth kinetics; this is associated with strain 


relaxation by stacking fault formation on (111) planes in the a/c in- 
terface. 


25438 (PNL-SA-23362) Power system applications for 
PASC converter systems. Donnelly, M.K. (Pacific Northwest Lab., 
Richland, WA (United States)); Johnson, R.M. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. (CONF-9404175-—1: Institute of Electrical and 
Electronics Engineers/Power Engineering Society (IEEE/PES) T&D 
conference, Chicago, IL (United States), 10-15 Apr 1994). Order 
Number DE94013329. Source: OSTI; NTIS; GPO Dep. 
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This paper shows, using computer EMTP simulations, some pre- 
liminary results of applying pulse amplitude synthesis and control 
(PASC) technology to single-source level voltage converter system. 
The method can be applied to any single terminal pair source with 
appropriate modifications in power extraction interface and com- 
puter control program to match source and load impedance 
characteristics. The PASC realization as discussed here employs 
banks of transformers, one bank per phase, in which the primaries 
are connected in parallel through a switch matrix to the de source. 
Two opposite polarity primaries per transformer are pulsed alterna- 
tively in time to produce an oscillatory sinusoidal output waveform. 
PASC conversion system capabilities to produce both leading and 
lagging power factor power output in single-phase and three-phase 
A or Y configurations are illustrated. EMTP simulations are used to 
demonstrate the converter capabilities. Also included are discus- 
sions regarding harmonics and potential control strategies to adapt 
the converter to an application or to minimize harmonics. 


25439 (PNL-SA-23656) A femtosecond optical parametric 
oscillator near 3 microns. Holtom, G.R.; Crowell, R.A.; Xie, X.S. 
Pacific Northwest Lab., Richland, WA (United States). May 1994. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940593-12: 9. international 
conference on ultrafast phenomena, Dana Point, CA (United 
States), 1-5 May 1994). Order Number DE94014500. Source: 
OSTI; NTIS; GPO Dep. 

An optical parametric oscillator operating at fundamental molecu- 
lar vibrational frequencies is demonstrated. The 100 femtosecond 
pulses make possible coherent measurements in a new spectro- 
scopic region. 


25440 (SAND-94-0140C) Assembly feasibility and reliabil- 
ity studies of surface mount circuit boards manufactured with 
lead-free solders. Vianco, P.T. (Sandia National Labs., Albu- 
querque, NM (United States)); Artaki, |.; Jackson, A.M.; Sampala, 
J.H. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9408109-2: Sur- 
face mount international meeting, San Jose, CA (United States), 
28 Aug - 1 sep 1994). Order Number DE94013783. Source: OST]; 
NTIS; GPO Dep. 

Manufacturing feasibility and reliability evaluations were per- 
formed on circuit board test vehicles assembled with the lead-free 
solders 96.5Sn-3.5Ag (Teut = 221C) and 58Bi-42Sn (Tey: = 138C). 
Manufacturability was assessed by defect analysis of the test vehi- 
cles. The reliability evaluation was performed by thermal cycling 
selected test vehicles for 1000, 2500, and 5000 cycles (0C-100C 
and 30 min cycles); the quantitative and qualitative metrics were 
solder joint strength and joint microstructure, respectively. Both 
lead-free solders demonstrated adequate assembly performance. A 
slightly reduced degree of spreading (wetting) was the predominant 
defect which was largely attributed to nonoptimized paste compo- 
nents. Fatigue damage in the form of grain boundary and/or phase 
boundary sliding resulted from thermal cycling of the 96.5Sn-3.5Ag 
and 58Bi-42Sn solder joints. The damage was distributed primarily 
in the solder located between the lead or termination and the pad. 
The absence of well developed cracks allowed the joints to maintain 
structural integrity, even when fatigue damage was appreciable. 


25441 (SAND-94-1125) Phase-locked arrays of vertical- 
cavity surface-emitting lasers. Warren, M.E.; Hadley, G.R.; Lear, 
K.L.; Gourley, P.L.; Vawter, G.A.; Zolper, J.C.; Brennan, T.M.; 
Hammons, B.E. Sandia National Labs., Albuquerque, NM (United 
States). May 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94014941. Source: OSTI; NTIS; GPO Dep. 

Vertical Cavity Surface-Emitting Lasers (VCSELs) are of increas- 
ing interest to the photonics community because of their 
surface-emitting structure, simple fabrication and packaging, wafer- 
level testability and potential for low cost. Scaling VCSELs to higher 
power outputs requires increasing the device area, which leads to 
transverse mode control difficulties if devices become larger than 
10-15 microns. One approach to increasing the device size while 
maintaining a well controlled transverse mode profile is to form 
coupled or phase-locked, two-dimensional arrays of VCSELs that 





are individually single-transverse mode. The authors have fabri- 
cated and characterized both photopumped and electrically injected 
two-dimensional VCSEL arrays with apertures over 100 microns 
wide. Their work has led to an increased understanding of these 
devices and they have developed new types of devices, including 
hybrid semiconductor/dielectric mirror VCSEL arrays, VCSEL ar- 
rays with etched trench, self-aligned, gold grid contacts and arrays 
with integrated phase-shifters to correct the far-field pattern. 


25442 (SAND-94-1263C) How clean is clean: Non- 
destructive/direct methods of flux, residue detection. Welch, 
C.S. (Coll. of William & Mary, Williamsburg, VA (United States)); 
Ray, U.; Stallard, B.R.; Watkins, R.D.; Koch, M.W.; Moya, M.M. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406189—1: International con- 
ference on solder fluxes and pastes, Atlanta, GA (United States), 
1-3 Jun 1994). Order Number DE94013439. Source: OSTI; NTIS; 
GPO Dep. 

The feasibility of three different non-destructive and direct meth- 
ods of evaluating PCB (printed circuit boards) cleanliness was 
demonstrated. The detection limits associated with each method 
were established. In addition, the pros and cons of these methods 
as routine quality control inspection tools were discussed. OSEE 
(Optically Stimulated Electron Emission) was demonstrated to be a 
sensitive technique for detection of low levels of flux residues on 
insulating substances. However, future work including development 
of rugged OSEE instrumentation will determine whether the PCB 
industry can accept this technique in a production environment. 
FTIR (Fourier Transform Infrared) microscopy is a well established 
technique with well known characteristics. The inability of FTIR to 
discriminate an organic contaminant from an organic substrate lim- 
its its usefulness as a PCB line inspection tool, but it will still remain 
a technique for the QC/QA laboratory. One advantage of FTIR over 
the other two techniques described here is its ability to identify the 
chemical nature of the residue, which is important in Failure Mode 


Analysis. Optical imaging using sophisticated pattern recognition al- 
gorithms was found to be limited to high concentrations of residue. 
Further work on improved sensor techniques is necessary. 


25443 (SAND-94-1429C) Near interface oxide degradation 
in high temperature annealed Si/SiO2/Si structures. Devine, 
R.A.B. (Centre National d’Etudes des Telecommunications (CNET), 
38 - Meylan (France)); Mathiot, D.; Warren, W.L.; Fleetwood, D.M. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-931108-103: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94014180. 
Source: OSTI; NTIS; GPO Dep. 

Degradation of 430 nm thick SiO, layers in SV/SiO./Si structures 
which results from high temperature annealing (1320 C) has been 
studied using electron spin resonance, infra-red and refractive in- 
dex measurements. Large numbers of oxygen vacancies are found 
in a region <100 nm from each Si/SiOz2 interface. Two types of 
paramagnetic defects are observed following + or x-irradiation or 
hole injection. The 1106 cm—" infra-red absorption associated with 
O interstitials in the Si substrate is found to increase with anneal- 
ing time. The infra-red and spin resonance observations can be 
explained qualitatively and quantitatively in terms of a model in 
which oxygen atoms are gettered from the oxide into the under or 
overlying Si, the driving force being the increased O solubility limit 
associated with the anneal temperature. 


25444 (UCRL-ID-116744) Summary of known linear and 
nonlinear optical properties of LilnS.. Ebbers, C. Lawrence Liv- 
ermore National Lab., CA (United States). 24 Feb 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94011540. Source: 
OSTI; NTIS; GPO Dep. 

LilInS2 is a potentially useful crystal for cascaded parametric 
frequency conversion in the mid-IR. It is nearly noncritically phase- 
matched for 1.064 um pumped, degenerate 2.12 um generation 
and 2 micron pumped generation of 3-5 um light. The nonlinear 
optical coefficients are 2x larger than those of KTP or KTA, while 
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the transparency extends from 0.5-8 um. LilnS2 crystals are cur- 
rently available in volumes up to 5 mm®. This memo provides a 
brief summary of the current literature concerning the growth and 
linear and nonlinear optical properties of LilnS2. 


25445 (UCRL-JC—114949) Design of a fieldable laser sys- 
tem for a sodium guide star. Friedman, H.; Erbert, G.; Kuklo, T.; 
Salmon, T.; Smauley, D.; Thompson, G.; Wong, Nan. Lawrence 
Livermore National Lab., CA (United States). 17 Mar 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940391-6: Society of Photo- 
Optical Instrumentation Engineers (SPIE) conference, Kona Beach, 
Hi (United States), 13-18 Mar 1994). Order Number DE94011638. 
Source: OSTI; NTIS; GPO Dep. 

The design and background data for a sodium layer laser guide 
star system to be installed on the 3 meter telescope at Lick Obser- 
vatory is presented. A 30 W dye laser at 589 nm and 10 kHz will 
be mounted on the telescope and will be pumped by fiber coupled 
frequency doubled YAG laser located in a separate room. 


25446 (UCRL-JC—114987) Properties of Ce:LISrAIF,; and 
Ce:LiCaAIF, ultraviolet lasers. Marshall, C.D. (Lawrence Liver- 
more National Lab., CA (United States)); Payne, S.A.; Speth, J.A.; 
Tassano, J.B.; Krupke, W.F.; Quarles, G.J.; Castillo, V.; Chai, 
B.H.T. Lawrence Livermore National Lab., CA (United States). Jan 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940142—41: 
OE/LASE '94: conference on optics, electro-optics, and laser appli- 
cations in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94013737. Source: 
OSTI; NTIS; GPO Dep. 

The ultraviolet laser properties of LiSrAIF, doped with trivalent 
cerium (Ce:LISAF) and LiCaAIFg (Ce:LiCAF) are reported. Polar- 
ized absorption, emission and excited state absorption cross 
sections for both Ce:LISAF and Ce:LiCAF were determined for 266 
mn pump and 290 nm laser emission wavelengths. The single ex- 
ponential emission lifetime was measured to be 28+2 and 25+2 
ns for Ce:LISAF and Ce:LICAF, respectively. The gain was found 
to be highest when the probe was polarized parallel to the optic 
axis of the crystal due to the anisotropic nature of the excited state 
absorption. The excited state absorption is ascribed to a transition 
from the 5d orbital of Ce°+ to the conduction band of the host. 
Laser slope efficiencies of up to 29% and 21% were for Ce:LISAF 
and Ce:LiCAF when the 266 nm pulsed pump beam was po 
parallel to the optic or c-axis. These are the highest law slope effi- 
ciencies yet observed for any known solid-state ultraviolet laser 
material. When the pump beam was polarized perpendicular to the 
optic axis of the crystals, the gain and laser efficiencies dropped by 
up to an order of magnitude. The magnitude of pump-induced so- 
larization was found to be highly variable for different crystals, and 
to have insignificant impact on the laser performance when favor- 
able, crystals were utilized. 


25447 (UCRL-JC—115121) Thermal and laser conditioning 
of production- and rapid-growth KDP and KD*P crystals. Ather- 
ton, L.J.; Rainer, F.; De Yoreo, J.J.; Thomas, |.M.; Zaitseva, N.; De 
Marco, F. Lawrence Livermore National Lab., CA (United States). 
13 Jan 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931054—11: 25. 
Boulder damage symposium: annual symposium on optical materi- 
als for high-power lasers, Boulder, CO (United States), 27-29 Oct 
1993). Order Number DE94013738. Source: OSTI; NTIS; GPO 
Dep. 

Large solid state lasers such as Beamlet and the proposed Na- 
tional Ignition Facility (NIF) require optical materials with extremely 
high damage thresholds. Potassium dihydrogen phosphate (KDP) 
and its deuterated analog (KD*P) both require some form of condi- 
tioning to reach the design fluence of these lasers. Both the bulk 
material and the crystal surfaces must have damage thresholds in 
excess of 16J/cm* at 1053 nm and 11J/cm* at 351 nm for 3-ns 
pulselengths. The use of ultrafiltration techniques has been demon- 
strated to produce bulk material with damage thresholds exceeding 
these requirements with the use of R:1 laser conditioning. More 
recent results at LLNL using large-area laser conditioning and ther- 
mal annealing are described for a variety of state-of-the-art KDP 
and KD*P crystals. Results on thermally annealed KD*P with a 
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deuteration range of 60% to 80% are also presented, and com- 
pared to those of ordinary KDP. 


25448 (UCRL-JC—115911) Overview of photonics research 
at Lawrence Livermore National Laboratory. Roeske, F.; Deri, 
B.; Dijaili, S.; Lee, H.; Lowry, M.; McConaghy, C.; Patterson, F.; 
Pocha, M.; Strand, T. Lawrence Livermore National Lab., CA 
(United States). May 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940449-13: Society of Photo-Optical Instrumentation Engi- 
neers conference on intelligent information systems, Orlando, FL 
(United States), 4-8 Apr 1994). Order Number DE94014055. 
Source: OSTI; NTIS; GPO Dep. 

Much of Lawrence Livermore National Laboratory’s (LLNL) ex- 
pertise in photonics was acquired in the execution of the Nuclear 
Testing mission. As LLNL refocuses its resources into areas that 
have dual benefit for the nation, their photonics program is begin- 
ning to apply these unique capabilities to key national issues 
involving high-speed communications, while retaining the expertise 
to apply the technology to defense missions. Much of the exciting 
work being done at LLNL will have applications in photonics sys- 
tems and experiments to be used in space. The authors will 
describe research being conducted in the following areas: high- 
speed, 50 ohm, phased-matched modulators and their applications 
to digital links; promising new research on flat-panel displays that 
will be full color, fast response, very thin, and have a very high res- 
olution; all optical switches that are extremely fast, integrable and 
do not have the latency problems that exist with current optical 
switches; semiconductor optical amplifiers that are monolithically 
integrable, more flexible and less expensive than existing fiber am- 
plifiers; novel, semiconductor waveguide devices; and automated 
packaging techniques that will lower the cost of photonics compo- 
nents. Much of this research can directly benefit the development 
of space systems where reliability, size and cost are important con- 
siderations. Additional applications in commercial communications 
and in military system qualifies the photonics research at LLNL as 
multi-use technology. 


25449 (UCRL-JC—116760) High average power parametric 
frequency conversion-new concepts and new pump sources. 
Velsko, S.P.; Webb, M.S. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940142-40: OE/LASE '94: conference on optics, electro-optics, 
and laser applications in science and engineering, Los Angeles, 
CA (United States), 22-29 Jan 1994). Order Number DE94013652. 
Source: OSTI; NTIS; GPO Dep. 

A number of applications, including long range remote sensing 
and antisensor technology, require high average power tunable ra- 
diation in several distinct spectral regions. Of the many issues 
which determine the deployability of optical parametric oscillators 
(OPOS) and related systems, efficiency and simplicity are among 
the most important. It is only recently that the advent of compact 
diode laser pumped solid state lasers has produced pump sources 
for parametric oscillators which can make compact, efficient, high 
average power tunable sources possible. In this paper we outline 
several different issues in parametric oscillator and pump laser de- 
velopment which are currently under study at Lawrence Livermore 
National Laboratory. 
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Refer also to citation(s) 25517, 25544, 25599, 26297, 26298, 26299 


25450 (CERN-93-05) The status of the ESRF. Laclare, J.L. 
(European Synchrotron Radiation Society (ESRF), 38 - Grenoble 
(France)). European Organization for Nuclear Research (CERN), 
Geneva (Switzerland). Accelerator School. 23 Nov 1993. 18p. 
(CONF-9211314—-: 8. John Adams memorial lecture, Geneva 
(Switzerland), 20 Nov 1992). Order Number DE94632480. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ESRF (European Synchrotron Radiation Facility) is a funda- 
mental research institute based in Grenoble. Construction of the 
ESRF Source started in 1988 as a joint project of 12 European 
countries (France, Germany, Italy, the United Kingdom, Spain, 
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Denmark, Finland, Norway, Sweden, Belgium, the Netherlands and 
Switzerland). The facility consists of a 200 MeV electron linear ac- 
celerator, a 6 GeV fast cycling booster synchrotron, and a 6 GeV 
low-emittance storage ring optimized to produce high brilliance X- 
rays from insertion devices. The project is now well advanced. The 
electron Linac delivered its first beam in May 1991, and reached 
design performance in the 1 us pulse mode of operation during the 
one-month commissioning period. Commissioning of the booster 
started in September 1991 with the target beam extracted at 6 
GeV being reached in November 1991. Storage ring commission- 
ing began in February 1992, and progress has been extremely fast 
and promising, since less than four months later the target intensity 
of 100 mA in the multibunch mode was reached for the first time. 
In July the first undulator was operated without any effect on the 
beam, and the machine diagnostics beamline was run at the full 
nominal current with a record brilliance in the 10'” range. The 
commissioning of some Phase | beamlines has just started and the 
first external users are expected at the beginning of 1994. (orig.). 


25451 (DOE/ER/40374-77) Research in accelerator physics 
(theory): Final technical report, 15 May 1993-14 May 1994. 
Ohnuma, Shoroku. Houston Univ., TX (United States). 8 Jun 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-87ER40374. Order Number DE94014164. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The most significant event during this period for the accelerator 
community is of course the termination of the SSC project. The 
collaboration with the SSC Laboratory came to an end with the de- 
cision to discontinue the effort at Waxahachie. The collaboration 
with Argonne National Laboratory was also completed. With the 
close of the SSC, the new association with the LHC group at 
CERN will become more important than ever. Jicong Shi worked 
three months at CERN in the area of nonlinear beam dynamics 
problems in the large hadron collider. Status and main results from 
the following topics have been reported in Progress Report, DOE/ 
ER/40374-73, covering the first half of this project period: (1) final 
test of HESQ; (2) coupling impedance of a hole in accelerator 
beam pipe; (3) new calculation of diffusion rate; (4) integrable poly- 
nomial factorization for symplectic map tracking; and (5) physics of 
magnet sorting in superconducting rings. Status and main results 
from research reported in this report are as follows: (1) multi- 
parameter sorting of dipoles for large superconducting rings and 
(2) integrable polynomial factorization for symplectic map tracking. 


25452 (DOE/ER/54160—1-Vol.1) Beams 92: Proceedings: 
Volume 1: Invited papers, pulsed power. Mosher, D. (Naval Re- 
search Lab., Washington, DC (United States)); Cooperstein, G. 
(eds.). Maryland Univ., College Park, MD (United States). [1993]. 
704p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG05-92ER54160. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: lon beam 
papers; electron beam, bremsstrahlung, and diagnostics papers; 
radiating Z- pinch papers; microwave papers; electron laser 
papers; advanced accelerator papers; beam and pulsed power ap- 
plications papers; pulsed power papers; and these papers have 
been indexed separately elsewhere. 


25453 (DOE/ER/54160-1-Vol.2) Beams 92: Proceedings: 
Volume 2, lon beams, electron beams, diagnostics. Mosher, D. 
(Naval Research Lab., Washington, DC (United States)); Cooper- 
stein, G. (eds.). Maryland Univ., College Park, MD (United States). 
[1993]. 713p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-92ER54160. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). Order Number 
DE94014784. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics. lon beam pa- 
pers; electron beam papers; and these papers have been indexed 
separately elsewhere. 


25454 (DOE/ER/54160-1-Vol.3) Beams 92: Proceedings: 
Volume 3, Microwaves, Free electron lasers, Advanced accel- 
erators, Applications, and Plasma discharges. Mosher, D. 





(Naval Research Lab., Washington, DC (United States)); Cooper- 
stein, G. (eds.). Maryland Univ., College Park, MD (United States). 
[1992]. 681p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-92ER54160. (CONF-920515—Vol.3: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). Order Number 
DE94014785. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: Microwave 
papers; free electron laser papers; advanced accelerator papers; 
beam applications papers and plasma discharge papers. These pa- 
pers have been indexed and cataloged separately elsewhere. 


25455 (JINR-E—1-93-255) Neutron beams from ion acceler- 
ators and colliders. Strugalski, Z. (Politechnika Warszawska, 
Warsaw (Poland). Inst. Fizyki). Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1993. 6p. Order 
Number DE94627990. Source: OSTI; NTIS (US Sales Only); INIS. 

23 refs.; 1 tab. 

The results obtained in experimental studying of the nucleon 
emission >from nuclei induced by hadronic projectiles prompt how 
it is possible to produce monoenergetic high energy beams of neu- 
trons at ion accelerators and colliders. The energies of the 
neutrons may be adjustable fluently, from about a few GeV to max- 
imum values of energies of accelerated ions. The intensities of the 
neutron beams are adjustable as well. The neutron beams exist 
naturally when the nuclear accelerators and colliders are operating; 
these beams should be separated and prepared for practical use. 
23 refs.; 1 tab. 23 refs.; 1 tab. 


25456 (LA-12698-C, pp. 8, Paper 61) Low energy ..* beam 
at PSI. Morenzoni, E. (Paul Scherrer Institute, Villigen (Switzer- 
land)). Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 


A beam of polarized positive u* with a tunable energy between 
10 eV and a few tens of keV wouki provide a new powerful instru- 
ment for fundamental and applied muon physics studies. At PSI 
the author is investigating the technique of decelerating an existing 
very intense secondary beam of surface y* (~ 4 MeV) to an en- 
ergy of ~ 10 eV using appropriate moderators. These particles can 
then be used as a source of a tertiary beam of low ae u* with 


tunable kinetic energy in the desired range. With a 1000 A layer of 
solid Argon deposited on an Al substrate the author obtains a mod- 
eration efficiency (normalized to the number of incoming surface 
ut) of the order of 10-4. The development of a very low energy p* 
beam has been prompted by the upgrading program of accelerator 
and beam lines presently under way at PSI. A beam line (7E5) is 
expected to deliver ~ 10° ,*/sec. Taking the present moderation 
efficiency for Ar, a source flux of ~ 10* very slow u* per second 
may be expected. Results of this investigation and the present sta- 
tus of the project are presented together with future development 
plans and possibilities. 


25457 (LBL-35370) Center for Beam Physics, 1993. 
Lawrence Berkeley Lab., CA (United States). May 1994. 73p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94015156. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Center for Beam Physics is a multi-disciplinary research and 
development unit in the Accelerator and Fusion Research Division 
at Lawrence Berkeley Laboratory. At the heart of the Center’s mis- 
sion is the fundamental quest for mechanisms of acceleration, 
radiation and focusing of energy. Dedicated to exploring the fron- 
tiers of the physics of (and with) particle and photon beams, its 
primary mission is to promote the science and technology of the 
production, manipulation, storage and control systems of charged 
particles and photons. The Center serves this mission via concep- 
tual studies, theoretical and experimental research, design and 
development, institutional project involvement, external collabora- 
tions, association with industry and technology transfer. This roster 
provides a glimpse at the scientists, engineers, technical support, 
students, and administrative staff that make up this team and a fla- 
vor of their multifaceted activities during 1993. 
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25458 (LBL-35476) Accelerator & Fusion Research Divi- 
sion: 1993 Summary of activities. Chew, J. Lawrence Berkeley 
Lab., CA (United States). Apr 1994. 126p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE94015157. Source: OSTI; NTIS; INIS; GPO Dep. 

The Accelerator and Fusion Research Division (AFRD) is not 
only one of the largest scientific divisions at LBL, but also the one 
of the most diverse. Major efforts include: (1) investigations in both 
inertial and magnetic fusion energy; (2) operation of the Advanced 
Light Source, a state-of-the-art synchrotron radiation facility; (3) ex- 
ploratory investigations of novel radiation sources and colliders; (4) 
research and development in superconducting magnets for acceler- 
ators and other scientific and industrial applications; and (5) ion 
beam technology development for nuclear physics and for indus- 


trial and biomedical applications. Each of these topics is discussed 
in detail in this book. 
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25459 (BNL-60440) Ring energy and current considera- 
tions for spallation neutron source. Blumberg, L.N. Brookhaven 
National Lab., Upton, NY (United States). Apr 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE94014262. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The most desirable energy E, of protons from the synchrotron 
and thus beam current | to produced a given beam power Pz in- 
volves a balanced consideration of neutron production capability, 
accelerator beam stability, user requirements, and cost considera- 
tions. The present solution consists of two 3.6-GeV rings with a 
600-MeV Linac injector, a compromise between conflicting factors 
of cost and technical concern. The authors believe that the design 
is a conservative one. They could increase the beam energy and/ 
or the repetition rate and thereby decrease the requirement for the 
number of protons No in the ring which in the present design is an 
extrapolation of about a factor of 7 from existing ring intensities. 
However, the specified ring acceptance appears quite adequate to 
contain the required 1.45 10'* protons/ring and the resulting loss in 
the target window and target are reasonable. The beam power and 
current are indeed modest in terms of window and target integrity 
compared to the 200 MW, 200mA 1-GeV design for the APT. The 
two-ring approach also offers several practical advantages — the 
project is stageable in the sense that only one ring may be re- 
quired initially to achieve Pg = 2.5 MW power on the target with 
subsequent expansion to 5 MW with addition of the second ring. 
Two rings also provide additional reliability in the sense that the 
user program need not be interrupted by failure of one ring. 


25460 (BNL-60452) Picosecond CO, laser for relativistic 
particle acceleration. Pogorelsky, |. (Brookhaven National Lab., 
Upton, NY (United States)); Ben-Zvi, |.; Kimura, W.D.; Kurnit, N.A.; 
Kannari, F. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 AC06-83ER40128. 
(CONF-9405172-1: 6. international conference on infrared lasers 
(CIRP6), Zurich (Switzerland), 29 May - 3 jun 1994). Order Num- 
ber DE94013759. Source: OSTI; NTIS; INIS; GPO Dep. 

A table-top 20-GW 50-ps COz laser system is under operation at 
the Brookhaven Accelerator Test Facility. We compare laser perfor- 
mance with model predictions. Extrapolations suggest the 
possibility of compact terawatt CO. laser systems suitable as laser 
accelerator drivers and for other strong-field applications. Latest 
progress on an Inverse Cherenkov Laser Accelerator experiment is 
reported. 


25461 (JINR—-93-180, pp. 12-30) The accelerator complex of 
LHE. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of High Energy. 1993. In Users handbook. 71p. Order 
Number DE94627992. Source: OSTI; NTIS (US Sales Only); INIS. 

The LHE accelerator complex at JINR, which comprises the Syn- 
chrophasotron, the Nuclotron, ion sources, LU-20 linac, beam lines 
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are described. At present the replacement of the old Synchropha- 
sotron by a modern strong focusing synchrotron is in progress. The 
complition of the assembly-of the Nuclotron is scheduled by the 
end of 1992. 1 ref.; 17 figs.; 10 tabs. 


25462 (JINR-E-9-93-254) On a possibility to construct a 
high luminosity 2 x 5 GeV photon collider at SLC. Sarantsev, 
V.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion)); Yurkov, M.V.; Saldin, E.L.; Schneidmiller, E.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 34p. Order 
Number DE94627991. Source: OSTI; NTIS (US Sales Only); INIS. 

28 refs.; 9 figs. Submitted to Nucl. Instrum. Methods, A. 

Physical principles of operation of the high energy photon linear 
colliders (PLC) based on the Compton backscattering of laser pho- 
tons on high energy electrons are discussed. The main emphasis 
is put on the analysis of a possibility to construct the PLC with the 
centre of mass energy 3-10 GeV at the Stanford Linear Collider 
(SLC) facility. It is shown that such a collider providing luminosity 
of colliding yy beams L,y = 10°4 cm —2 s~—1, may be con- 
structed at the present level of acceleration technique R D 
(research and development) with moderate modifications of the ex- 
isting SLC facility by installation of new injector, kicker magnet and 
two-stage free electron laser (FEL) consisting of a FEL oscillator (A 
~ 10-30 um, output power ~ 10 MW) with subsequent amplifica- 
tion of the master signal in a FEL amplifier up to the power ~ 
3-10'1 W. It is emphasized that such a collider will be a unique in- 
strument for precision study of the charmonium and bottomonium 
physics as well as 7-lepton physics providing ~ 10% polarized r- 
leptons per second. At the same time the Photon Linear Collider at 
SLC will serve as a reliable test base for constructing future TeV 
range photon linear colliders. 28 refs.; 9 figs. Submitted to Nucl. In- 
strum. Methods, A. 


25463 (LA-12698-C, pp. 15, Paper 51) Developments ai 
PSI. Walter, H.K. (Paul Scherrer Institute, Villigen (Switzerland)). 
Los Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145-: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OST}; NTIS; INIS. 

The PSI accelerator complex is presently being upgraded to de- 
liver substantially higher particle intensities. The injector 2 has 
produced a proton current of 1.5 mA within a phase space accept- 
able by the ring cyclotron. The 590 MeV ring accelerator itself is 
now equipped with new RF systems for two of the four cavities, 
which allows proton currents up to 900 yA. Half a megawatt beam 
power extracted out of a cyclotron represents a world record. 
Another world record is the 10 yA polarized proton beam from In- 
jector 1, accelerated to 590 MeV and converted into a polarized 
neutron beam by a carbon target. Finished is the reconstruction of 
the second target station featuring compatibility with the new neu- 
tron spallation source SINQ and several high intensity secondary 
beams, one of which is the new 7E5 beam. It has been tested last 
year and behaves beyond expectation delivering very large intensi- 
ties of low energy pions and muons with very low contaminations. 
The new highlights of PSI are the neutron spallation source SINQ 
to be commissioned in 1995 and the plan to build a synchrotron 
light source (SLS). The latter would in an ideal way complement 
the muons and neutrons at PS! with photons up to a few tens of 
keV. It also would boost considerably the new initiatives in nan- 
otechnology promoted by a number of institutes in Switzerland. 


25464 (LA-UR-94-1874) Lessons from shielding retrofits at 
the LAMPF/LANSCE/PSR accelerator, beam lines and target fa- 
cilities. Macek, R.J. Los Alamos National Lab., NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9404150—1: Spe- 
cialist’s meeting on shielding aspects of accelerators, targets and 
irradiation facilities, Arlington, TX (United States), 28-29 Apr 1994). 
Order Number DE94014467. Source: OSTI; NTIS; INIS; GPO Dep. 

The experience in the past 7 years to improve the shielding and 
radiation control systems at the Los Alamos Meson Physics Facility 
(LAMPF) and the Manuel Lujan Jr. Neutron Scattering Center 
(LANSCE) provides important lessons for the design of radiation 
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control systems at future, high beam power proton accelerator fa- 
cilities. Major issues confronted and insight gained in developing 
shielding criteria and in the use of radiation interlocks are 
discussed. For accelerators and beam lines requiring hands-on- 
maintenance, our experience suggests that shielding criteria based 
on accident scenarios will be more demanding than criteria based 
on routinely encountered beam losses. Specification and analysis of 
the appropriate design basis accident become all important. Mitiga- 
tion by active protection systems of the consequences of potential, 
but severe, prompt radiation accidents has been advocated as an 
alternate choice to shielding retrofits for risk management at both 
facilities. Acceptance of active protection systems has proven elu- 
sive primarily because of the difficulty in providing convincing proof 
that failure of active systems (to mitigate the accident) is incredible. 
Results from extensive shielding assessment studies are presented 
including data from experimental beam spill tests, comparisons with 
model estimates, and evidence bearing on the limitations of line-of- 
sight attenuation models in complex geometries. The scope and 
significant characteristics of major shielding retrofit projects at the 
LAMPF site are illustrated by the project to improve the shielding 
beneath a road over a multiuse, high-intensity beam line (Line D). 


25465 (LA-UR-94-2161) The Los Alamos study for a next- 
generation spallation-neutron-source driver. Jason, AwJ.; 
Woods, R. Los Alamos National Lab., NM (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940618-7: 4. European particle 
accelerator conference, London (United Kingdom), 27 Jun - 1 jul 
1994). Order Number DE94014415. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A study has been conducted at Los Alamos to determine the 
feasibility of constructing a linac/accumulator-ring configuration that 
provides an 790-MeV 1-M proton beam to a new target system for 
the LANSCE neutron-scattering research facility. The study advo- 
cates use of the LAMPF side-coupled-cavity linac with an upgraded 
front end as an effective means of using present facilities and to 
provide a path for upgrade to 5 M of beam power. The ring 
accumulates 1.3 x 10'* particles in 1.2 ms by charge-changing in- 
jection with subsequent single-turn extraction to provide a 560-ns 
burst to the spallation targets at a 60-pps rate. A brief outline of 
the study results is given with emphasis on recent issues studied. 


25466 (NIIEFA-P-V-0886) Optimization of a multigap res- 
onator geometry in an alternating phase-focusing accelerator. 
Andreeva, Z.A.; Canilin, A.A.;  Svistunov, Yu.A. Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(Russian Federation). 1991. 18p. (in Russian). Order Number 
DE94627993. Source: OSTI; NTIS (US Sales Only); INIS. 

Beam dynamics simulation and optimization of accelerating 
structure with modified alternating-phase focusing, which is used in 
positron-emission tomograph as a main part of accelerator are con- 
sidered. Proton energy is varied from 2. to 10...12 MeV. RF 
quadrupole focusing accelerator is used as an initial part. The cal- 
culation is being performed for the operating frequency of 443 
MHz. 14 refs, 7 figs., 9 tabs. 


25467 (NIRS-M-91) Irradiation of 135 MeV/u carbon and 
neon beams for studies of radiation biology. Kanai, Tatsuaki; 
Minohara, Shinichi; Kohno, Toshiyuki; Sudou, Michio; Takada, Ei- 
ichi; Soga, Fuminori; Kawachi, Kiyomitsu; Fukumura, Akifumi; 
Yatagai, Fumio. National Inst. of Radiological Sciences, Chiba 
(Japan). Mar 1993. 40p. Order Number DE94777474. Source: 
OSTI; NTIS; INIS. 

A heavy ion irradiation system was designed and constructed at 
RIKEN ring cyclotron facility for studies of radiation physics and ra- 
diation biology. Carbon and neon beams of 135 MeV/u were firstly 
used for the experiments. A pair of wobbler magnets and a scat- 
terer were used for obtaining the uniform radiation field of about 10 
cm in diameter. A parallel plate ionization chamber was used for 
dose monitoring. A range shifter was used for degrading the initial 
energy of the heavy ions. Precise depth dose distributions were 
measured by a small parallel plate ionization chamber and a vari- 
able length water column. LET (linear energy transfer) of the heavy 
ion radiation fields were measured by a parallel plate proportional 
chamber. From these basic measurements, biological experiments 
using these heavy ions are now carried out at this facility. (author). 





25468 (SAND-93-3801C) PBFA-Il modification for high- 
power high-convergence implosion experiments. Mazarakis, 
M.G.; Smith, D.L.; Bennett, L.; Poukey, J.W.; Olson, R.E.; Lockner, 
T.R.; Ramirez, J.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940634—1: 10. international conference on high power particle 
beams, San Diego, CA (United States), 20-24 Jun 1994). Order 
Number DE94013761. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the design of a linear inductive voltage adder system 
for PBFA II that could permit high convergence radiatively-driven 
implosion experiments with two ring-shaped two-stage extraction 
diodes. The design incorporates two linear inductive voltage adder 
modules with feromagnetically-loaded cavities, one for the upper 
half and another for the lower half of PBFA ll, and can be 
positioned vertically or horizontally in a head-to-head linear config- 
uration with the diodes at the center. The design provides a total of 
~20 - MV kinetic energy to the lithium ions with 100-TW electrical 
power delivered to the diodes. If diode, ion, and transport efficien- 
cies are taken into account, the design is capable of depositing to 
a 6-mm diameter target a total peak ion power on the order of 55 


TW, which corresponds to a specific peak power density of 50 TW/ 
cm?. 
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25469 (BNL-48864) The ramp rate dependence of the sex- 
tupole field in superconducting dipoles. Ghosh, A.K.; Robins, 
K.E.; Sampson, W.B. Brookhaven National Lab., Upton, NY 
(United States). 20 Sep 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930926-38: 13. international conference on magnet tech- 
nology, Victoria (Canada), 20-24 Sep 1993). Order Number 
DE94014090. Source: OSTI; NTIS; INIS; GPO Dep. 

Sextupole components are induced in the magnetic field of su- 
perconducting dipoles when the current is changed. The magnitude 
of this effect depends on the rate of change of field, the strand-to- 
strand resistance in the superconducting cable, and the twist pitch 
of the wire. Ramp rate measurements have been made on a num- 
ber of SSC dipoles wound from conductors with different interstrand 
resistances. The technique employed uses an array of Hall probes 
sensitive to the sextupole field and can measure the difference for 
field increasing or decreasing as a function of axial position. Mag- 
nets with very low interstrand resistance exhibit a large axial 
oscillation in the sextupole field between up and down ramps 
which is rate dependent When the strand resistance is high the 
amplitude of this oscillation is almost independent of ramp rate. 


25470 (BNL-60557) On solutions of Sacherer integral 
equation. Zhang, S.Y.; Weng, W.T. Brookhaven National Lab., Up- 
ton, NY (United States). 17 Jun 1994. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(AGS/AD-94-4). Order Number DE94014879. Source: OSTI; NTIS; 
INIS; GPO Dep. 

There are basically two approaches in solving the Sacherer inte- 
gral equation, one uses the orthogonal polynomial expansion for 
radial functions, and another uses the Hankel harmonic samplings, 
both have extensive application. In this article, we discuss these 
approaches and present the corresponding solutions. If the az- 
imuthal modes are not coupled, the Sacherer integral equation can 
be treated as an eigenvalue problem. It is shown that the 
information provided by the eigenvalue alone are insufficient in de- 
termining the system response. The initial perturbation pattern with 
respect to the radial modes must be considered. Several particle 
distributions are used as examples to show the solutions to the 
equation, and the physical implication of the radial modes is illus- 
trated by using the examples. 


25471 (CEA-DAPNIA-SEA-93-04) A large aperture final fo- 
cus system for Tesla. Napoly, O. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
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l'Instrumentation Associee. 1993. 2p. (CONF-930511-: PAC ’93: 
international particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE94629516. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An alternative set of beam parameters at the IP is presented for 
TESLA. Thanks to a larger aspect ratio, it allows a substantial re- 
duction of the Beamstrahlung effect. The optics of a final focus 
system based on the standard sextupole correction of the chro- 
matic aberrations is described. The particularity of this system is, 
along with the 3 m long last drift space, the large aperture of the 
last quadrupoles, possibly superconducting, which permits the 
clearance of the disrupted beams and Beamstrahlung photons. 
Due to the large bunch separation in TESLA, head-on collisions 
are therefore possible with this system. Its energy acceptance and 
misalignment tolerances are analyzed. (author). 


25472 (CEA-DAPNIA-SEA-93-05) A generalized method for 
calculating wake potentials. Napoly, O. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
Instrumentation Associee); Chin, Y.H.; Zotter, B. CEA Centre 
d'Etudes de Saclay, 91 Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de |’Instrumentation Associee. 1993. 2p. (CONF- 
930511—: PAC ’98: international particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94629517. Source: OSTI; NTIS (US Sales Only); INIS. 

We describe a generalized method to compute wake potentials 
created in axisymmetric structures. It relies on expressing the wake 
potentials, of any multipole order, as integrals over the e.m. fields 
along an arbitrary one-dimensional contour spanning the structure 
longitudinally. For perfectly conducting structures, the integration 
along the axis can then be replaced by choosing a contour begin- 
ning and ending on the beam tubes. Thus it generalizes the former 
method of calculating the wake potentials by integrating along a 
Straight line at the beam tube radius. Its usefulness is illustrated 
with the computer code ABC! which permits calculation of wake 
potentials in structures extending to the inside of the beam tube ra- 
dius, or having unequal beam tube radii at the two sides. (author). 


25473 (CEA-DAPNIA-SEA-93-08) Beam instabilities related 
to different focusing schemes in Tesla. Mosnier, A. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d’Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee. 1993. 2p. (CONF- 
930511-: PAC ’93: international particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94629518. Source: OSTI; NTIS (US Sales Only); INIS. 

The preservation of beam emittances during the transport 
through the main linac is essential to achieve maximum luminosity. 
An increase of the beam area in transverse phase space occurs 
when beam trajectories are displaced from the accelerator axis: 
Chromatic effects due to the finite energy spread are generated by 
the focusing magnets while beam instabilities due to the excitation 
of wakefields are induced by the accelerating structures. The major 
sources of emittance growth of a beam accelerated in the TESLA 
main linac are studied for different focusing schemes, including the 
constant 8 and the energy dependent £ lattices. Since the acceler- 
ating structures have a low rf frequency and a large iris aperture, 
very weak or even no BNS damping is necessary to cure the sin- 
gle bunch instability from coherent betatron oscillations. In addition, 
different orbit correction techniques have been tested and the re- 
sulting emittance dilutions are compared. However, the choice of 
the steering method will be determined mainly by the effects of the 
wakefiekds, both short-range and long-range, induced by the ran- 
domly displaced cavities, which are allowed to have a large scatter 
in their misalignments. (author). 


25474 (DOE/ER/40734-2) Investigation of the coherent 
synchrotron radiation spectrum as a probe of charge dynam- 
ics: Progress performance report. Sievers, A.J.; Tigner, M. 
Cornell Univ., Ithaca, NY (United States). 11 Apr 1994. 23p. DOE 
Contract FG02-92ER40734. Order Number DE94015340. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors search for coherent Bremsstrahlung radiation was 
unsuccessful but during those measurement attempts, they made 
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the first observation of coherent Cherenkov radiation in a solid. 
(Previous measurements had all been made in gases.) Because of 
the large index of refraction in solids, Cherenkov radiation is emit- 
ted at a large angle with respect to the electron beam while 
transition radiation is not. The result is that both components of the 
coherent spectrum can be examined at the same time. While the 
authors have already shown that coherent transition radiation pro- 
vides spectral information on the longitudinal form factor of the 
bunch, the Cherenkov radiation produces spectral information 
related to the transverse form factor. Complete testing of the proto- 
type grid interferometer has led to a final design for the large 
aperture low frequency interferometer. Different high sensitivity de- 
tectors have been examined. For the highest sensitivity work the 
cooled Si bolometer detector provides the best match to the inter- 
ferometer optics. They also propose to test a wideband room 
temperature integrated receiver in an attempt to examine single 
bunches with the interferometric technique. The authors have also 
found that a time resolved approach to the analysis of single 
bunches can be carried out if a grating with a sinusoidal groove 
profile can be produced. With the help of a computerized mill, they 
propose to rule such a grating with mm spacing in aluminum. The 
advantage to such a design is that intensity for a given wavelength 
is only diffracted into the first grating order. Since different wave- 
lengths will now appear at different diffraction angles, a mm wave 
spectrograph can be fabricated. By using a sensitive detector array 
it should be possible to measure the entire frequency spectrum 
produced by the coherent radiation from a single bunch without 
time averaging. 


25475 (ENEA-RT-INN—93-03) Generalized Bessel functions: 
Group theoretic view. Lorenzutta, S. (ENEA, Bologna (Italy). Cen- 
tro Ricerche Energia 'E. Clementel’ - Area Energia e Innovazione); 
Maino, G.; Dattoli, G.; Torre, A.; Chiccoli, C. ENEA, Frascati (Italy). 
Centro Ricerche Energia - Area Energia e Innovazione. Feb 1993. 
13p. (CONF-9212119—1: 25. symposium on mathematical physics, 
Torun (Poland), 8-11 Dec 1992; RT/INN—93-03). Order Number 
DE94775305. Source: OSTI; NTIS (US Sales Only). 

Generalized Bessel functions (GBF) have proven to be a power- 
ful tool in the investigation of the dynamic aspects of physical 
problems such as electron scattering by an intense linearly polar- 
ized laser wave, multiphoton processes and undulator radiation. 
The analytical and numerical study of GBF’s has revealed their in- 
teresting properties, which in some sense can be regarded as an 
extension of the properties of the ordinary Bessel functions (BF) to 
a two-dimensional domain. In this connection, the relevance of 
GBF's and their multivariable extension in mathematical physics 
has been emphasized, since they provide analytical solutions to 
partial differential equations such as the multidimensional diffusion 
equation, the Schroedinger and Klein-Gordon equations. The alge- 
braic structure underlying GBF's can be recognized in full analogy 


with BF's, thus providing a unifying view to the theory of both BF’s 
and GBF's. 


25476 (FNAL-TM—1884) Sign-Selected Quadrupole Train. 
Bernstein, R. NuTeV Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). 3 May 1994. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE94014674. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The design of the Sign-Selected Quadrupole Train for E-815 
(NuTeV) is set forth. The relevant physics requirements are 
explained. The optics of the beam are presented, along with an ex- 
planation of the proton dumping scheme. A discussion of rates and 
backgrounds follows, with special care given to backgrounds from 
scraping and obstructions. The relevant tolerances for beam con- 
struction are given and justified by simulations of the beamline. 
This leads to a discussion of the beam monitoring. 


25477 (INIS-mf—13949, pp. 79) Free electron radiation gen- 
erators from microwave to X rays. Gover, A. (Tel Aviv Univ. 
(Israel). Dept. of Engineering Sciences). Israel Physical Society, 
Jerusalem (Israel). 10 May 1994. 94p. (CONF-9405195-—: 1994 an- 
nual meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In Israel Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. FREE ELECTRON LASERS/electron 
beams; COHERENT RADIATION 


25478 (JINR-R-9-93-323) The U-400 4-meter isochronous 
heavy ion cyclotron with lowered levels of average magnetic 
fields. Gul'bekyan, G.G.; Gikal, B.N.; Klenin, B.A.; Morduev, A.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions. 1993. 11p. (in Russian). Order Number 
DE94627995. Source: OSTI; NTIS (US Sales Only); INIS. 

3 refs.; 10 figs.; 1 tab. 

On the example of the U-400 4-m isochronous heavy ion cy- 
clotron a possibility to lower the input power of the cyclotron 
magnets at the Flerov Laboratory of Nuclear Reactions and the re- 
duction of the electric power consumption are considered. (author). 
3 refs.; 10 figs.; 1 tab. 3 refs.; 10 figs.; 1 tab. 


25479 (LA-UR-94-2125) Online diagnoses of high current- 
density beams. Gilpatrick, J.D. Los Alamos National Lab., NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940618-8: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94014420. Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory has proposed several CW- 
proton-beam facilities for production of tritium or transmutation of 
nuclear waste with beam-current densities greater than 5 mA/mm?. 
The primary beam-diagnostics-instrumentation requirement for 
these facilities is provision of sufficient beam information to under- 
stand and minimize beam-loss. To accomplish this task, the 
beam-diagnostics instrumentation must measure beam parameters 
such as the centroids and profiles, total integrated current, and 
particle loss. Noninterceptive techniques must be used for diagno- 
sis of high-intensity CW beam at low energies due to the large 
quantity of power deposited in an interceptive diagnostic device by 
the beam. Transverse and longitudinal centroid measurements 
have been developed for bunched beams by measuring and pro- 
cessing image currents on the accelerator walls. Transverse 
beam-profile measurement-techniques have also been developed 
using the interaction of the particle beam with the background 
gases near the beam region. This paper will discuss these nonin- 
terceptive diagnostic Techniques. 
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25480 (ANL/ASD/CP-81840) The APS ceramic chambers. 
Milton, S.; Warner, D. Argonne National Lab., IL (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940618—-11: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94015080. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Ceramics chambers are used in the Advanced Photon Source 
(APS) machines at the locations of the pulsed kicker and bumper 
magnets. The ceramic will be coated internally with a resistive 
paste. The resistance is chosen to allow the low frequency pulsed 
magnet field to penetrate but not the high frequency components 
of the circulating beam. Another design goal was to keep the 
power density experienced by the resistive coating to a minimum. 
These ceramics, their associated hardware, the coating process, 
and our recent experiences with them are described. 


25481 (ANL/ASD/CP-81857) The APS thin pulsed septum 
magnets. Lopez, F.; Mills, F.; Milton, S.; Reeves, S.; Sheynin, S.; 
Thompson, K.; Turner, L. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940618— 
16: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94015077. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A thin (2-mm) eddy-current pulsed septum magnet was devel- 
oped for use in the Advanced Photon Source (APS) machines. A 
number of different configurations of the magnet were assembled 
and tested in an effort to minimize the undesired leakage field in 





the stored-beam region. However, because of measured excessive 
leakage fields, an alternative direct-drive septum magnet was also 
constructed and tested. We present here the design specifications 
and acceptable performance criteria along with results of magnetic 
field measurements. 


25482 (ANL/IPNS/CP—83089) Experience with IPNS targets. 
Carpenter, J.M.; Hins, A.G. Argonne National Lab., IL (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (RAL—94-025; 
CONF-9305177—18: 12. International collaboration of advanced 
neutron sources meeting (ICANS), Abingdon (United Kingdom), 24- 
28 May 1993). Order Number DE94013432. Source: OSTI; NTIS; 
GPO Dep. 

Three targets have operated in the IPNS Neutron Scattering Fa- 
cility. The first, a depleted Uranium target, served from 1981 until it 
was replaced in 1988 by the Enriched Uranium Booster Target. 
The Booster Target had operated for nearly three years when it 
suffered a cladding leak and was replaced with the retired depleted 
Uranium target. That target reached its end-of-life after less than 
one year’s further operation, and was replaced with an identical 
one newly assembled from spare components, which is still operat- 
ing satisfactorily. This paper reviews the operating history of the 
IPNS targets and the findings reached during analysis of the 
failures. Similarities with ISIS target experience, preliminary conclu- 
sions and plans for providing spares and improved targets are 
discussed. We present some preliminary results from the hot cell 
examination of the failed depleted Uranium target. 


25483 (BNL-48153) Performance of field measuring 
probes for SSC magnets. Thomas, R.; Ganetis, G.; Herrera, J.; 
Hogue, R.; Jain, A.; Louie, W.; Marone, A.; Wanderer, P. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930537—108: 5. annual inter- 
national industrial symposium on the Super Collider and exhibition, 
San Francisco, CA (United States), 6-8 May 1993). Order Number 
DE94013532. Source: OSTI; NTIS; INIS; GPO Dep. 

Several years of experience have been acquired on the opera- 
tion of probes (“moles”) constructed for the measurement of the 
multipole components of the magnetic fields of SSC magnets. The 
field is measured by rotating coils contained in a 2.4-m long tube 
that is pulled through the aperture of the magnet by an external 
device-the transporter. In addition to the measuring coils, the tube 
contains motors for rotating the coil and a system for sensing local 
vertical using gravity sensors to provide an absolute reference for 
the field measurements. We describe the steps that must be taken 
in order to ensure accurate, repeatable measurements; the design 
changes that have been motivated by difficulties encountered 
(noise, vibration, variations in temperature); and other performance 
issues. The mechanical interface between the probe and the hewn 
tube of the magnet is also described. 


25484 (BNL-48178) A progress report on the production of 
1.8 million feet of superconducting cable for the Relativistic 
Heavy lon Collider Project at BNL. DelRe, S. (Oxford Supercon- 
ducting Technology, Carteret, NJ (United States)); Epstein, G.; 
Hong, S. Brookhaven Nationa! Lab., Upton, NY (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO2-76CH00016. (CONF-930537—-109: 5. 
annual international industrial symposium on the Super Collider 
and exhibition, San Francisco, CA (United States), 6-8 May 1993). 
Order Number DE94013757. Source: OSTI; NTIS; INIS; GPO Dep. 

The Relativistic Heavy lon Collider (RHIC) Project under con- 
struction at BNL will enable collisions between beams of nuciei as 
heavy as '°7Au, accelerated in two quasi-circular rings to a maxi- 
mum energy of 100 GeV/u. The bending and focusing of the 
beams is done by dipole and quadrupole magnets constructed pri- 
marily from 30-strand Rutherford-type cable. This is a progress 
report on the manufacture of superconductor which is a key techni- 
cal component for the accelerator. A conservative specification was 
placed on the superconducting properties. Requested minimum J, 
is 2600 A/mm? at 5T, 4.2 K and the copper-to-non-copper ratio (C/ 
S) is designed to be 2.25. In order to provide a degree of control of 
the low field magnetization of the superconducting material, the 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


quantity |-(3T)/I-(5T) or “3/5 ratio” is specified for the wire. The pro- 
duction contract for RHIC superconducting cable was awarded to 
Oxford superconducting Technology (OST) in September 1991 with 
conductor fabrication beginning in January 1992. Approximately 
112,000 pounds (51 tonnes) of superconductor will be required to 
produce 1.86 M feet (566 km) of 30-strand cable. Approximately 
eighteen months have been scheduled for conductor manufacturing 


with an overlapping period for cabling resulting in a total contract 
duration of two years. 


25485 (BNL-48863) Construction detalls and test results 
from RHIC sextupoles. Lindner, M. (and others); Anerella, M.; 
Ganetis, G. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-930926-33: 13. 
international conference on magnet technology, Victoria (Canada), 
20-24 Sep 1993). Order Number DE94013756. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Four 8 cm aperture sextupoles have been built at BNL to verify 
the magnetic performance of this magnet in the RHIC installation. 
Two significantly different mechanical configurations have been de- 
signed, and two magnets of each design have been built, and 
successfully tested, and have exceeded the required minimum 
quench current by a substantial margin. This report describes the 
assembly details of the second configuration, which is the final pro- 
duction configuration. In addition the first industry built production 
sextupole has been delivered and tested. This report presents the 
results of quench tests on all 5 magnets and field measurements 
on the first production sextupole. 


25486 (BNL—49321) Superconducting wire and cable for 
RHIC. Garber, M. (Brookhaven National Lab., Upton, NY (United 
States)); Ghosh, A.K.; Greene, A.; McChesney, D.; Morgillo, A.; 
Shah, R.; DelRe, S.; Epstein, G.; Hong, S.; Lichtenwaliner, J. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-930926-35: 13. international 
conference on magnet technology, Victoria (Canada), 20-24 Sep 
1993). Order Number DE94013727. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The superconducting dipole and quadrupole magnets in the 
RHIC accelerator ring are to be fabricated from 30-strand super- 
conducting cable. The RHIC wire has a diameter of 0.65 mm, 
copper-to-superconductor ratio of 2.25, filament diameter of 6 um 
and high critical current density. Primary emphasis during manufac- 
turing has been on uniformity of materials, processes and 
performance. Near final results are presented on a production pro- 
gram which has extended over two years. Measured parameters 
are described which are important for design of superconducting 
accelerator magnets. 


25487 (BNL-49324) New coil end design for the RHIC Arc 
dipole. Morgan, G.H.; Morgillo, A.; Power, K.; Thompson, P. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930926-36: 13. international 
conference on magnet technology, Victoria (Canada), 20-24 Sep 
1993). Order Number DE94013725. Source: OSTI; NTIS; INIS; 
GPO Dep. 

To simplify production, the number of parts in the ends, about 64 
in each coil end, was reduced by using thicker spacers between 
the turns, to about 23. A new computer program was written which 
gives a description of each turn closely resembling the turn as 
made. The output of this program is processed by newly written 
computer programs which change the parts descriptions into forms 
which are used by a computer-controlled, 5-axis milling machine. 
The solid spacers replace spacers assembled from laminations and 
improve the fit as well. The parts will be molded during production. 
The calculated harmonic content of the ends is compared with 
measurements on the first magnets built with the new ends. 


25488 (BNL—49325) Partial lifetime test of an SSC Collider 
dipole. Wanderer, P. (and others); Anerella, M.; Ganetis, G. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-930926-32: 13. international 
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conference on magnet technology, Victoria (Canada), 20-24 Sep 
1993). Order Number DE94013731. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Over a period of ten months, a 15 m-long, 50 mm-aperture su- 
perconducting SSC Collider dipole was taken through a series of 
thermal and power cycles to check for changes in performance. 
One quench below operating current was experienced during this 
period. Small changes in the coil preload and certain harmonics 
were observed. 


25489 (BNL-49343) Status of superconducting magnet de- 
velopment (SSC, RHIC, LHC). Wanderer, P. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930511-519: PAC '93: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE94013533. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarize recent superconducting accelerator mag- 
net construction and test activities at the Superconducting Super 
Collider Laboratory (SSC), the Large Hadron Collider at CERN 
(LHC), and the Relativistic Heavy lon Collider at Brookhaven 
(RHIC). Future plan are also presented. 


25490 (BNL—49809) Developments in the vacuum systems 
of AGS-RHIC. Hseuh, H.C.; Welch, K.M. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9406201-1: 4. European vacuum conference 
and the ist Swedish vacuum meeting, Uppsala (Sweden), 13-17 
Jun 1994). Order Number DE94014084. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Alternating Gradient Synchrotron (AGS) is a synchrotron for 
the acceleration of protons and heavy ions to tens of GeV/amu for 
fixed target physics research. The Relativistic Heavy lon Collider 
(RHIC), with the AGS as its injector, allows the collision of heavy 
ion beams with energies of several hundred GeV/amu. The vac- 
uum systems of the AGS-RHIC complex range from 10~® Torr in 
the ion sources to ultrahigh vacuum of low 10-1 Torr in the 
Booster and RHIC. The status of the machines will be described 
with emphasis on the following areas: the performance of the 
Booster ultrahigh vacuum system, the development of non- 
magnetic vacuum components for the muon storage ring, and 
progress in the construction of the RHIC vacuum systems. 


25491 (BNL-49928) Transmission line analysis of 
dielectric-loaded ferrite kicker. Hahn, H.; Forsyth, E.B. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-940618-5: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94014266. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The RHIC injection kicker is constructed as a C-shaped ferrite 
kicker in which the ferrite blocks are spaced apart and the inter- 
stice is filled with high-permittivity dielectric. The electric properties 
of the kicker, such as characteristic impedance and propagation 
velocity, are usually analyzed as a low pass filter with lumped L 
and C elements. In the present paper, the kicker will be considered 
a transmission line with anisotropic medium in order to correctly 
describe the layered ferrite/dielectric structure. This treatment is 
valid at low frequencies where the wavelength is much larger than 
a ferrite/dielectric cell length. The analytical results are compared 
with measurements on a kicker model, thereby confirming that, in 
practice, the anisotropic approximation in the long-wavelength limit 
represents an adequate kicker description. 


25492 (CEA-CONF—-11661) Predesign study of a 4-5 Tesla 
superconducting Wiggler magnet for the ESRF. Ravex, A. (CEA 
Centre d’Etudes de Grenoble, 38 (France). Dept. de Recherche 
Fondamentale sur la Matiere Condensee); Lagnier, R.; Elleaume, 
P.; Ten Kate, H.H.J.; Ter Avest, D. CEA Centre d’Etudes de Greno- 
ble, 38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee. 1993. 3p. (CONF-930926—: 13. international confer- 
ence on magnet technology, Victoria (Canada), 20-24 Sep 1993). 


Order Number DE94629525. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The European Synchrotron Radiation Facility will provide a beam 
line for very hard photons well above 250 keV which requires a 
high field three pole wavelength shifter. The nominal and design 
fields of the proposed wiggler are 4 and 5 T respectively while the 
nominal field integral over the central pole is 0.256 Tm. The mag- 
net consists of a main and two side pole coils connected in series. 
An additional superconducting correction system enables to bal- 
ance the field integral. The coils are enclosed and prestressed in 
an aluminum coil housing. Field enhancement, shielding and force 
balancing in the coils is achieved with two iron plates sandwiching 
the coil housing. The cooling concept is a cryostat with helium 
recondensation provided by a mechanical hybrid GM AND JT re- 
frigerator with a cooling capacity of about 2.2 W at 4.4 K. The 
paper reports on the various design concepts and optimizations 
and finally the preferred solution is presented. (authors). 1 fig. 


25493 (CEA-DAPNIA-SEA-93-06) Progress on RF super- 
conductivity at Saclay. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de |’instrumentation Asso- 
ciee. 1993. 2p. (CONF-930511-: PAC '93: international particle 
accelerator conference, Washington, DC (United States), 17-20 
May 1993). Order Number DE94629526. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The authors report substantial progress in R and D on supercon- 
ducting accelerating cavities at Saclay. (authors). 


25494 (CEA-LNS-SM-93-36) Investigation of the limitation 
of polarized ion beams produced by an electron beam ionizer. 
Lemaire, J.L. Laboratoire National Saturne, Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). 1993. 11p. (CONF-930544—: 
Conference on polarized ion sources and polarized gas targets, 
Madison, WI (United States), 23-27 May 1993). Order Number 
DE94629520. Source: OSTI; NTIS (US Sales Only); INIS. 

For several years, the Saturne National Laboratory polarized 
proton and deuteron ion source has produced H* and D* beam in- 
tensities of 700A, that allow to accelerate 3. 10'’ particles at 2.9 
GeV in the Saturne synchrotron. Developments were carried out on 
the atomic beam /1/, ionization process and sextupole selection. 
We present the last results concerning the improvements on the 
Electron Beam lonizer (Anac type), that have led to an intense 
beam current of 2.5 mA. (author). 


25495 (CEA-LNS-SSGD-93-60) A hollow cathode ion 
source as an EBIS injector for metallic elements. Visentin, B.; 
Harrault, F.; Gobin, R.; Leroy, P.A. Laboratoire National Saturne, 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 1993. 7p. 
(CONF-9308136—: 5. international conference on ion sources, Bei- 
jing (China), 31 Aug - 4 sep 1993). Order Number DE94629523. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A Hollow Cathode lon Source (HCIS) has been developed in our 
Laboratory to produce, by cathodic sputtering in a glow discharge, 
an one charge metallic ion beam. This source is used as an injec- 
tor for the Electron Beam lon Source (EBIS) Dione that produce, 
after ion stripping, a highly charged heavy ion beam for accelera- 
tion in Mimas - Saturne synchrotrons. On account of the good 
pulse to pulse repeatability of the HCIS, the very long lifetime of 
the cathode (several months), as well as the very good value of 
the normalized emittance (enorm = 4.10-9 mmrad), this source ap- 
pears as an ideal EBIS injector for metallic and gaseous elements. 
In this paper we report the description of the HCIS and the experi- 
mental results achieved, after injection in the EBIS, by the 
production of heavy ion beams like Fe®°+, Au®°+, and U55+ (from 
4.10’ to 9.10® ions/cycle). (author). 


25496 (FNAL-TM—1888) Local Dispersion insert: The +T 
knob for accelerators. Visnjic, V. Fermi National Accelerator Lab.., 
Batavia, IL (United States). May 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94015186. Source: OSTI; NTIS; INIS; GPO Dep. 

The Local Dispersion Insert is a novel three-quadrupole cell 
which produces local dispersion and beta waves while leaving all 
other beam parameters unchanged. The obtained dispersion bump 
can be effectively used to control the transition energy and the so- 
called +T jump of an accelerator. Since the induced beta wave is 
local and the tune shift is zero, the Local Dispersion Insert is an 





extremely efficient cell, typically requiring only a small number of 
magnets in order to achieve a yT jump. Since the desired yT jump 
can be obtained by locally decreasing the dispersion, the well 
known problems which accompany the conventional yT jump 
schemes, like large maximal dispersion, transverse emittance 
growth etc. are absent. The paper contains three applications of 
the Locai Dispersion Insert: the yT jump in the Main Injector, the 7 
adjustment in the Antiproton Debuncher (both at Fermi National 
Accelerator Laboratory), and the +~T jump in the Relativistic Heavy 
lon Collider at Brookhaven National Laboratory. 


25497 (FNAL-TM-1889) Description and calibration beam- 
line SEM/lon Chamber Current Digitizer. Schoo, D. Fermi 
National Accelerator Lab., Batavia, IL (United States). May 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE94013852. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following on beamline SEM/ion cham- 
ber current digitizers: Module description; testing and calibration; 
common setup procedures; summary of fault indications and asso- 
ciated causes; summary of input and output connections; SEM 
conversion constant table; ion chamber conversion constant table; 
hexadecimal to decimal conversion table; and schematic diagram. 


25498 (FZR-93-11) Neutronic problems of a compact 14 
MeV plasma neutron source. Kumpf, H. (Forschungszentrum 
Rossendorf e.V. (FZR), Dresden (Germany)); Noack, K.; 
Krasnoperov, V.G. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Apr 1993. 28p. Order Number 
DE94779140. Source: OSTI; NTIS (US Sales Only); INIS. 

Some neutronic problems connected with the design of a com- 
pact 14 MeV neutron source for fusion material research based on 
a plasma mirror are treated. (orig.) 


25499 (GANIL-A-93-01) The standard GANIL data acquisi- 
tion system. Raine, B.; Tripon, M.; Piquet, B. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1993. 4p. 


(CONF-930640—: 8. IEEE conference on real-time computer appli- 


cations in nuclear, particle and plasma physics, Vancouver 
(Canada), 8-11 Jun 1993). Order Number DE94630698. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The GANIL generai data acquisition system is described, which 
is based on VME crates distributed in several experimental areas, 
linked to a VAX cluster by optical fibers and ethernet for control 
and storage. Acquisition buses are CAMAC, FERA and VXI. The 
system configuration, experiment description procedures and adap- 
tation for VXI and remote controls for the 4% INDRA detector are 
presented. The INDRA asynchronous electronic trigger is also dis- 
cussed. (author) 2 refs., 4 figs. 


25500 (INIS-mf—13949, pp. 80) Gyrotron amplifiers for driv- 
ing electron positron supercolliders. Granatstein, V.L. (Maryland 
Univ., College Park, MD (United States). Lab. for Plasma Re- 
search). Israel Physical Society, Jerusalem (Israel). 10 May 1994. 
94p. (CONF-9405195-—: 1994 annual meeting of the Israel Physical 
Society, Haifa (israel), 10 May 1994). In /srael Physical Society 
“ 1994 annual meeting. Order Number DE94630140. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Short communication. LINEAR COLLIDERS/Klystrons; GYRO- 
CONS; GYROFREQUENCY; KLYSTRONS; TEV RANGE 01-10 


25501 (INIS-RU-375, pp. 193-196) On radiation-protective 
properties of charging glasses. Tsetlin, V.V.; Shurshakov, V.A.; 
Metlitskaya, Eh.Yu. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF- 
9009550—: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5. All-Union conference on ionizing 
radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of experimental testings of protective properties of 
charged glasses under irradiation at an electron linac are reported. 
6 refs. 


25502 (INIS-RU-375, pp. 197-200) Suppression of hard 
component of REB bremsstrahlung by means of a dielectric 
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plate at the acceleration output. Loza, M.!.; Ravaev, A.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
Stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5. 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experiments on the suppression of a hard component of 2 Mv 
energy and 120 ns pulse beam bremsstrahlung at a linac outlet are 
described. Comparison of results of REB effect on the plate and 
lead confirm indirectly the existence of effective plate charging and 
the bremsstrahlung suppression model proposed. 5 refs. 


25503 (JAERI-M-93-228, pp. 796-801) Cold neutron radiog- 
raphy using low power accelerator. Kiyanagi, Yoshiaki (Hokkaido 
Univ., Sapporo (Japan). Faculty of Engineering); Iwasa, Hirokatu. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-—: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

A cold neutron source which can be adopted at a low power ac- 
celerator was studied. Time-of-flight radiography using the cold 
neutron source was performed. It is suggested that time-of-flight 
cold neutron radiography has possibility to distinguish the materials 
more clearly than the traditional film method since large contrast 
differences can be obtained by using digital data of the neutron in- 
tensity at different energies from thermal to cold region. Material 
will be identified at the same time by this method. (author). 


25504 (JINR—1-64-94, pp. 12-25) Spallation neutron source 
with hard energy spectrum for detector component testing at 
the Dubna synchrophasotron. Kovalenko, A.D.; Panebrattsev, 
Yu.A.; Yurevich, V.1. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation); Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1994. In JINR rapid communica- 
tions: Collection. 63p. Order Number DE94630699. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A white neutron source has been recently constructed on the 
basis of the Dubna Synchrophasotron. A flux of neutrons with en- 
ergies over the range up to several GeV is produced by spallation 
reactions using a pulsed proton-deuteron beam from the Syn- 
chrophasotron. The spallation neutron source on a Pb(W and 2° U 
in future) thick target has been intended for radiation damage stud- 
ies of detector components of experimental setups at colliders. 8 
refs., 9 figs., 4 tabs. 


25505 (JINR-93-180, pp. 63-66) Elements of experimental 
setups. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of High Energy. 1993. In Users handbook. 71p. Order 
Number DE94627992. Source: OSTI; NTIS (US Sales Only); INIS. 

Schemes of quadrupole lenses and dipole magnets are given. 
The scheme of a thin-walled liquid hydrogen target and of the hy- 
drogen liquefication system is given too. At present the electronic 
group is involved in the development and production of FASTBUS 
and VME modules. 1 ref.; 4 figs.; 2 tabs. 


25506 (JINR-E-7-93-126, pp. 157-158) K4-K10 project TRE- 
BLe: two ring exotic beam laboratory. Gorshkov, V.A. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation)); Maly- 
shev, O.N.; Oganessian, Yu.Ts. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203-—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 ref., 1 tab. STORAGE RINGS/hadronic 
atoms; STORAGE RINGS/research programs; ELECTRON COOL- 
ING; HALF-LIFE; HEAVY IONS; HELIUM 8 BEAMS; JINR U-400 
CYCLOTRON; MEV RANGE 100-1000 


25507 (JINR-E-7-93-126, pp. 159) The isospin laboratory, A 
North American Radioactive-Beams Project. Nitscke, J.M. 
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(Lawrence Berkely Laboratory, University of California (United 
States)). Joint inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Nuclear Reactions. 1993. 192p. (CONF-9305203—: 
International school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. ION BEAMS/IbI 88-inch cyclotron; ION 
BEAMS/research programs; HEAVY IONS; MEV RANGE 100-1000 


25508 (JINR-E-7-93-126, pp. 160) The PIAFE project at 
Grenoble. Liatard, E. (inst. des Sciences Nucleaires, Grenoble 
(France)). Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). Lab. of Nuclear Reactions. 1993. 192p. (CONF-9305203-: 
International school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. |ON BEAMS/heavy ions; ION BEAMS/sara 
cyclotron; BEAM ACCEPTANCE; BEAM EXTRACTION; MASS 
SPECTROMETERS; MEV RANGE 10-100; RESEARCH PRO- 
GRAMS; TARGET CHAMBERS 


25509 (JINR-E-7-93-126, pp. 161) The project for sec 
ondary ion beam facility at LNS. Alba, R. (Instituto Nazionale di 
Fisica Nucleare Laboratorio Nazionale del Sud, Catania, (Italy)); 
Calabretta, L.; Ciavola, G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions. 1993. 192p. 
(CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS 

Short communication. FISSION FRAGMENT SPECTROME- 
TERS/cyclotrons; BEAM SEPARATORS; CYCLOTRONS; HEAVY 
IONS; ION BEAMS; ITALY; MEV RANGE 100-1000; RESEARCH 
PROGRAMS 


25510 (JINR-E-7-93-126, pp. 163) The COMBAS projectile 
tragment separator: Present and future. Artukh, A.G. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation)); Gridnev, G.F.; 
Grushezki, M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1993. 192p. (CONF- 
9305203-—: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). in Heavy ion 
physics. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BEAM SEPARATORS/heavy ions; ION 
BEAMS; JINR U-400 CYCLOTRON; MEV RANGE 10-100; RE- 
SEARCH PROGRAMS 


25511 (JINR-E-7-93-126, pp. 166) The status of the ion 
source decris and prospects of ECR source coupling to FLNR 
accelerators. Efremov, A.A. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); Kutner, 
V.B.; Lebedev, A.N.; Pivarc, J. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. _DUOPLASMATRONS/heavy __ ions; 
DUOPLASMATRONS/ion beams; DUOPLASMATRONS; JINR CY- 
CLOTRONS; MAGNETIC FIELDS; RESEARCH PROGRAMS 


25512 
recoil separator: a facility for heavy element research. 
Lazarev, Yu.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Lobanov, Yu.V.; Mezentsev, A.N. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig., 1 tab. BEAM SEPARA- 
TORS/heavy ions, FLOWSHEETS; ION BEAMS; JINR U-400 
CYCLOTRON; MEV RANGE 100-1000; MULTIWIRE PROPOR- 
TIONAL CHAMBERS; SI SEMICONDUCTOR DETECTORS 
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(JINR-E-7-93-126, pp. 172-173) The Dubna gas-filled 
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25513 (JINR-E-9-93-332) Main features of ECR ion source 
vacuum systems. Pivarc, J. (Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav). Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
16p. Order Number DE94628003. Source: OSTI; NTIS (US Sales 
Only); INIS. 

23 refs.; 7 figs.; 3 tabs. 

This is a paper giving a view on the main features of vacuum 
systems of ECR (Electron Cyclotron Resonance) ion sources. It is 
still very interesting to use such a source as a possible source of 
high charge state ions at upgrading present heavy particle acceler- 
ators. Scaling relationships are given as a basis for understanding 
the vacuum configurations of ECR ion sources. The relevance of 
gas desorption effects to vacuum equilibrium and stability is also 
pointed out. lon induced pressure instability, a model of hydrogen 
diffusion and influence of neutral gases on the vacuum stability of 
ECR ion sources are discussed. 23 refs.; 7 figs.; 3 tabs. 23 refs.; 7 
figs.; 3 tabs. 


25514 (JINR-R-2-93-235) Electronuclear target with water 
used as a coolant. Sosnin, A.N.; Levchuk, L.G.; Shmakov, S.Yu. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Computing Techniques and Automation. 1993. 4p. (In Russian). 
Order Number DE94628023. Source: OSTI; NTIS (US Sales Only); 
INIS. 

3 refs.; 3 tabs. Submitted to At. Ehnerg. 

Features of the accelerator breeder, using water as a coolant, are 
investigated. Comparison with the lead cooled target is given. Total 
yield of fissile nuclei is changed insignificantly, the amount of neu- 
trons escaping the target is falling down sharply, heat generation is 
approximately doubled. 3 refs.; 3 tabs. Submitted to At. Ehnerg. 


25515 (JINR-R-2-93-236) Characteristics of electronuclear 
targets containing water. Barashenkov, V.S.; Levchuk, L.G.; Sos- 
nin, A.N.; Shmakov, S.Yu. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 8p. (In Russian). Order Number DE94628024. Source: 
OSTI; NTIS (US Sales Only); INIS. 

4 refs.; 4 figs.; 2 tabs. Submitted to At. Ehnerg. 

Characteristics of the accelerator breeder target irradiated by 
protons with energy Tp=1 GeV and using water as a coolant are 
investigated. Effects of the chemical ties of hydrogen atoms in wa- 
ter molecules and of the nuclei mobility are considered in the 
calculations. While studying the PWR (Pressurized Water Reactor)- 
type target one can find the evident increase in heat generation, 
decrease in the rate of fissile isotope generation with the increase 
of the U2%5 and Pu®® nuclei concentration in the target composi- 
tion. 4 refs.; 4 figs.; 2 tabs. Submitted to At. Ehnerg. 


25516 (JINR-R-9-93-280) Superconducting magnets with a 
ferromagnetic yoke of the window frame type for field induc- 
tion of ~ 3,6 T. Kovalenko, A.D.; Averichev, S.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1993. 3p. (In Russian). Order Number DE94628022. Source: 
OSTI; NTIS (US Sales Only); INIS. 

5 refs.; 1 fig.; 1 tab. 

To provide magnetic fields over a range of 3.5-5 T dysprosium 
plates are proposed to be used in superconducting magnets with a 
window frame type ferromagnetic yoke. Numerical estimations 
were made for several options of magnet parameters. 5 refs.; 1 
fig.; 1 tab. 


25517 (Jue+2878) Particle beam digital phase control sys- 
tem for COSY. Schnase, A. Kernforschungsanlage Juelich GmbH 
(Germany). Inst. fuer Kernphysik; Technische Hochschule Aachen 
(Germany). Feb 1994. 1938p. (In German). Order Number 
DE94781743. Source: OSTI; NTIS (US Sales Only); INIS. 

Particle accelerators require that the orbit of the charged parti- 
cles in the vacuum chamber is controlled to fulfil narrow limits. This 
is done by magnetic deflection systems and exactly adjusted 
rf-acceleration. Up to now the necessary control-functions were re- 
alised with analogue parts. This work describes a digital phase 
control system that works in real time and is used with the proton 
accelerator COSY. The physical design of the accelerator sets the 
accuracy-specifications of the revolution frequency (<1 Hz in the 
whole range from 400 kHz to 1.6 MHz), the phase-difference 





(<0.01 ), the signal-to-noise-ratio (<-60 dBc) and the update rate 
(<1 ys) of the parameters. In a typical operation the beam is first 
bunched and synchronised to the reference oscillator. After that the 
beam influences the rf-system with the help of charge detectors and 
now the rf-systems will be synchronised with the bunched beam. 
This control-loop is modelled and simulated with PSPICE. (orig.) 


25518 (KEK-PROC-93-7, pp. 1-7) Accelerator issues. 
Kurokawa, Shin-ichi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: Interna- 
tional workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 
Luminosity of more than 2-3x10% cm-*s~—' of the B-factory re- 
quires vertical §-values at the interaction point of the order of 1 cm 
and beam currents of the order of 1 A. Accelerator issues related to 
these small §-values and large stored currents such as large chro- 
maticity, strong coupled-bunch instabilities, high photon dose and 
high heat load on vacuum chambers, etc. are discussed. (author). 


25519 (KEK-PROC—93-7, pp. 8-18) Physics at B-factories (a 
theoretical talk). Lipkin, H.J. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Nuclear Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9211172-: International workshop on B factories: accelerators and 
experiments, Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of 
international workshop on B-factories: accelerators and experi- 
ments (BFWS92). 435p. Order Number DE94737962. Source: 
OSTI; NTIS; INIS. 

The main motivation for B factories is the investigation of CP 
violation. We consider two questions: (1) Why has there been es- 
sentially no experimental progress in CP violation in the 28 years 
since its discovery in 1964? (2) Why do we expect better results 
from B factories? (author). 


25520 (KEK-PROC—93-7, pp. 19-30) The B-factory project at 
KEK. Kurokawa, Shin-ichi (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Satoh, Kotaro. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9211172—: International workshop on B factories: accelerators and 
experiments, Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of 
international workshop on B-factories: accelerators and experi- 
ments (BFWS92). 435p. Order Number DE94737962. Source: 
OSTI; NTIS; INIS. 

The B-Factory project at KEK aims at constructing an accelerator 
complex which enables us to detect the CP-violation effect of B- 
mesons. It is a two-ring electron-positron collider of 3.5x8 GeV in 
the existing TRISTAN tunnel. The design peak luminosity is 10% 
cm-*s—', which will be realized in two steps: from a small-angle 
collision with a luminosity of 2x10°° cm —*s—' to a large-angle 
crab-crossing scheme with the final luminosity of 10° cm-@s—". 
Progress of design work and present status of R and D are re- 
ported. (author). 


25521 (KEK-PROC-—93-7, pp. 39-43) PEP-Il design update 
and R and D results. Zisman, M.S. (Lawrence Berkeley Lab., CA 
(United States)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1993. (CONF-9211172-: International work- 
shop on B factories: accelerators and experiments, Tsukuba 
(Japan), 17-20 Nov 1992). In Proceedings of international work- 
shop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 

We describe the present status of the PEP-li asymmetric B 
factory design undertaken by SLAC, LBL, and LLNL. Design opti- 
mization during the past year and changes from the original CDR 
design are described. R and D activities have focused primarily on 
the key technology areas of vacuum, RF, and feedback system de- 
sign. Recent progress in these areas is described. The R and D 
results have verified our design assumptions and provide further 
confidence in the design of PEP-Il. (author). 


25522 (KEK-PROC-—93-7, pp. 44-49) Interaction region is- 
sues overview. Toge, Nobu (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
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Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-S211172-: In- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 

This paper presents a survey of issues associated with the inter- 
action region design at asymmetric electron-positron B-factories. 
(author). 


25523 (KEK-PROC—93-7, pp. 59-65) Results of beam 
physics studies in CESR. Rice, D.H. (Cornell Univ., Ithaca, NY 
(United States)); Temnykh, A.B. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: In- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 

Results of several beam physics topics studied in CESR ma- 
chine studies are presented. Issues related to B factory design and 
luminosity upgrades at CESR have been priority topics for study at 
CESR. Results of measurements of horizontal-vertical coupling, 
beam-beam interaction at parasitic crossings, ion and dust trap- 
ping, and hardware performance are presented. Beam physics 
studies will continue to be a key part of the design process of B 
factories. (author). 


25524 (KEK-PROC-93-7, pp. 66-70) Beam life time from 
beam-beam bremsstrahlung. Funakoshi, Yoshihiro (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. 
(CONF-9211172-: International workshop on B factories: accelera- 
tors and experiments, Tsukuba (Japan), 17-20 Nov 1992). In 
Proceedings of international workshop on B-factories: accelerators 
and experiments (BFWS92). 435p. Order Number DE94737962. 
Source: OSTI; NTIS; INIS. 

An experiment and related calculations on beam life from the 
beam-beam Bremsstrahlung in the present TRISTAN are 
described. The beam-beam Bremsstrahlung process plays an im- 
portant role on particle loss in the TRISTAN and contributes to 
nearly a half of the loss rate. The observed beam life time from the 
beam-beam Bremsstrahlung agrees very well with the calculation, 
provided that we take the effect of finite transverse dimension of 
the beams into account. (author). 


25525 (KEK-PROC-—93-10) Proceedings of the 18th linear 
accelerator meeting in Japan. Sato, Isamu; Takasaki, Eiichi; 
Takeda, Seishi; Nakahara, Kazuo (eds.). National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. 471p. (in 
Japanese, English). (CONF-9307187—: 18. linear accelerator meet- 
ing, Tsukuba (Japan), 21-23 Jul 1993). Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 115 of the presented papers are indexed individually. 
(J.P.N.). 


25526 (KEK-PROC-—93-15, pp. 72-76) Implementation of 
photo-nuclear process in EGS-4 code. Sasamoto, Nobuo (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Takahashi, Hiroshi; Ishikawa, Satoshi; 
Ishituka, Tatsuo. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1993. (in Japanese). (CONF-9307170—: 3. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). 
In Proceedings of the third EGS4 users’ meeting in Japan. 134p. 
Order Number DE94753220. Source: OSTI; NTIS; INIS. 

Photo-nuclear processes play an important role in evaluating ra- 
diation shielding performance of high energy linear electron 
accelerators. Recently, the electron cascade code, EGS-4, is be- 
coming the standard shield design tool, however, this code dose 
not include the photo-nuclear processes. The new version of 
EGS4-PN has been developed to calculate the neutron generation 
yield due to the photon absorption by nuclei. The implementation 
of the process into the EGS-4 code, the new bias system to im- 
prove the statistical errors of the results and generation of the 
photo nuclear cross section will be discussed in the present report. 
The results of the new code agreed with the photo neutron spectra 
of the Monte Carlo calculation by Alsmiller et al. (author). 
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25527 (KEK-PROC-—93-15, pp. 118-120) Consideration on 
electron linac and target system for the positron factory. 2. 
Kaneko, Hirohisa (Japan Atomic Energy Research Inst., Takasaki, 
Gunma (Japan). Takasaki Radiation Chemistry Research Establish- 
ment); Okada, Sohei. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1993. (in Japanese). (CONF- 
9307170—-: 3. EGS4 users’ meeting in Japan, Tsukuba (Japan), 
26-28 Jul 1993). In Proceedings of the third EGS4 users’ meeting 
in Japan. 134p. Order Number DE94753220. Source: OSTI; NTIS; 
INIS. 

JAERI Takasaki has been promoting design studies for the 
Positron Factory, which aims at production of linac-based intense 
monoenergetic positron beams of 10's~" in intensity. We have 
developed a new Monte Carlo simulation system (EGS4-SPG) for 
the design of the complicated target (electron/positron converter 
and positron moderator). In this simulation system, the EGS4 code 
is applied when energies of positrons are more than a cut-off en- 
ergy. The calculation on the behavior of positrons is switched to 
the SPG code (thermalization, diffusion, annihilation, reemission) 
below the cut-off. The combination of EGS4 and SPG made it clear 
that photons from the converter play a considerable role in the 
slow positron generation in the moderator. (author). 


25528 (LA-12698-C, pp. 6, Paper 59) Development of a 
chopped high intensity muon beam at LAMPF. Fei, X. (Yale 
Univ., New Haven, CT (United States)); Ciskowski, D.; Ahn, H.; 
Dixson, R.; Hughes, V.W.; Matthias, B.E.; Pillai, C.; Woodle, K. 
Los Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A chopped positive muon beam with high intensity, low momen- 
tum, and high purity has been developed at LAMPF using a high 
voltage chopper system. The rise and fall times of the chopped 
muon beam are approximately 100 ns, the repetition rate extends 
up to 100 kHz and the extinction ratio for muons is 0.3%. The 
beam chopper system is described and the test results are pre- 
sented. This chopped high intensity u* beam is to be used to 
achieve resonance line-narrowing in a precision microwave spec- 
troscopy experiment on muonium. 


25529 (LA-12698-C, pp. 7, Paper 60) Phase space com- 
pression by frictional forces. Muehibauer, M. (TU Muenchen, 
Garching (Germany)); Daniel, H.; Hartmann, F.J. Los Alamos Na- 
tional Lab., NM (United States). Jan 1994. (CONF-9304145-: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The design of a device for cooling a beam of charged particles 
by simultaneous moderation in matter and acceleration in an 
electrostatic field was studied by closed-form and Monte Carlo cal- 
culations. These calculations show that the spectral density and 


the density in phase space can be increased by factors of 7 and 
60, respectively. 


25530 (LA-12698-C, pp. 9, Paper 52) Results from the new 
PSI beam lines. Abela, R. (Paul-Scherrer-institute (Switzerland)); 
Foroughi, R.; Renker, D. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the International Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 
At PSI a long upgrading program for the 590 MeV accelerator 
and the secondary beam lines is almost finished now. The authors 
report first results from measurements of particle rates and spot 
sizes of secondary beam lines with special emphasis of the new 
7E5 channel. An extension of this beam line, the pion-muon- 
converter, which will be installed in 1994, is also described. The 
polarization of cloud muons has been calculated by Monte Carlo 
methods and the results for the E5 channel is presented. 
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25531 (LA-12698-C, pp. 10, Paper 53) The EC pulsed muon 
facility at ISIS. Eaton, G.H. (Rutherford Appleton Laboratory, 
Chilton (United Kingdom)); Scott, C.A.; Williams, W.G. Los Alamos 
National Lab., NM (United States). Jan 1994. (CONF-9304145-: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The ISIS pulsed surface muon facility at RAL is presently under- 
going a major expansion to provide three experimental ports with 
simultaneous single muon pulses at 50 Hz. This EC funded up- 
grade of the South side muon beam line is described together with 
some development results obtained recently which are relevant to 
this improvement program. A brief reference is also made to the 
RIKEN sponsored decay muon beam being built on the north side 
of the extracted proton beam. These two upgrades are expected to 
be complete by May 1993 (EC upgrade) and June 1994 (RIKEN 
decay beam), and will provide access to six experimental ports for 
research in low energy muon science for the European and Japan- 
ese scientific communities. 


25532 (LA-12698-C, pp. 12, Paper 55) Ultra-slow muon fa- 
cility project. Nagamine, K. (Univ. of Tokyo (Japan)); Miyake, Y.; 
Birrer, P.; Shimomura, K.; lwasaki, M.; Kuga, T.; Marangos, J. Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145-: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A concept, a construction and an account of commissioning ex- 
periments up to May 1993 are given for the recently completed 
ultra-slow positive muon facility at the pulsed muon facility of UT- 
MSL/KEK. The intense and slow y* beam with an extremely small 
phase-space volume to be produced in this facility will open a new 
muon sciences including uSR studies on material surfaces. 


25533 (LA-12698-C, pp. 12, Paper 57) A surface muon 
beam at CEBAF. Kossler, W.J.; Benesch, C.M.; Greer, A.J. Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A 400 MeV, 1 ma electron beam might become available at CE- 
BAF. This beam is proposed to drive a UV FEL and upon exiting 
the FEL would otherwise be dumped. That this beam might be 
useful for the production of surface muons and positrons was first 
pointed out by Harshman and Mills. The author has made calcula- 
tions of the surface beam yield to be expected and found that 
about 2.5 x 10®u*s—' might be expected into a fairly small spot. 
This is an essentially DC beam. These calculations, and how this 
beam might be implemented, including target considerations, are 


discussed. The positron yield has been estimated to be 2.5 x 101° 
slow e* s—'. 


25534 (LA-12698-C, pp. 14, Paper 54) Construction of 
RIKEN-RAL muon facility at ISIS. Nagamine, K. (Institute of 
Physical and Chemical Research, Saitama (Japan)); Matsuzaki, T.; 
Ishida, K.; Watanabe, |.; Kadono, R.; Eatons, G.H.; Jones, H.J.; 
Thomas, G.; Williams, W.G. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145-: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

By utilizing the intense pulsed proton beam available at the ISIS 
facility of RAL, the new muon facility project of an advanced super- 
conducting muon channel funded by the RIKEN is now under 
construction. The new facility, by adopting the superconducting so- 
lenoid system, will produce the strongest backward decay pulsed 
y.— or p* in the momentum range from 20 MeV/c to 120 MeV/c. 
Also, by adopting the pulsed magnetic kicker, each one of two 





muon pulses will be supplied to two extraction channels simultane- 
ously. Various important muon science experiments will be 
realized. The first beam will be around summer of 1994. 


25535 (LA-12698-C, pp. 26, Paper 56) Slow muon physics: 
Applications to problems in superconductivity. Harshman, D.R. 
(AT&T Bell Laboratories, Murray Hill, NJ (United States)). Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

The production of low-energy positive muons and Mu7 ions us- 
ing solid moderators (e.g. LiF and Cu) was first reported in 1986. 
Subsequent experiments which utilized rare-gas solid moderators 
were successful in increasing the slow ,* yield by a factor of about 
100. Coupled with high-intensity accelerator sources, a high-flux 
(~105 slow yu*/s) appears feasible, allowing for the study of a num- 
ber of interesting problems in superconductivity, 2D-magnetism, 
surface physics, chemistry, and atomic physics. As a compliment 
to other techniques, n.*SR has enjoyed a certain success in deter- 
mining the pairing state and basal-plane penetration depth in 
selected high-T, and other superconductors. However, the interpre- 
tation of u*SR data are often complicated by materials problems, 
pinning-induced flux-lattice disordering, and motional effects. To 
separate the intrinsic and extrinsic contributions, phase-pure single- 
crystal samples, having optimal stoichiometry, are required. The 
highest-quality high-T. single crystals are generally of small dimen- 
sion or in the form of thin films, requiring a sub-millimeter muon 
beam diameter and/or a very high stopping power. Such a beam is 
possible using muon moderation coupled with brightness enhance- 
ment techniques. 


25536 (LA-12759-MS) Generalized design formulas for low 
energy electromagnetic quads. Liska, D.J. Los Alamos National 
Lab., NM (United States). Jun 1994. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94014853. Source: OSTI; NTIS; INIS; GPO Dep. 
This technical note is the result of the quadrupole magnet design 
efforts that went into the development of proposals for large high- 
powered linear accelerators such as the Accelerator for Production 
of Tritium (APT), Accelerator for Base Conversion (of Plutonium) 
(ABC), and Accelerator for Treatment of (radioactive) Waste (ATW). 
In all these applications it was necessary to develop designs for nu- 
merous (hundreds) of electromagnetic quadrupoles (EMQs). EMQs 
are required since long-term reliability, radiation damage potential, 
and large aperture dictate against the use of permanent magnet 
quadrupoles (PMQs) for these powerful machines. One object of 
the magnet design effort was to provide a quick, reliable, and easy 
means of converting raw physics requirements (magnetic impulse, 
focal length, and boretube aperture) into realistic electrical, cooling, 
facility interface, and mechanical specifications and configurations— 
in other words, to easily convert physics requirements to a reliable 
design that could be drawn on paper, shown to vendors, and 
presented to peer review committees as a well-developed and be- 
lievable concept. The empirical formulas that were derived have 
been gathered together in this technical note. They will be useful 
for other designers interested in an easy way of coming up with a 
rather complete mechanical as well as electrical and magnetic de- 
sign for EMQs. Included are lab tests of designs derived from 
these formulas and comparisons with other real EMQ designs. 
These demonstrate the good accuracy of the empirical formulas. 


25537 (NIIEFA-P-V—0873) Experimental study on character- 
istics of accelerated electron beam of the LUEhR-20M 
therapeutical linear accelerator. Vakhrushin, Yu.P.; Gusev, E.K.; 
Kirillin, Yu.Yu.; Nikolaev, V.M.; Smirnov, V.L.; Terent’ev, V.V.; 
Malyshev, V.P.; Prudnikov, |.A.; Chichikalov, Yu.F. Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(Russian Federation). 1991. 27p. (In Russian). Order Number 
DE94629527. Source: OSTI; NTIS (US Sales Only); INIS. 

The LUER-20M linear resonance electron accelerator designed 
for therapy is described brifly. Experimental investigations into 
characteristics of accelerated electron beam are conducted. Effi- 
ciency of energy control device is tested. The possibility of beam 
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current and energy tuning in a wide range is confirmed. Energy 
leading and spectral characteristics are obtained. Improvement of 
energy spectra and decrease of destabilizing factors in the low- 
energy mode where electrons are decelerated at the end of 
accelerating structure are revealed. Comparatively narrow energy 
spectra, small diameter and divergence of the beam allow to obtain 
perfect current transmission through the bending-shaping device 
and to form uniform theraupetic fields. Results of experiments and 
calculations coincide well. 16 refs., 22 figs. 


25538 (OUP-94-02) Distributed SClbased data acquisition 
systems constructed from SCI bridges and SCI switches. Wu 
Bin (Oslo Univ., Fysisk Inst., Oslo (Norway)); Kristiansen, E.; 
Skaali, B.; Bogaerts, A.; Divia, R.; Perea, E. Oslo Univ. (Norway). 
Fysisk Inst. Jan 1994. 16p. Order Number DE94630700. Source: 
OSTI; NTIS; INIS. 

The IEEE standard 1596-1992, Scalable Coherent Interface 
(SCI) provides novel possibilities to build data acquisition systems 
for large and very high rate experiments in high energy physics. 
The RD24 project at CERN started two years ago to investigate 
applications of SCI to data acquisition at the Large Hadron Collider 
(LHC). As part of the RD24 project, simulation of large SCl-based 
data acquisition systems is performed by a simulator written in the 
object-oriented language MODSIM Il. The goal of this paper is to 
investigate the difference between SCI switch- and SCl-based sys- 
tems, and to study some of the design criteria for the SCI switch 
element to form the interconnection of large scale SCi-based data 
acquisition systems. 15 refs., 14 figs., 2 tabs. 


25539 (OUP-94-06) A study of routing algorithms for SCL 
Based multistage networks. Wu Bin (Oslo Univ., Fysisk Inst., 
Oslo (Norway)); Kristiansen, E.; Skaali, B.; Bogaerts, A. Oslo Univ. 
(Norway). Fysisk Inst. Mar 1994. 21p. Order Number DE94630701. 
Source: OSTI; NTIS; INIS. 

The report deals with a particular class of multistage Scalable 
Coherent Interface (SCI) network systems and two important rout- 
ing algorithms, namely self-routing and table-look up routing. The 
effect of routing delay on system performance is investigated by 
simulations. Adaptive routing and deadlock-free routing are studied. 
8 refs., 11 figs., 1 tab. 


25540 (SAND—94-1422C) Test results on the SSC Low En- 
ergy Booster rf cavity. Coleman, P. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Brandeberry, F.; Ferrell, 
J.; Grimm, T.; Hulsey, G.; Kwiatkowski, S.; Pacak, V.; Propp, A.; 
Taylor, L. Sandia National Labs., Albuquerque, NM (United States); 
Superconducting Super Collider Lab., Dallas, TX (United States). 5 
Jan 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000 AC35-89ER40486. 
(CONF-940618-4: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94013340. Source: OSTI; NTIS; INIS; GPO Dep. 

A tunable, high-accelerating-gradient cavity has been designed 
for use in the rf system of the Low Energy Booster (LEB) at the 
Superconducting Super Collider (SSC). Details of the cavity design 
are discussed along with low level, swept frequency, and high 
power test results. 


4304 Storage Rings 
Refer also to citation(s) 25673 


25541 (BNL-60436) Particle motion in crystalline beams. 
Haffmans, A.F.; Maletic, D.; Ruggiero, A.G. Brookhaven National 
Lab., Upton, NY (United States). 20 Apr 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94014088. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Studying the possibility of storing a low emittance (or “cooled”) 
beam of charged particles in a storage ring, the authors are faced 
with the effect of space charge by which particles are repelled and 
influence each others’ motion. The correct evaluation of the space- 
charge effects is important to determine the attainment and 
properties of Crystalline Beams, a phase transition which intense 
beams of ions can undergo when cooling is applied. In this report 
they derive the equations of motion of a particle moving under the 
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action of external resorting forces generated by the magnets of the 
storage ring, and of the electromagnetic fields generated by the 
other particles. The motion in every direction is investigated: in the 
longitudinal, as well as vertical and horizontal direction. The exter- 
nal forces are assumed to be linear with the particle displacement 
from the reference orbit. The space-charge forces are comparable 
in magnitude to the external focusing forces. The equations of mo- 
tion so derived are then used to determine confinement and 
stability conditions for the attainment of Crystalline Beams, using 
transfer matrices. 


25542 (BNL-60521) Study of the effect of the space 
charge using SYNCH. Haffmans, A.F.; Maletic, D.; Ruggiero, A.G. 
Brookhaven National Lab., Upton, NY (United States). 25 Apr 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94014086. Source: OSTI; NTIS; INIS; GPO Dep 

The interparticle repulsion, or space charge, limits the density of 
charged-particle beams that can be obtained in storage rings. In 
this report the authors study the effect of increasing the space 
charge, with an exact computation of the lattice parameters using 
SYNCH. Systematically increasing the ion density by decreasing 
the emittance with cooling techniques lowers the betatron tune, un- 
til the lower half-integral stopband resonance — also induced by the 
beam — is reached. In the simple model described in the report, 
the amount of “cooling” is limited by the encountered stopband of 
the lattice. Therefore, machines with a higher tune and larger peri- 
odicity are better suited to store beams with high space charge. 


25543 (BNL-60527) Cryogenics for the muon g-2 super- 
conducting magnet system. Lin, X. Jia (Brookhaven National 
Lab., Upton, NY (United States)); Addessi, L.J.; Cullen, J.R. Jr.; 
Esper, A.J.; Meier, R.E.; Pai, Chien-ih; Snydstrup, L.P.; Tallerico, 
T.N.; Green, M.A. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940615— 
2: 15. international cryogenic engineering conference, Genoa 
(Italy), 7-10 Jun 1994). Order Number DE94014906. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The g-2 muon storage ring magnet system consists of four large 
superconducting solenoids that are up to 15.1 m in diameter. In 
addition there is a 1.8 meter long actively shielded inflector dipole 
that is to guide the beam into the storage ring. The g-2 supercon- 
ducting magnets will be cooled using forced two-phase helium in 
tubes that is provided from the J-T circuit of a 625 W refrigerator. 
The two-phase helium flows from the refrigerator J-T circuit through 
a heat exchanger in a storage dewar that acts as a phase separa- 
tor and a buffer for helium returning from the magnets. The g-2 
magnet cooling system consists of three parallel two-phase helium 
flow circuits that provide cooling to; the four large superconducting 
solenoids, the current interconnects between the solenoids with the 
5300 A solenoid gas cooled electrical leads, and the inflector 
dipole with its 2850 A gas cooled electrical leads. 


25544 (DESY-HERA-93-09) Resolution power of residual 
gas ionization monitors for proton beams at PETRA and 
HERA. Schotmann, T. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany); Hamburg Univ. (Germany). 2. Inst. fuer Ex- 
perimentaiphysik. Sep 1993. 113p. (In German). Order Number 
DE94779130. Source: OSTI; NTIS (US Sales Only); INIS. 
Residual gas ionisation monitors are used at DESY to measure 
emittances and profiles of proton beams. Multi channel plates are 
used as image itensifiers and video cameras are used to obsere 
the outcoming signals. The accuracy of this method is investigated. 
The influence of the space charge field of the proton bunches on 
the motion of ions within the monitors and instrumental effects on 
the obsered profile are surveyed. Theoretical calculations and 
Monte Carlo simulations are used to determine correction functions 
for these effects. The influence of the micro channel plates, optical 


systems and the video cameras on the obsered signals are also 
examined. (orig/HP) 


25545 (IC-93/376) The high current effect in the beam 
adjustment for NSRL electron storage ring. Wang Junhua. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
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10p. Order Number DE94628037. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes the high current effect discovered by the 
author. The adjustment method, to obtain the high injection storage 
current for NSRL Electron Storage Ring, is discussed. We give a 
preliminary analysis to this effect. The Septum magnet is located in 
the vacuum chamber of the storage ring in NSRL accelerator. The 
high current effect is related to this structure. Due to the discovery, 
the injection beam accumulation can be raised from the order of 
200mA to 300mA easily. The repeatability is excellent. (author). 8 
refs, 10 figs. 


25546 (IFVE-OUNK-91-107) Proton beam effect on a vac 
uum in the 3 TeV superconducting collider chamber. 
Kalinin, Yu.Zh.; Rogozinskij, V.G. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1991. 16p. (In Russian). Order 
Number DE94628038. Source: OSTI; NTIS (US Sales Only); INIS. 

Submittet to the journal VANT. 

On the base of phenomenological approach the influence of pro- 
ton beam on the vacuum in the 3 TeV Serpukhov tevatron vacuum 
chamber is considered. Analytical dependences allowing estimation 
of vacuum chamber pressure at 4.2 K with account of gas desorp- 
tion due to synchrotron radiation are obtained. Analysis of 
experimental data is performed by means of the obtained theoreti- 
cal dependences of pressure of synchrotron radiation parameters. 
Estimations of gas partial pressure in the vacuum chamber with 
the beam are given. Calculated pressure satisfies the UNK require- 
ments. 6 refs., 3 figs., 2 tabs. 


25547 (JINR-E-7-93-126, pp. 164) Electron cooling: the 
trends and prospects. Meshkov, I.N. (Center of Applied Physics 
and Technology, Lipetsk, Russia (Russian Federation)). Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions. 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON COOLING; ELECTRON 
BEAMS; HEAVY IONS; KEV RANGE 10-100; STORAGE RINGS 


25548 (JINR-E-7-93-126, pp. 165) Stimulated recombina- 
tion of atoms and optical polarization of nuclei. Zaretsky, D.F. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii). Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions. 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ELECTRON COOLING/ 
recombination; ELECTRON BEAMS; RECOMBINATION; POLAR- 
IZATION; PROTON BEAMS; RESEARCH PROGRAMS 


25549 (JINR-E-9-94-13) Horizontal crab-crossing scheme 
for tau-charm factory. Beloshitskij, P.F.; Perel’shtejn, Eh.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Problems. 1994. 7p. Order Number DE94628039. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Horizontal crab-crossing scheme is considered as further devel- 
opment of the versatile design of tau-charm factory. With versatile 
design collider gets in luminosity L ~ 10°° cm-* sec—' and has a 
possibility to work with conventional scheme as well as with 
monochromatization one. To upgrade an ability of design, a change 
of optics in interaction region to use crab-crossing scheme is sug- 
gested. This allows to increase a luminosity up to 5 - 10°° cm-@ 
sec~' while keeping the other part of a ring (arcs, straight section 
utilities etc) the same. The choice of micro-beta optics as a result 
of analysis of different possible solutions is made. The comparison 
of horizontal crab-crossing scheme and vertical with monochromati- 
zation one is performed. 12 refs., 3 figs., 2 tabs. 


25550 (KEK-PROC-93-7, pp. 31-38) CESR upgrade and 
conversion to a B factory. Welch, J.J. (Cornell Univ., Ithaca, NY 
(United States)). National Lab. for High Energy Physics, Tsukuba, 





Ibaraki (Japan). Jun 1993. (CONF-9211172-: International work- 
shop on B factories: accelerators and experiments, Tsukuba 
(Japan), 17-20 Nov 1992). In Proceedings of international work- 
shop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 
The long term plans for the Cornell electron-positron storage ring 
CESR include a rapid increase in the luminosity from our present 
peak of 2.5x10°* cm-*s—" to over 10x10%* cm—*s~—". This will be 
done using the present ring, but with new configurations which al- 
low higher stored beam currents. During this upgrade period many 
critical high current technologies will be developed and put into 
practice. In addition a great deal of rich B system data will be col- 
lected and analyzed. Then, when funding becomes available the 
machine will be ready to be converted to a two-ring unequal energy 
’B Factory’ capable of measuring CP violation in B decays. The up- 
grade and conversion plans are discussed in detail in this paper as 
well as the current status of key technical subsystems. (author). 


25551 (KEK-PROC—93-7, pp. 71-75) Local chromatic cor- 
rection scheme for LER of PEP-ll. Forest, E. (Lawrence Berkeley 
Lab., CA (United States)); Robin, D.; Zholents, A.; Donald, M.; 
Helm, R.; Irwin, J.; Sullivan, M.K. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: in- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 
The correction of the chromaticity of low-beta insertions in stor- 
age rings is usually made with sextupole lenses in the ring arcs. 
When decreasing the beta functions at the interaction point (IP), 
this technique becomes fairly ineffective, since it fails to properly 
correct the higher-order chromatic aberrations. Here we consider 
the approach for the PEP-II B Factory low energy ring (LER) where 
the chromatic effects of the quadrupole lenses generating low beta 
functions at the IP are corrected locally with two families of sex- 
tupoles, one family for each plane. For the IP straight section the 
lattice is designed in such a way that the chromatic aberrations are 
made small and sextupole-like aberrations are eliminated. The re- 
sults of 6-dimensional tracking simulations are presented. (author). 


25552 (KEK-PROC—93-15, pp. 121-125) Simulation of elec- 
tron/positron convertor for SPring-8. Mizuno, Akihiko 
(JAERI-RIKEN SPring-8 Project Team, Tokai, Ibaraki (Japan)); 
Suzuki, Shinsuke; Yoshikawa, Hiroshi; Hori, Toshihiko; Yanagida, 
Kenichi; Tamezane, Kenji; Kodera, Masahiko; Sakaki, Hironao; 
Yokomizo, Hideaki. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1993. (In Japanese). (CONF- 
9307170-: 3. EGS4 users’ meeting in Japan, Tsukuba (Japan), 
26-28 Jul 1993). In Proceedings of the third EGS4 users’ meeting 
in Japan. 134p. Order Number DE94753220. Source: OSTI; NTIS; 
INIS. 

SPring-8 is the largest synchrotron radiation facility in the world, 
which is under construction in Harima Science Garden City. It con- 
sists of 1 GeV-Linac, 8GeV-Synchrotron and 8GeV-Storage-ring. In 
order to avoid ion-trapping and make a beam-lifetime longer in the 
storage-ring, positrons will be used as accelerating particle, and 
are produced at the electron/positron convertor in the linac. in this 
paper, simulation of electron/positron convertor is presented, using 
EGS4 code for positron producing at a target, and our original 
tracking code for positron focusing section. In the simulation, we 
obtained electron/positron conversion efficiency of 0.58%, and sim- 
ulation data were qualitatively coincident with experimental data. 
(author). 


25553 (LA-UR-94-2195) Minimization of first-turn losses by 
excited neutrals in charge-changing injection of accumulator 
rings. Jason, A.wJ.; Blind, B.; Channel, P.; Wang, Tai-Sen. Los 
Alamos National Lab., NM (United States). [1994]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940618-6: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94014425. Source: OSTI; NTIS; GPO Dep. 

Substantial beam losses, due to production of excited neutrals 
by the foil stripper, have been observed to occur immediately after 
injection in accumulator rings that utilize charge-changing injection. 
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A technique is proposed, based on experimental and theoretical re- 
sults for excited-state production and stripping, that is potentially 
capable of reducing such losses by a factor greater than 10%. In 
the technique, foil stripping occurs in a shaped magnetic field that 
resolves the excited atomic levels into immediately stripped states 
that are within ring acceptance and those that can be ejected from 
the ring. An added magnetic-mirror-field configuration is Proposed 
as an effective means of minimizing interactions between stripped 
electrons and the foil. 
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Refer also to citation(s) 23909, 24962, 25154, 25476, 25704, 
25833, 25834, 25837, 25889, 26107, 26110, 26126, 26257, 26425, 
26472, 26499, 26904, 26967, 27095, 27109, 27142, 27177 


25554 (ANL/TD/CP-83205) Statistical properties of an algo- 
rithm used for illicit substance detection by fast-neutron 
transmission. Smith, D.L.; Sagalovsky, L.; Micklich, B.J.; Harper, 
M.K.; Novick, A.H. Argonne National Lab., IL (United States). 
[1994]. 7p. Sponsored by Federal Aviation Administration, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Contract 
DTFA03-03-X-00021 Contract 6-CO-160-00-195. (CONF-94061 76— 
2: 4. international conference on applications of nuclear techniques: 
neutrons and their applications, Crete (Greece), 12-18 Jun 1994). 
Order Number DE94013868. Source: OSTI; NTIS; GPO Dep. 

A least-squares algorithm developed for analysis of fast-neutron 
transmission data resulting from non-destructive interrogation of 
sealed luggage and containers is subjected to a probabilistic inter- 
pretation. The approach is to convert knowledge of uncertainties in 
the derived areal elemental densities, as provided by this algorithm, 
into probability information that can be used to judge whether an 
interrogated object is either benign or potentially contains an illicit 
substance that should be investigated further. Two approaches are 
considered in this paper. One involves integration of a normalized 
probability density function associated with the least-squares solu- 
tion. The other tests this solution against a hypothesis that the 
interrogated object indeed contains illicit material. This is accom- 
plished by an application of the F-distribution from statistics. These 
two methods of data interpretation are applied to specific sets of 
neutron transmission results produced by Monte Carlo simulation. 


25555 (ANL/TD/CP-83252) Illicit substance detection using 
fast-neutron interrogation systems. Yule, T.J.; Micklich, B.J.; 
Fink, C.L.; Smith, D.L. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by Department of Defense, Washington, DC 
(United States) DOE Contract W-31109-ENG-38. (CONF- 
9406176-3: 4. international conference on applications of nuclear 
techniques: neutrons and their applications, Crete (Greece), 12-18 
Jun 1994). Order Number DE94013869. Source: OSTI; NTIS; 
GPO Dep. 

Fast-neutron interrogation techniques are of interest for detecting 
illicit substances such as explosives and drugs because of their 
ability to identify light elements such as carbon, nitrogen, and oxy- 
gen, which are the primary constituents of these materials. Two 
particular techniques, Fast-Neutron Transmission Spectroscopy 
and Pulsed Fast-Neutron Analysis, are discussed. Examples of 
modeling studies are provided which illustrate the applications of 
these two techniques. 


25556 (BHR-67) Exacting SNG-probe measurements. Kors- 
bech, U. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Afd. 
for Elektrofysik. Mar 1992. 14p. Order Number DE94630922. 
Source: OSTI; NTIS; INIS. 

For some years the Department of Electrophysics has measured 
Spectral Natural Gamma-ray logs (SNG-logs) in shallow boreholes 
(to 600 m below surface). For the interpretation - i.e. the "transfor- 
mation” of count rates to concentrations of radioactive elements - 
there have been developed simple physical models and advanced 
computer models based on basic physical principles, and there 
have been performed a number of calibration measurements in or- 
der to check the computer models. For cased boreholes with thick 


ERA Vol. 19, No. 9 347 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


layers of backfill it has been difficult (and expensive) to perform 
calibration measurements. In december 1991 the Department got 
an opportunity for performing special calibration measurements in a 
"synthetic borehole” - cased and supplied with a thick layer of 
backfill - that had been built for another purpose (than calibration 
of SNG-probes). The measurements and the results are described 
in this report, and the models mentioned above and some counting 
statistical problems, are briefly explained. (au). 


25557 (BNL-49016-Rev.) Fabrication of large area Si cylin- 
drical drift detectors: Revision. Chen, Wei (Brookhaven National 
Lab., Upton, NY (United States)); Kraner, H.W.; Li, Zheng; Rehak, 
P.; Hess, F. Brookhaven National Lab., Upton, NY (United States). 
Apr 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-931107—1: 1993 
IEEE nuclear science symposium and medical imaging conference, 
San Francisco, CA (United States), 2-5 Nov 1993). Order Number 
DE94013534. Source: OSTI; NTIS; GPO Dep. 

The processing of an advanced silicon detector, a large area 
cylindrical drift detector (CDD), was carried out in the BNL Instru- 
mentation Division Fabrication Facility. The double-sided planar 
process technique was developed for the fabrication of the CDD. 
Important improvements of the double-sided planar process in this 
fabrication include the introduction of an Al implantation protection 
mask and implantation of boron through an 1000 angstrom oxide 
layer in the step of opening the p-window. Another important as- 
pect of the design of the CDD is the structure called “river,” which 
allows the current generated OD the Si-SiOz interface to “flow” into 
the guard anode, and thus minimize the leakage, current at the sig- 
nal anode. The test result showed that for the best detector most 
of the signal anodes have leakage currents of about 0.3 nA/cm?. 


25558 (BNL-60155) Investigation on the long-term radia- 
tion hardness of low resistivity starting silicon materials for 
RT silicon detectors in high energy physics. Li, Z. Brookhaven 
National Lab., Upton, NY (United States). Feb 1994. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-9405168-2: 6. Pisa meeting on ad- 
vanced detectors, Elba (italy), 22-28 May 1994). Order Number 
DE94013531. Source: OSTI; NTIS; INIS; GPO Dep. 

Relatively low resistivity (200 to 1000 Q-cm) starting silicon ma- 
terials have been studied in the search of room temperature 
neutron radiation-hard silicon detectors. It has been found that, 
moderate resistivity (300-700 22-cm) silicon detectors, after being ir- 
radiated to 5.0 x 10'° to 2.0 x 10'4 n/cm?, are extremely stable in 
terms of the detector full depletion voltage (Vg) or the net effective 
concentration of ionized space charges (Nez — there is little “re- 
verse annealing” of N.g at RT and elevated temperatures as 
compared with large reverse annealing observed for high resistivity 
silicon detectors. Detectors with starting resistivity of 300-700 Q-cm 
have been found to be stabie, during the equivalent of one year 
RT anneal that would reach the saturation of the first stage of re- 
verse anneal, within then Noq window of |Nog|< 2.5 x 10' em-% 
(Vg = 180 V for d = 300 um) in a working range of 5.0 x 101 to 
1.5 x 10' n/cm?, or a net neutron radiation tolerance of 1.0 x 
10'* n/cm?. The observed effects are in very good agreement with 
an early proposed model, which predicted among others, that there 
might be an off set between the reverse annealing effect and the 
partial annealing of the P-V centers that leads to the partial recov- 
ery of the shallow impurity donors. 


25559 (CEA-CONF-11737) Radiation detectors: detectors 
for fuel cycle. Lamarque, G. (CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement); Neige, R.; Romeyer-Dherbey, J. CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Pro- 
cedes de Retraitement. 1993. 5p. (in French). (CONF-9302136—: 
Electronic days on technologies of sensors, Saclay (France), 2-4 
Feb 1993). Order Number DE94629647. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this text we present the radiation detectors used for control 
systems in order to prevent the criticality, to measure the fissile 
materials accountancy and to control the processes. 


25560 (CEA-CONF—-11755) Multiplicity counters: utilisation 
test of an exponential modelization on a detector chain for 
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which this hypothesis is little realistic. Dorlet, J. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches en Securite); Thaurel, B. CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches en Securite. 1993. 7p. (In French). (CONF- 
9304211-: European Safeguard and Research Development 
Association/non-destructive analysis (ESARDA/NDA) workshop on 
passive neutron, Ispra (Italy), 20-23 Apr 1993). Order Number 
DE94629648. Source: OSTI; NTIS (US Sales Only); INIS. 

Shift register method is very used for Pu mass determination us- 
ing neutrons counting. It is based on the fact: when counting 
neutrons in randomly triggered gates and neutrons triggered gates, 
counting difference which is the real coincidences number of order 
2 has no sensitivity to the presence of any (a, n) parasite neutron 
source. The SCRD device produces additional informations, called 
as ‘multiplicity results’: these informations are coincidences number 
of order 1, 2, 7, > 7 in both randomly and neutrons triggered 
gates. It is expected that multiplicity results can be used for recog- 
nizing the isotopic composition of the spontaneously fissile sample. 
We describe a measurement in which we attempted to recognize a 
Cf 252 sample with presence of a strengther Am.B sample. Re- 
sults are wrong. Apparent reasons for misfits are: - Use of an 
exponential model: the actual response function of the used detec- 
tion head is not an exponential one. - Other effects neglected in 
the model: for example SCRD has a 500 ns dead-time corrected 
with a FIFO device. - Accuracy of used values for emitting proba- 
bilities of Cf 252. (authors). 2 figs., 2 tabs., 2 refs. 


25561 (CIEMAT—719) Preparation of "45 Ca (HDEHP)N AND 
(CgH,502)> samples for liquid scintillation counting, compared 
to "45CaCl, results. Rodriguez Barquero, L.; Los Arcos Merino, 
J.M.; Grau Malonda, A. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 1994. 
24p. (In Spanish). Order Number DE94775195. Source: OSTI; 
NTIS. 

A procedure for preparation of liquid scintillation counting organic 
samples of the Di-2-ethylhexyl phosphate calcium complex and the 
2-ethyhexanoate calcium salt, labelled with "45 Ca, is described. 
The chemical quench, the counting stability and spectral evolution 
of both compounds is studied in six scintillators, Toluene, Toluene- 
alcohol, Dioxane-napthalhene, Hisafe Il, Ultima-Gold and Instagel, 
and compared to results obtained from a commercial solution of 
"45 CaClo. 


25562 (CIEMAT—731) Traceability of a panoramic gamma 
irradiator using different TLD systems as transfer instruments. 


, Romero, A.M.; Saez, J.C. Centro de Investigaciones Energeticas, 


Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). Inst. 
de Investigacion Basica. [1994]. 57p. (In Spanish). Order Number 
DE94783061. Source: OSTI; NTIS. 

This work shows the calibration in terms of the new operational 
radiological quantities Hp(10) and H*(10) for different TLD systems 
(Harshaw TLD-100 and Panasonic UD-802) used in personal and 
environmental monitoring. The irradiations were performed in the 
Spanish Reference Laboratory in radiation protection levels, man- 
aged by the CIEMAT Metrology of ionizing radiations Unit. With 
these data, different calibrations of a panoramic gamma irradiator 
in terms of the radiological quantity for unit of time were estab- 
lished, providing the traceability of the irradiator to the Reference 


Laboratory using the corresponding TLD systems as transfer in- 
struments. (Author) 9 refs. 


25563 (CNIC—00780) The nuclear physical method for high 
pressure steam manifold water level gauging and its error. Li 
Nianzu (Huitong New Tech. Corporation, Heilongjiang Academy of 
Sciences (China)); Li Beicheng; Jia Shengming. China Nuclear In- 
formation Centre, Beijing, BJ (China). Oct 1993. 11p. (In Chinese). 
(HASH-0001.). Order Number DE94630923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A new method, which is non-contact on measured water level, 
for measuring high pressure steam manifold water level with nu- 
clear detection technique is introduced. This method overcomes 
the inherent drawback of previous water level gauges based on 
other principles. This method can realize full range real time moni- 
toring on the continuous water level of high pressure steam 
manifold from the start to full load of boiler, and the actual value of 





water level can be obtained. The measuring errors were analysed 
on site. Errors from practical operation in Tianjin Junliangcheng 
Power Plant and in laboratory are also presented. 


25564 (CONF-760719-1) Preliminary results from the 
photon detector for the Fermilab proportional hybrid spec- 
trometer. Kistiakowsky, V. (and others); Bober, J.; Brau, J.E. 
Tennessee Univ., Knoxville, TN (United States). Jul 1976. 2ip. 
Sponsored by USDOE, Washington, DC (United States);/stituto 
Nazionale di Fisica Nucleare, Rome (Italy). DOE Contract ASO5- 
76ER03956. From 18. international conference on high energy 
physics; Tbilisi (USSR); 15-21 Jul 1976. Order Number 
DE94013597. Source: OSTI; NTIS; GPO Dep. 

A lead glass electromagnetic shower detector with active area 
30cm x 30cm and 28 radiation lengths has been constructed and 
tested in a ~5—-15% electron/x— beam at Fermilab. The unique 
feature of this detector is the use of lead glass rather than lead, 
customarily used as the photon converter. This eliminates the un- 
certainty of total energy deposition in the system, allowing a ~3% 
(FWHM) energy resolution at 50 GeV. The position of the shower 
is determined by pulse distributions from a three-layer array of thin 
scintillator fingers (1.5em x 1.5mm) resulting in a resolution of ~ 
4mm (FWHM). 


25565 (DESY—94-026) Astrophysical searches for exotic 
phenomena in ultrahigh energy neutrino-nucieon scattering. 
Morris, D.A. (California State Univ., Los Angeles, CA (United 
States)); Ringwald, A. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Mar 1994. 26p. (CONF-9310330-: 3. 
NESTOR international conference, Pylos (Greece), 19-21 Oct 
1993; UCLA-94/TEP/9; HEP-PH-9403214). Order Number 


DE94778760. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the potential of near-future neutrino telescopes 
like NESTOR for searches for exotic processes in ultrahigh energy 
neutrino-quark scattering. We consider signatures such as muon 
bundles and/or contained cascades from the nonperturbative pro- 


duction of multiple weak gauge bosons in the Standard Model, 
compositeness and leptoquark production. (orig.) 


25566 (EGG—11265-2009) New radiation detectors for field 
measurements. Bhattacharjie, A.; Quam, W. EG and G, Inc., Go- 
leta, CA (United States). Santa Barbara Operations. [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-9305292-2: 4. national re- 
source and data exchange meeting, Knoxville, TN (United States), 
11-17 May 1993). Order Number DE94013565. Source: OSTI; 
NTIS; GPO Dep. 

Two new types of radiation detectors are discussed; the first is a 
large area TLD and the second is a high pressure xenon propor- 
tional counter. The large area TLD can be used to measure In situ 
alpha activity with high spatial resolution and high sensitivity. Some 
field measurements are presented. The high pressure xenon pro- 
portional counter (XGPC) is capable of realtime survey work and 
monitoring of plutonium (through detection of the 60 keV 
Americium-241 gamma ray) and uranium. Spectral resolution data 
from the 8 atmosphere proportional counter are presented. In many 
applications the counting efficiency penalty due to low stopping 
power of xenon at higher gamma energies can be offset by in- 
creasing gas pressure and using physically long counters. 


25567 (GANIL-T-—93-03) 4 x multidetector: Conception of a 
charge converter. Bertaut, A. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). Jul 1993. 154p. (In French). 
Order Number DE94629644. Source: OSTI; NTIS (US Sales Only); 
INIS. 

INDRA is a 4x detector for charged particles and fragments, 
recently installed at GANIL in CAEN. It allows a large space cover- 
age, low detection thresholds and a great dynamic range (> 1000). 
It is composed of more than 600 detectors (ionisation chambers, 
Silicon, Caesium iodide scintillators...). All these characteristics has 
led to fulfill a brand new acquisition chain able to treat, in the best 
conditions, the available information stream. This thesis is 
dedicated to the conception of a new charge converter able to inte- 
grate, to digitize and to store in memory the analog pulses coming 
from silicon detectors and ionization chambers of INDRA. An elec- 
tronic design, made with the usual CAMAC standard used in 
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nuclear physic, would have led to a very important number of mod- 
ules and interconnections that could have not allowed to reach the 
desired performances. For these reasons the VXI, a VME standard 
extension, has been chosen. The usual amplitude converting 
method, sensible to input pulse shape has been abandoned in fa- 
vor of a charge conversion. The converter has 32 analog inputs 
equivalent, with the help of a double gain procedure, to 16 bit pre- 
cision for the smaller energies. An asynchronous triggering has 
been imagined, permitting a more flexible and less expensive use 
for the electronic modules. The design electronic module consists 
first for the working principles and adapted components choice. 
Secondly, some simulations and the realization of a prototypes 
have been necessary to validate them, before a final decision can 
be reached. Past the rush design period, some improvements are 
suggested in the light of the recent experience acquired after the 
first experiments. (author). 


25568 (GSI-94-27(prepr.)) lon beam diagnosis. Strehli, P. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Apr 1994. 90p. Order Number DE94778103. Source: OST]; 
NTIS (US Sales Only); INIS. 

This report is an introduction to ion beam diagnosis. After a short 
description of the most important ion beam parameters measure- 
ments of the beam current by means of Faraday cups, calorimetry, 
and beam current transformers and measurements of the beam 
profile by means of viewing screens, profile grids and scanning de- 
vices, and residual gas ionization monitors are described. Finally 
measurements in the transverse and longitudinal phase space are 
considered. (HS]) 


25569 (IA-1474) Correction of incomplete charge collec- 
tion in CdTe detectors using the correlation with the rise time 
distribution. Horovitz, Yossi. Israel Atomic Energy Commission, 
Yavne (Israel). Soreq Nuclear Research Center. Jan 1994. 218p. 
(In Hebrew). Order Number DE94628196. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Cadmium Telluride (CdTe) is a semiconductor which is used for 
detecting nuclear radiation. A gamma ray which interacts in the de- 
tector, produces electron and hole pairs. An electric field applied 
on the detector provides drift velocity to the charge carriers. Exper- 
imentally and theoretically it was found that there is a correlation 
between the pulse rise time and the amount of charge that is col- 
lected in the detector contacts. in this thesis it has been proven 
that by using this correlation, with a mathematical correction func- 
tion, the theoretical amount of charge that has to be collected in 
the contacts if no trapping took place. The correction function is Qo 
= Q/[1 - f(t)] where t is the rise time. Q is the charge collected at 
the contacts and Qp is the initial charge prior to trapping. The cor- 
rection function f(t) was calculated by computerized simulation, was 
found to be linear with rise time, a finding confirmed experimen- 
tally. 40 refs, 114 figs, 36 tabs. 


25570 (IFVE-ONF—-92-18) Algorithms of spatial track find- 
ing and vertex reconstruction in the IHEP-JINR neutrino 
detector. Sytnik, V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1992. 8p. (in Russian). Order Number 
DE94628249. Source: OSTI; NTIS (US Sales Only); INIS. 

Procedures of trackfinding and vertex reconstruction in Target 
Part of IHEP-JINR Neutrino Detector that have been realized in off- 
line program GRAND are described. 7 refs. 


25571 (INIS-mf-13747, pp. 333-339) Measurement of radon 
exhalation rate from indoor surfaces: Importance, method and 
equipment. Hengde, W. (China Inst. for Radiation Protection, 
Taiyuao, Shaoxi (China)); Futian, W. Atomic Energy Organization of 
Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 19, No. 9 349 





44 INSTRUMENTATION 
4401 Radiation instrumentation 


It is well known that the most significant contributor to the annual 
effective dose equivalent to members of the public from natural 
sources is radon (722Rn) and its short-lived products in indoor air. 
In order to predict accurately concentrations of radon and its 
progeny in houses and to provide basis for decision making on 
protective countermeasures to be taken, sources of indoor radon 
must be carefully investigated and accurately measured. This 
paper discusses radon sources in general, emphasizes the impor- 
tance of radon exhalation from underlying soil and building 
materials, and describes the method of its measurement and finally 
an integrated monitoring system we have developed. (author). 3 
refs, 5 figs, 1 tab. 


25572 (INIS-mf-13747, pp. 341-350) Theoretical aspects of 
deriving working level ratios due to the activities of radon and 
its daughters. Qureshi, |.E. (Pakistan Inst. of Nuclear Science and 
Technology, Islamabad (Pakistan). Nuclear Physics Div.); Tufail, 
M.; Khan, H.A. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The passive measurements of activities due to radon and its 
alpha-emitting daughters, using SSNTDs, depend on the choice of 
the detector geometry. The calculations of Working Levels with 
such detectors using measured track densities, therefore, require a 
mathematical scheme based on the diffusion of radon within the 
detector volume and the effect of radon daughters sticking to the 
detector or to the surfaces in the vicinity of the detector. In this pa- 
per a simplified form of the theoretical model due to R.L. Fleischer 
is presented. Based on the modified formulation, a simpler and 
more efficient method of deriving Working Level Ratios is sug- 
gested. (author). 11 refs, 2 figs, 2 tabs. 


25573 (INIS-mf-13747, pp. 577-584) High energy alpha de- 
tection and spectrometry of radon daughters in polycarbonate 
detectors. Sohrabi, M. (Atomic Energy Organization of Iran, 
Teheran (Iran, Islamic Republic of}. National Radiation Protection 
Dept.); Sadeghi, M. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of); International Atomic Energy Agency, Vi- 
enna (Austria); World Health Organization, Geneva (Switzerland); 
United Nations Environmental Programme; International Nuclear 
Track Society, Marburg (Germany). Aug 1993. 618p. (CONF- 
9011232—: International conference on high levels of natural 
radiation, Ramsar (lran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Efficient registration of alpha tracks over a broad energy range 
with also having a spectrometry potential is of importance in radia- 
tion protection especially for radon monitoring. In our laboratory, 
alphas of energies up to 5 MeV in polycarbonate (PC) detectors 
using a new single electrochemical etching (ECE) process are be- 
ing registered. To expand this range to higher energies, e.g. from 
radon daughters alphas, a surface layer of a PC detector was 
removed by a pre-etching (PE) process to a point of maximum en- 
ergy loss of alphas or Bragg peak followed by an ECE process. 
Depending on the thickness layer removed, alphas of known ener- 
gies can be registered, also providing an approach for alpha 
energy spectrometry. In this study, even 5.99 MeV and 7.69 MeV 
alphas from radon daughters were directly detected in a PC detec- 
tor as well as demonstrating their full spectrum. The registration 
efficiencies obtained were found to be up to 70%. However, by a 
double-point-etch method, near 100% efficiency was obtained. In 
this paper, the results of the above studies are presented and dis- 
cussed. (author). 15 refs, 6 figs, 1 tab. 


25574 (INIS-mf—13747, pp. 593-601) Advanced on the new 
dyed ECE track (DYECET) method in polymeric dosimeters. 
Sohrabi, M. (Atomic Energy Organization of Iran, Teheran (iran, 
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Islamic Republic of). National Radiation Protection Dept.); Fozoon- 
mayeh, L.; Khoshnoodi, M. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Some parametric studies of a new dyed ECE track (DYECET) 
method have been recently reported from our laboratory. By this 
method, the ECE tracks are densely dyed in polymers like polycar- 
bonate (PC) and CR-39 forming high photon absorbent sites for 
spectrophotometry. The method consists of five consecutive steps: 
(a) exposing a suitable polymer to neutrons or charged particles 
such as alphas; (b) ECE of tracks; (c) acid treatment; (d) dyeing; 
and (e) using UV spectrophotometry or other counting techniques. 
The steps c and d are usually time consuming. Therefore, by ef- 
forts made to bypass step (c), the same DYECETs were developed 
with no acid treatment. The UV absorbance, however, was signifi- 
cant and being varied with processing conditions for acid treated 
foils and it was low and constant in foils not being acid treated. 
The method has been very successful in development of DYECETs 
with different colors for dosimetry applications and track structure 
studies. Research and development are in progress to further elab- 
orate such findings as well as improving the method. In this paper, 
some results on efficient development of DYECETs with and with- 
out acid treatment as well as some phenomenological conclusions 
are presented and discussed. (author). 8 refs, 6 figs. 


25575 (INIS-mf—13747, pp. 603-616) Trapping parameters of 
CaF2:Dy (TLD-200) used for environmental dosimetry. Zahedi- 
far, M. (Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of). National Radiation Protection Dept.); Sohrabi, M. 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; _ international Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Trapping parameters of CaF2:Dy (TLD-200), which is widely 
used for low-dose measurements, were determined for the 6 glow 
peaks contained in the glow curve of this phosphor after being ex- 
posed to ®°Co gamma radiation. Isothermal decay, variable heating 
rate, and initial rise methods were used for such analysis. The 
expression which estimates the systematic error involved in the de- 
termination of activation energy by the initial rise method was 
used. All glow peaks, except the first, were considered with the 
general-order kinetics. Good agreements were found for the values 
of trapping parameters determined by the three stated methods. 
The kinetic order for peaks one to six were determined to be 1.0, 
1.8, 1.7, 2.0, 1.9 and 1.6. the respective average activation energy 
values were found to be 1.20, 1.22, 1.37, 1.54, 1.57 and 1.45 eV 
with relative frequency factors of 1x10'5, 2x10'4, 8x10'9, 2x10", 
3x10'? and 6x10° s—", and with respective mean half-lives of 27 h, 
16 d, 36 a, 1x10* a, 2x10® a and 1x10’ a. Based on such results, 
the strong fading and the other dosimetric properties of this crystal 
can be described. In this paper the results of the above studies are 
presented and discussed. (author). 17 refs, 7 figs 1 tab. 


25576 (INIS-mf-13895) Radiocarbon gas flow shield coun- 
ters. Institute of Geological and Nuclear Sciences science report, 
no.93/8. Trompetter, W.J.; Melhuish, W.H. Institute of Geological 
and Nuclear Sciences Ltd., Lower Hutt (New Zealand). Mar 1993. 
2ip. Order Number DE94629649. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Shield counters are used to enable the cancellation of back- 
ground radiation from sample counters. Six gas flow counters were 
built and tested for the gas counting system. The gas flow design 





was chosen as it offers a number of advantages over geiger tubes. 
They were found to be much more stable than the geiger tubes 
and just as sensitive. (author). 3 refs., 9 figs., 1 tab. 


25577 (INIS-mf-13900) Defect core detection in radiata 
pine logs. institute of Geological and Nuclear Sciences science re- 
port, no.93/46. Wallace, G. Institute of Geological and Nuclear 
Sciences Ltd., Lower Hutt (New Zealand). 1993. 24p. Order Num- 
ber DE94630924. Source: OSTI; NTIS (US Sales Only); INIS. 

Internal defect cores in Pinus radiata logs arise primarily from 
the practice in New Zealand of pruning trees to increase the 
amount of clear wood. Realising the benefits of this practice when 
milling the logs is hampered by the lack of a practical method for 
detecting the defect cores. This report attempts to establish indus- 
try requirements for detections and examine techniques which may 
be suitable. Some trials of a novel technique are described. (au- 
thor) 19 refs.; 11 figs. 


25578 (INIS-mf—13907, pp. 276-283) Calculation and appli- 
cations of the frequency dependent neutron detector response 
functions. Van Dam, H. (Interuniversitair Reactor Inst., Delft 
(Netherlands)); Van Hagen, T.H.J.J. der; Hoogenboom, J.E.; Kei- 
jzer, J. Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The theoretical basis is presented for the evaluation of the fre- 
quency dependent function that enables to calculate the response 
of a neutron detector to parametric fluctuations (‘noise’) or oscilla- 
tions in reactor core. This function describes the ‘field view’ of a 
detector and can be calculated with a static transport code under 
certain conditions which are discussed. Two applications are pre- 
sented: the response of an ex-core detector to void fraction 
fluctuations in a BWR and of both in and ex-core detectors to a ro- 
tating neutron absorber near or inside a research reactor core. 
(authors). 7 refs., 4 figs. 


25579 
ment with spectral resolution for the determination of 
thermally stimulated luminescence (TSL) properties of NaCl: 
Ti* induced by UV-visible radiation. Alvarez Romero, J.T. Uni- 
versidad Autonoma Metropolitana, Mexico City (Mexico). Dept. de 
Fisica. 1993. 137p. (In Spanish). Order Number DE94629635. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A revision of physical models of thermally stimulated lumines- 
cence (TSL) in crystals induced by both ionizing and non-ionizing 
radiation is presented. Particular emphasis is given to the connec- 
tion of TSL with other thermally stimulated processes and 
physico-chemical phenomena because basic information on physi- 
cal mechanics for TSL can be obtained through them. Glow curves 
of TSL induced by UV-visible radiation in NaCl: TIl* were mea- 
sured. Additionally, the following spectrums were obtained for the 
same samples: optical absorption, excitation, fluorescent emission, 
and TSL emission. An optical absorption peak was correlated with 
the Thallium ion concentration. With respect to the TSL emission 
spectrums, some peaks associated to Thallium dimmers were at 
298 and at 480 nm; others which were attributed to NaCl intrinsic 
properties were at 365, 430, 450 and 525 nm. Also TSL glow 
curves were studied as a function of the Thallium ion concentration 
(0.8 ppm to 14.8 ppm). They were de convoluted so as to calculate 
the activation energy, the frequency factor and the kinetic order for 
each separate TSL peak. Anomalous values were observed for 
some frequency factors. A method and TSL lector equipment to 
obtain TSL emission spectra were developed. (Author). 


25580 (INIS-mf-13926) Synthesis and characterization of 
alanine boron hydrate for its use in thermal neutron dosimetry. 
Yanez S, J.C. Universidad Autonoma del Estado de Mexico, Toluca 
(Mexico). Facultad de Quimica. 1994. 81p. (In Spanish). Order 
Number DE94629636. Source: OSTI; NTIS (US Sales Only); INIS. 

Alanine boron hydrate was synthesized for its possible use as 
intercomparison dosimeter for thermal neutron irradiation. The irra- 
diations were performed in the Nuclear Reactor of the Nuclear 


(INIS-mf—13923) Construction of TSL lector equip- 
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Center of Mexico. The salt was prepared by reacting alanine and 
boric acid in a (1:1) stoichiometric ratio in neutral pH 7.5 aqueous 
solution and also in a basic pH 13 solution. The latter reaction was 
prepared with the addition of ammonia hydroxide (25%). Solutions 
were stirred and afterwards were let to evaporate. The obtained 
product in each reaction is a white solid. Dosimeters were pre- 
pared with the obtained reaction products and irradiated under 
thermal neutron flux of 5 x 10” n/cm? s. For 30 hours. The analysis 
of irradiated samples was made in a Variant E-15 Electron Param- 
agnetic Resonance spectrometer. The observed response of the 
samples prepared with the reaction product at the basic pH is ap- 
proximately 50% higher than the neutral pH samples. In order to 
investigate the optimum signal enhancement samples were pre- 
pared in a basic pH medium in the following stoichiometric ratios: 
(1:0.5); (1:0.75); (1:1.25); (1:1.5) and (1:1.75). It was observed that 
the samples of the reaction (1:0.75) produced the higher response. 
The response was 2728% higher than the alanine only dosimeters. 
The reaction product was chemically characterized by X-ray 
diffraction, Nuclear Magnetic Resonance, Chromatography, Refrac- 
tometry and Solubility tests. Results indicate that alanine boron 
hydrate is formed in basic media and in a stoichiometric ratio 
(1:0.75). The dosimetric characterization of alanine boron hydrate 
was performed, results are reported. It is concluded that alanine 
boron hydrate may be a good intercomparison dosimeter for ther- 
mal neutron irradiation. (Author). 


25581 (INIS-RU-375, pp. 185-192) Modification of multi- 
sphere spectrometer for measurement of high-energy neutron 
spectra. Belogoriov, E.A. (and others); Gorbatkov, D.V.; Krupnyj, 
G.|. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (In Russian). (CONF-9009550—-: 5. All-Union 
scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 
1990). In 5. All-Union conference on ionizing radiation protection of 
nuclear-technical installation. Order Number DE94623502. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To improve the energy resolution of standard multisphere spec- 
trometer comprising the following series of polyethylene moderator 
spheres (high pressure 0.98 gxcm-* density polyethylene): 
2,3,5,8,10,12 and 18 inches, two heterogeneous spheres are 
added: one is a 10-inch polyethylene sphere embraces by 30 mm 
thickness copper shell and the other is a similar sphere with 50 
mm copper shell. 6 refs. 


25582 (INIS-RU-375, pp. 201-205) Using the tissue- 
equivalent detectors for definition of electron-photon shower 
energy release profile. Ambrosimov, V.K.; Danilov, N.A.; Livadnyj, 
E.A.; Maslov, N.I.; Pugachev, G.D. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550—: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Absorbed dose relations K in tissue-equivalent detector and lead 
and aluminium absorbers under irradiation with electrons with the 
energy exceeding 100 MeV are determined by mean of calcula- 
tions. 5 refs. 


25583 (INIS-RU-375, pp. 206-210) Effect of azimuthal 
asymmetry of a barrier on the energy release when irradiating 
by the 1 GeV electrons. Danilov, N.A.; Livadnyj, E.A.; Maslov, 
N.I.; Pugachev, G.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF- 
9009550-: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5. All-Union conference on ionizing 
radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

The error of determining the energy release behind the 
azimuthal-asymmetry barrier under its irradiation with 1 GeV en- 
ergy electrons is experimentally investigated. 2 refs. 
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25584 (INIS-RU-376, pp. 26) Low-temperature nuclear ori- 
entation of nuclei far from stability line. Brevenak, R. (and 
others); Finger, M.; Finger, M.J. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUR SPECTROMETERS /oriented nuclei; 
NMR SPECTROMETERS /spin; HYPERFINE STRUCTURE; SPIN; 
SUPERCONDUCTING COILS 


25585 (INIS-RU-376, pp. 41) Facility for study on solids by 
the differential PAC technique under pressure up to 30 Pa. Ko- 
chetov, O.!. (and others); Tsvyashchenko, A.V.; Belfkov, Ya.R. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPECTROMETERS/differential pac; 
FLOWSHEETS; SOLID SCINTILLATION DETECTORS; SPEC- 
TROMETERS; VERY HIGH PRESSURE 


25586 (INIS-RU-376, pp. 64) Precise time coupler unit in 
the time analysis system of scattered gamma _ radiation. 
Karpikhin, |.L.; Novikov, V.M.; Romashova, P.|. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssiedovatel’skij 
inst. Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
pertine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TIMING CIRCUITS/coincidence circuits; 
TIMING CIRCUITS/moessbauer spectrometers; ACCURACY 


25587 (INIS-RU-376, pp. 111) Perspectives of direct exper- 
imental calibration of Moessbauer isomer shift. Makarunas, K. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (CONF- 
9309159-: 5. international conference on nuclear spectroscopic 
studies of hyperfine interactions, Dubna (Russian Federation), 21- 
25 Sep 1993). In Programme and abstracts of the 5. International 
conference on nuclear spectroscopic investigations of hyperfine in- 
teractions (NSI-HFI-5). Order Number DE94627033. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISOMERIC TRANSITION ISOTOPES/ 
calibration; ISOMERIC TRANSITION ISOTOPES/isomer shift; CAL- 
IBRATION; MOESSBAUER EFFECT 


25588 (INIS-RU-376, pp. 153) One-coordinate detector for 
positron diagnostics. Belyaev, V.N. (and others). Joint Inst. for 
Nuciear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
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(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POSITION SENSITIVE DETECTORS/ 


gamma detection; POSITION SENSITIVE DETECTORS/plastic 
scintillators 


25589 (INIS-RU-376, pp. 154) Two-coordinate detectors of 
annihilation gamma quanta. Baskakov, V.I.; Belyaev, V.N.; 
Voroichev, |.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1993. 
185p. (in Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POSITION SENSITIVE DETECTORS/ 
gamma detection; POSITION SENSITIVE DETECTORS/piastic 
scintillators; ANNIHILATION; LIGHT PIPES 


25590 (INIS-RU-376, pp. 155) High resolution spectrometer 
of slow positron lifetime. Belyaev, N.N.; Shajgabudinov, A.R. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 


5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFi-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. SPECTROMETERS lifetime; © SPEC- 
TROMETERS/positrons; CAMAC SYSTEM; COINCIDENCE 
SPECTROMETRY; SPECTROMETERS; LIFETIME; POSITRONS; 
TIME RESOLUTION 


25591 (INP—1547/AP) Applying the universal neutron trans- 
port codes to the calculation of well-logging probe response 
at different rock porosities. Bogacz, J. (Institute of Nuclear 
Physics, Cracow (Poland)); Loskiewicz, J.; Zazula, J.M. Institute of 
Nuclear Physics, Cracow (Poland). 1991. 42p. (In Polish). Order 
Number DES94630925. Source: OSTI; NTIS; INIS. 

The use of universal neutron transport codes in order to 
calculate the parameters of well-logging probes presents a new ap- 
proach first tried in U.S.A. and UK in the eighties. This paper deals 
with first such an attempt in Poland. The work is based on the use 
of MORSE code developed in Oak Ridge National Laboratory in 
U.S.A.. Using CG MORSE code we calculated neutron detector re- 
sponse when surrounded with sandstone of porosities 19% and 
38%. During the work it come out that it was necessary to investi- 
gate different methods of estimation of the neutron flux. The 
stochastic estimation method as used currently in the original 
MORSE code (next collision approximation) can not be used be- 
cause of slow convergence of its variance. Using the analog type 
of estimation (calculation of the sum of track lengths inside detec- 
tor) we obtained results of acceptable variance (~ 20%) for 
source-detector spacing smaller than 40 cm. The influence of 
porosity on detector response is correctly described for detector 
positioned at 27 cm from the source. At the moment the variances 
are quite large. (author). 33 refs, 8 figs, 8 tabs. 


25592 (INP—1570/PL) Testing of a BGO scintillator for high- 
energy gamme-ray detection. Krolas, W. (institute of Nuclear 
Physics, Cracow (Poland)); Bednarezyk, P.; Fornal, B.; Maj, A.; 
Meczynski, W.; Styczen, J.; Zieblinski, M. Institute of Nuclear 
Physics, Cracow (Poland). 1991. 11p. Order Number DE94630912. 
Source: OSTI; NTIS; INIS. 





Properties of bismuth-germanate (BGO) detector for high-energy 
gamma-rays were investigated. A new calibration method for high- 
energy range was proposed. (author). 7 refs, 10 figs, 3 tabs. 


25593 (INP—1602/AP) Nuclear method of density and mois- 
ture measurement of pre-sinter ore mix. Bogacz, J. (institute of 
Nuclear Physics, Cracow (Poland)); Loskiewicz, J.; Matlag, R.; 
Mnich, E. Institute of Nuclear Physics, Cracow (Poland). 1992. 63p. 
(In Polish). Order Number DE94630894. Source: OSTI; NTIS; INIS. 

Frequently sintered ore is used for production of pig-iron in a 
blast furnace. In the sintering process the pre-sinter mix (PSM) 
consisting of fine iron ore, coke and limestone is moistend. When 
put into rotating drums it takes the forms of clods. The size of 
clods depends on moisture content of the mix. Granulation is fixed 
then by the ignition of coke contained in the mixture. Measure- 
ments executed in the laboratory showed that the volume density 
is high for dry pre-sinter mixture, then falls to a minimum at 6-7% 
moisture (by weight) and rises again to values corresponding to 
dry mix at 11-12% moisture. Density is influencing the moisture 
values as measured using the neutron thermalization gauge. 
Therefore it is necessary to measure both density and moisture of 
the pre-sinter mix in order to obtain precision values of PSM hu- 
midity. Density is measured using y-ray backscattering and used 
as input to the correlation function which changes the moisture 
content. Gamma-rays from the isotopic 'S’Cs source is used. Error 
analysis carried out showed that the precision obtainable with such 
procedure is lower than 0.5 volume per cent of humidity. (author). 
7 refs, 29 figs, 3 tabs. 


25594 (INS-962) High-resolution, two-dimensional focal- 


plane detector for intermediate-energy heavy ions. Fuchi, Y.; 
Tanaka, M.H.; Kubono, S.; Kawashima, H.; Takaku, S.; Ichihara, T. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Dec 1992. 
4p. Order Number DE94777674. Source: OSTI; NTIS; INIS. 

A large-area, high-resolution two-dimensional position sensitive 
gas detector has been developed for intermediate energy heavy 


ions. The x position information is obtained by a multi-cathode 
method and the y position by measuring the drift time of electrons. 
This detector has no left-right ambiguity and no dead layer in the 
sensitive area as like a multi wire drift chamber, resulting in a 
detector system which is thin and homogeneous in the whole sen- 
sitive area. The overall position resolutions of 0.22 mm and 0.40 
mm (FWHM) were obtained for x and y directions, respectively. 
This detector system has been shown to be very useful for high- 
resolution heavy ion experiment at intermediate energies. (author). 


25595 (INS-T-525) Research activities by INS iron-free 6- 
ray spectrometer facility. Katayama, Ichiro; Shimoda, Tadashi; 
Gono, Yasuyuki; Fujita, Yuzo; Kawakami, Hirokane. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Nov 1993. 67p. (In Japan- 
ese). Order Number DE94777673. Source: OSTI; NTIS; INIS. 

The INS 6-ray spectrometer which was constructed in 1967 has 
been actively used by the scientists from all over Japan for the re- 
search of nuclear physics, chemical effect, elementary particle 
physics and atomic physics etc. After the construction, the spec- 
trometer has been producing the excellent results, despite it had 
suffered a few times accidents and troubles. This report represents 
the brief explanation of the spectrometer facility, detail of the 
research activities, the lists of the works for Doctor and Master the- 
ses and the published papers. (author) 84 refs. 


25596 (INT-249/1) Selection of single peaks in semicon- 
ductor detector +-spectra. Loska, L. (institute of Physics and 
Nuclear Techniques, Cracow (Poland)); Ptasinski, J. Institute of 
Physics and Nuclear Techniques, Cracow (Poland). 1991. 12p. (In 
Polish). Order Number DE94630926. Source: OSTI; NTIS; INIS. 

A method for automatic computer selection of single peaks in 
semiconductor detector +-spectra is presented. The ratio of the full- 
width-at-half-maximum (FWHM) to the full-width-at-tenth-maximum 
(FWTM) is used as the primary criterion. Then parameters of the 
function FWHM versus +-ray energy, for all selected peaks, are 
computed. This function is used for secondary verification of cor- 
rectness of the first choice. The proposed method is tested on an 
artificially constructed spectrum. (author). 8 refs, 2 figs, 1 tab. 
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25597 (INT-252/1) The simple method of determination 
peaks areas in multiplets. Loska, L. (Institute of Physics and Nu- 
clear Techniques, Cracow (Poland)); Ptasinski, J. Institute of 
Physics and Nuclear Techniques, Cracow (Poland). 1991. 13p. (In 
Polish). Order Number DE94630895. Source: OSTI; NTIS; INIS. 
Semiconductor germanium detectors used in --spectrometry give 
spectra with well-separated peaks. However, in some cases, ener- 
gies of +-lines are too near, to produce resolved and undisturbed 
peaks. Then, there is a necessity to perform a mathematical sepa- 
ration. The method proposed here is based on the assumption, 
that areas of peaks composing the analysed multiplet are propor- 
tional to their heights. The method can be applied for any number 
of interfering peaks, providing, that the function of the background 
under the multiplet is accurately determined. The results of testing 
calculations performed on a simulated spectrum are given. The 
method works successfully in a computer program used for neutron 
activation analysis data processing. (author). 9 refs, 1 fig, 1 tab. 


25598 (JINR—1-64-94, pp. 33-39) Effect of pulse time gate 
on CsikTl) light output. Fomichev, A.S.; David, |.; Luk’yanov, 
S.M.; Penionzhkevich, Yu.Eh.; Skobelev, N.K.; Tarasov, O.B. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions. 1994. In JINR rapid communications: Collection. 
63p. Order Number DE94630699. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The mass and charge identification of secondary particles with Z 
< 4 by a large Csi(TI) scintillation detector is performed using the 
pulse shape analysis and the time-of-flight methods. The depen- 
dence of light output on E, A and Z is studied in an energy range 
of 1-20 MeV/A and special attention is paid to the integration time 
of the photomultiplier anode signal. It is found that the behaviour of 
the calibration curves strongly depends on the choice of the inte- 
gration time interval. 7 refs.; 2 figs. 


25599 (JINR-93-180) Users handbook. Baldin, A.M. (ed.). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1993. 71p. Order Number DE94627992. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This guide book was arranged for colleagues who intend to use 
the facilities of LHE in collaboration with established groups or with 
their own experiments. The LHE accelerator complex at JINR has 
been described. Specifications and diagrams of different magnetic 
spectrometers, multiparticle spectrometers and other experimental 
setups used in LHE JINR have been presented. 


25600 (JINR-93-180, pp. 32-33) Study of multiple cumula- 
tive particle production in 47-geometry. Afanas’ev, S.V. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy); Anisimov, Yu.S.; Anishchenko, N.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1993. In Users handbook. 71p. Order Number DE94627992. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. MULTIPARTICLE SPEC- 
TROMETERS/particle production; DATA ACQUISITION SYSTEMS; 
DIAGRAMS; FOUR-PI COUNTING; LIMITING FRAGMENTATION; 
MULTIWIRE PROPORTIONAL CHAMBERS; SHOWER COUN- 
TERS; SUPERCONDUCTING COILS 


25601 (JINR-93-180, pp. 34-35) Study of relativistic hyper- 
nuclei, A-nuclei and A-A collisions by means of a streamer 
chamber spectrometer. Avramenko, S. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of High Energy); 
Aksinenko, V.; Anikina, M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1993. in Users hand- 
book. 71p. Order Number DE94627992. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 fig. STREAMER SPARK CHAMBERS/ 
hypernuciei; DIAGRAMS; SPECTROMETERS; HYPERNUCLEI; 
TRIGGER CIRCUITS 


25602 (JINR-93-180, pp. 36-37) The 100 cm hydrogen 
bubble chamber of the Laboratory of high energies, JINR. Buz- 
davina, N.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Erdenedeiger, T.; Glagolev, V.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
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of High Energy. 1993. In Users handbook. 71p. Order Number 
DE94627992. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. BUBBLE CHAMBERS; FLOW- 
SHEETS; GEV RANGE 10-100; HYDROGEN; KICKER 
MAGNETS; SPATIAL RESOLUTION 


25603 (JINR-93-180, pp. 38-39) Study of the quark-gluon 
structure of nuclear matter, search for and investigation of 
properties of exotic effects. Angelov, N. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); 
Belyakov, V.A.; Bogdanov, V.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1993. In Users 
handbook. 71p. Order Number DE94627992. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 fig. HEAVY LIQUID BUBBLE CHAM- 
BERS/quark-gluon interactions; ACCURACY; EFFICIENCY; GEV 
RANGE 01-10; RADIATION DETECTION 


25604 (JINR-93-180, pp. 40-41) Forward spectrometer with 
an active target '"PAMIR’. Bogosiovskij, D. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); 
Dunin, V.; Komogorova, L. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1993. In Users hando- 
book. 71p. Order Number DE94627992. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 fig. TIME-OF-FLIGHT SPECTROME- 
TERS/nucleon-nucleon interactions; FLOWSHEETS; GEV RANGE 
01-10; MULTIWIRE PROPORTIONAL CHAMBERS; PARTICLE 
IDENTIFICATION; SHOWER COUNTERS; SPECIFICATIONS; 
TARGET CHAMBERS; TIME RESOLUTION 


25605 (JINR-93-180, pp. 42-43) Investigation of the multi- 
fragmentation of target nuclei in nucleus-nucleus collisions at 
intermediate and high energies. Karnaukhov, V.A. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Petkov, L.A.; Kuznetsov, V.D. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1993. 
In Users handbook. 71p. Order Number DE94627992. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. MULTIPARTICLE SPECTROME- 
TERS/four-pi_ counting; MULTIPARTICLE SPECTROMETERS/ 
nuclear fragmentation; IONIZATION CHAMBERS; MULTIPLE PRO- 
DUCTION; PROPORTIONAL COUNTERS; SEMICONDUCTOR 
DETECTORS; SOLID SCINTILLATION DETECTORS; TELE- 
SCOPE COUNTERS 


25606 (JINR-93-180, pp. 44-45) KONUS-M. Adyasevich, B.P. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii); An- 
tonenko, V.G.; Fokin, S.L. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1993. In Users hand- 
book. 71p. Order Number DE94627992. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 fig. TIME-OF-FLIGHT SPEC- 
TROMETERS/nuclear fragmentation; TIME-OF-FLIGHT 
SPECTROMETERS /telescope counters; MULTIPLICITY; RELA- 
TIVISTIC RANGE; SCINTILLATION COUNTERS 


25607 (JINR-93-180, pp. 46-47) Magnetic two-arm spec- 
trometer for the investigation of nonnucleonic degrees of 
freedom in light nuclei and for polarization experiments. 
Ableev, V.G. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy); Chernykh, E.V.; Dzhenukhadze, 
S.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1993. In Users handbook. 71p. Order Num- 
ber DE94627992. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 1 fig. MAGNETIC SPECTROME- 
TERS/nuclear fragmentation; MAGNETIC SPECTROMETERS/ 
polarization; DIAGRAMS; POLARIZATION; MULTIWIRE PRO- 
PORTIONAL CHAMBERS; RESOLUTION; SCATTERING; 


SCINTILLATION COUNTERS; TELESCOPE COUNTERS; TIME- 
OF-FLIGHT METHOD 


25608 


(JINR-93-180, pp. 48-49) Cumulative particle pro- 
duction by beams of protons and nuclei at high energies. 
Magnetic two-arm spectrometer disk. Asanova, M.A. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 
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Energy); Averichev, G.S.; Agakishev, H.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1993. 
In Users handbook. 71p. Order Number DE94627992. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. MAGNETIC SPECTROME- 
TERS/limiting fragmentation; MAGNETIC SPECTROMETERS/ 
particle production; LIGHT NUCLEI; MEV RANGE 100-1000; 
SCINTILLATION COUNTERS; TIME RESOLUTION; TIME-OF- 
FLIGHT METHOD 


25609 (JINR-93-180, pp. 50-51) The MASPIC setup. Azh- 
girej, L.S. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation); Ignatenko, M.A.; 
Kuznetsov, A.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. In Users handbook. 71p. 
Order Number DE94627992. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 12 refs., 1 fig. MAGNETIC SPECTROME- 
TERS/time-of-flight method; ANGULAR DISTRIBUTION; DATA 
PROCESSING; FLOWSHEETS; MULTIWIRE PROPORTIONAL 
CHAMBERS; PHOTOMULTIPLIERS; RELATIVISTIC RANGE; 
SCINTILLATION COUNTERS; TIME RESOLUTION 


25610 (JINR-93-180, pp. 52-53) Scintillation magnetic 
spectrometer. Belzer, L.I. (Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki); Bodyagin, V.A.; Dem’yanov, A.|. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of High Energy. 
1993. In Users handbook. 71p. Order Number DE94627992. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. MAGNETIC SPECTROME- 
TERS/hadron reactions; CHERENKOV COUNTERS; GAMMA 
SPECTROMETERS; HODOSCOPES; MULTIWIRE PROPOR- 
TIONAL CHAMBERS; SCINTILLATION COUNTERS 


25611 (JINR—-93-180, pp. 54-55) Magnetic spectrometer for 
relativistic nuclear fragmentation and polarization experi- 
ments. Chernenko, A.|. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation)); Golovin, V.M.; Golutvin, |.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1993. In Users handbook. 71p. Order Number DE94627992. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. MAGNETIC SPECTROME- 
TERS/nuclear fragmentation; MAGNETIC SPECTROMETERS/ 
polarimeters; CHERENKOV COUNTERS; FLOWSHEETS; HO- 
DOSCOPES; POLARIMETERS; MULTIWIRE PROPORTIONAL 
CHAMBERS; RELATIVISTIC RANGE; RESOLUTION; SPECIFICA- 
TIONS; TIME-OF-FLIGHT METHOD 


25612 (JINR-93-180, pp. 56-57) Inclusive cross sections of 
neutral resonances generated in nucleus-nucleus interactions 
at relativistic energies. Khachaturyan, M. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); 
Melkumov, A.; Plyashkevich, S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1993. In Users 
handbook. 71p. Order Number DE94627992. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 1 fig. SPECTROMETERS/nuclear reac- 
tions; SPECTROMETERS/wire spark chambers; CHERENKOV 
COUNTERS; CRYSTAL COUNTERS; FLOWSHEETS; RELATIVIS- 
TIC RANGE; SPECTROMETERS 


25613 (JINR-93-180, pp. 58-59) Nuclear recoil spectrome- 
ter. Beznogikh, G.G. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy); Budilov, V.A.; 
Laricheva, A.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. In Users handbook. 71p. 
Order Number DE94627992. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs., 1 fig. SPECTROMETERS/ 
nuclear fragmentation; SPECTROMETERS/proton recoil detectors; 
FLOWSHEETS; NAI DETECTORS; PLASTIC SCINTILLATION 
DETECTORS; SEMICONDUCTOR DETECTORS; SPECTROME- 
TERS; TELESCOPE COUNTERS 





25614 (JINR-93-180, pp. 60-61) Magnetic channel and 
spectrometer KASPIY. Kurepin, A.B. (AN SSSR, Moscow (Rus- 
sian Federation). Inst. Yadernykh Issledovanij); Pantuev, V.S.; 
Krasnov, V.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. In Users handbook. 71p. 
Order Number DE94627992. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 6 refs., 1 fig. MAGNETIC SPECTROME- 
TERS/beam focusing magnets; FLOWSHEETS; GEV RANGE 
01-10; PION BEAMS; PROTON BEAMS; SCINTILLATION COUN- 
TERS; SPECIFICATIONS; TELESCOPE COUNTERS 


25615 (JINR—-93-180, pp. 62) Hardware-software complex 
tor investigation of projectile and target nuclei fragmentation. 
Production and decay of radioactive nuclides on beams of rel- 
ativistic particle and nuclei. Butsev, V.S. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy); Biri, 
S.; Butseva, G.L. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. In Users handbook. 71p. 
Order Number DE94627992. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 3 refs. GAMMA SPECTROMETERS/data 
acquisition systems; GAMMA SPECTROMETERS/nuclear frag- 
mentation; GEV RANGE 01-10; LI-DRIFTED GE DETECTORS; 
MICROCOMPUTERS 


25616 (JINR-E-4-93-58, pp. 113-121) High resolution 
gamme-ray spectroscopy at the ILL. Hoyer, F. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

High resolution gamma-ray spectrometers and the new method- 
ics of gamma-ray measurements at the ILL facility -Grenoble are 
briefly described. 


25617 (JINR-E-6-93-301) Determination of the Compton 
suppression efficiency of Ge-BGO detectors in low +-ray en- 
ergy region. Rak, J. (Ceskoslovenska Akademie Ved, Rez (Czech 
Republic). Ustav Jaderne Fyziky); Brudanin, V.B.; Egorov, V.G.; 
Kovalenko, V.E.; Briancon, Ch.; Dionisio, J.S.; Vieu, Ch. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1993. 11p. Order Number DE94628197. Source: 
OSTI; NTIS (US Sales Only); INIS. 

12 refs.; 6 figs.; 2 tabs. Submitted to Nucl. Instrum. Methods. 

The response function and the rejection factor of Compton sup- 
pression gamma spectrometers have been calculated using the 
Monte Carlo method starting from low energy region (20 keV). 
Special emphasis has been given to the influence of inactive layers 
surrounding the Ge detector on the Compton suppression factor. 
The calculated properties of two types of Compton suppression 
detectors have been compared with experimental data. Some pos- 
sible modifications of Compton suppression spectrometer intended 
for the study of low gamma energy region are suggested. 12 refs.; 


6 figs.; 2 tabs. 12 refs.; 6 figs.; 2 tabs. Submitted to Nucl. Instrum. 
Methods. 


25618 (JINR-E-7-93-126, pp. 162) Research at the fragment 
mass analyzer at ATLAS. Davids, C.N. (Physics Division, Ar- 
gonne National Laboratory Argonne (United States)). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. FISSION FRAGMENT SPECTRON- 
ETERS/mass resolution; GE SEMICONDUCTOR DETECTORS; 
HEAVY IONS; MASS SPECTROMETERS; MEV RANGE 100-1000; 
NICKEL 58 REACTIONS; NICKEL 58 TARGET; PERFORMANCE 


25619 (JINR-E-7-93-126, pp. 167-168) The 47-fragment 
spectrometer FOBOS - status and first preliminary results. Or- 
tlepp, H.G. (Joint Inst. for Nuclear Research, Dubna (Russian 
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Federation)); Andrassy, M.; Gippner, P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. FISSION FRAGMENT 
SPECTROMETERS/position sensitive detectors; BRAGG GRAY 
CHAMBERS; FLOWSHEETS; MEV RANGE 01-10; SCINTILLA- 
TION COUNTERS 


25620 (JINR-E-7-93-126, pp. 169) Upgrades to the Michi- 
gan State University 4x array. Norbeck, E. (University of lowa 
City, lowa (United States)). Joint inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions. 1993. 192p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 3 refs. POSITION SENSITIVE DETEC- 
TORS/four-pi counting; ANGULAR DISTRIBUTION; CAMAC 
SYSTEM; DEAD TIME; READOUT SYSTEMS; SI SEMICONDUC- 
TOR DETECTORS; SOLID SCINTILLATION DETECTORS 


25621 (JINR-E-7-93-126, pp. 170-171) Investigation of inter- 
actions of relativistic nuclei at sphere 47 detector. Malakhov, 
A.|. (Joint Inst. for Nuclear Research, Dubna (Russian Federation)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions. 1993. 192p. (CONF-9305203-—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 2 figs. MULTIPARTICLE 
SPECTROMETERS limiting fragmentation; MULTIPARTICLE 
SPECTROMETERS /particle production; FLOWSHEETS; FOUR- 
P| COUNTING; NUCLEAR FRAGMENTATION; RELATIVISTIC 
RANGE; SHOWER COUNTERS 


25622 (JINR-E-—13-93-258) Two-coordinate mini drift cham- 
ber operating in a self-quenching streamer mode. Chernenko, 
S.P. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of High Energy); Smykov, L.P.; Zanevskij, Yu.V.; 
Stelzer, H. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of High Energy. 1993. 6p. Order Number 
DE94628250. Source: OSTI; NTIS (US Sales Only); INIS. 

4 refs.; 5 figs. Submitted to Prib. Tekh. Ehksp. 

Two-coordinate mini drift chambers operating in a self-quenching 
streamer mode have been developed. The tests have demonstrated 
these chambers to possess an extended counting plateau, a high 
operating stability and a high uniformity of efficiency over detecting 
area. The space resolution along anode wires is not worse than 
250 um; the expected space resolution for the second coordinate is 
about 100 um. 4 refs.; 5 figs. Submitted to Prib. Tekh. Ehksp. 


25623 (JINR-E—13-93-295) Absolute calibration and moni- 
toring of a spectrometric channel using a photomultiplier. 
Bellamy, E.H. (Pisa Univ. (Italy). Dipt. di Fisica); Bellettini, G.; 
Gervelli, F.; Incagli, M.; Lucchesi, D.; Pagliarone, C.; Zetti, F.; 
Budagov, Yu.; Chirikov-Zorin, |.; Tokar, S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 16p. Order Number 
DE94628251. Source: OSTI; NTIS (US Sales Only); INIS. 

7 refs.; 4 figs.; 1 tab. Submitted to Nucl. Instrum. Methods. 

A method for measuring the photomultiplier gain using a realistic 
photomultiplier response function is described. A precision of about 
1% for the de convoluted gain parameter can be achieved. 7 refs.; 
4 figs.; 1 tab. Submitted to Nucl. Instrum. Methods. 


25624 (JINR-E-13-93-296) Test of long scintillation coun- 
ters for large supercollider detectors. Bellettini, G. (Istituto 
Nazionale di Fisica Nucleare, Pisa (Italy)); Gervelli, F.; Budagov, 
Yu. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 12p. Order Number DE94628252. Source: OSTI; NTIS (US 
Sales Only); INIS. 

2 refs.; 6 figs.; 1 tab. Submitted to Nucl. Instrum. Methods. 

A number of long scintillator counters employing Ups 923A and 
NE 114 plastic scintillators seen by a single photomultiplier were 
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tested using cosmic muons. These counters have suitable dimen- 
sions to be employed to a large scale in a proton supercollider 
experiment. The efficiency for m.i.p. (mean indicated pressure) was 
excellent in all cases. The yield of Ups 923A was found to be by 
about 25% higher than NE 114, while the attenuation length was 
approximately the same. 2 refs.; 6 figs.; 1 tab. Submitted to Nucl. 
Instrum. Methods. 


25625 (JINR-E-13-93-308) Energy resolution of a lead scin- 
tillating fiber electromagnetic calorimeter. Budagov, Yu. 
(Superconducting Super Collider Lab., Dallas, TX (United States)); 
Chirikov-Zorin, |.; Glagolev, V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Problems. 1993. 20p. 
Order Number DE94628253. Source: OSTI; NTIS (US Sales Only); 
INIS. 

12 refs.; 13 figs.; 4 tabs. Submitted to Nucl. Instrum. Methods. 

A calorimeter module was fabricated using profiled lead plates 
and scintillating fibers with diameter 1 mm and attenuation length 
about 80 cm. The absorber-to-fiber volume ratio was 1.17 and the 
module average radiation length Xp = 1.05 cm. The energy resolu- 
tion of the module was investigated using the electron beams of 
U-70 at Serpukhov and of the SPS at CERN in the energy range 
5-70 GeV. The energy resolution at 6 = 3° (the angle between the 
fiber axis and the beam direction) may be expressed by the for- 
mula o/E(%) = 13.1/,/E + 1.7. The energy resolution was also 
simulated by Monte Carlo and good agreement with the experiment 
has been achieved. 12 refs.; 13 figs.; 4 tabs. 12 refs.; 13 figs.; 4 
tabs. Submitted to Nucl. Instrum. Methods. 


25626 (JINR-R-1-93-285) Muon identificator efficiency of 
the GINES detector in the UNK neutrino beam. Nagajtsev, A.P.; 
Plyashkevich, S.N.; Solov’ev, M.I.; Fadeev, N.G.; Cheplakov, A.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 10p. (in Russian). Order Number DE94628254. Source: 
OSTI; NTIS (US Sales Only); INIS. 

4 refs.; 8 figs.; 1 tab. 

The method and the calculated results of the muon identification 
efficiency for the GINES experiment at UNK are presented. The 
identificator is assembled from drift tubes and is supposed to be 
exposed to neutrino beams produced by primary protons of 500 
GeV energy. The identification of muons is based on a high space 
resolution of the drift tube coordinate detector designed at JINR. 
The value better than 95% was obtained for the highest expected 
intensity of background particles. 4 refs.; 8 figs.; 1 tab. 


25627 (JINR-R—-10-93-243) Software of a distributor of high 
voltage of the H C-600 hadronic calorimeter. Kadykov, M.G.; 
Shchelev, A.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 3p. (In Russian). Order Number DE94628255. 
Source: OSTI; NTIS (US Sales Only); INIS. 

5 refs. 

The software to control the distribution block of high voltage 
hadron calorimeter H C-600 is described. This software permits to 
realize automatic control of high voltage for every spectrometric 
channel during preliminary calibration and exposition of the detec- 
tor on the particles beam. 5 refs. 


25628 (JINR-R-10-94-8) Organization of the distributed 
system in the VME standard for experiments automation at the 
IBR-2 reactor. Novozhilov, V.E.; Ostrovnoj, A.l.; Rezaev, V.E.; 
Sirotin, A.P. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Neutron Physics. 1994. 14p. (in Russian). Order 
Number DE94628198. Source: OSTI; NTIS (US Sales Only); INIS. 

The main principles for hardware and software organization of 
the distributed experiment automation system at the IBR-2 reactor 
are worked out. The system is built on the basis of the electronics 
in the VME standard. This organization gives us the maximum of 
throughput of spectrometric data acquisition system, allows us to 
implement the complicated method of experiment performance, 
which needs the simultaneous control of different devices and 
viewing parameters of the instrument, allows user to remote control 
of the experiment via ETHERNET network. A brief presentation of 
the components for this system is done. 5 refs., 4 figs. 


25629 (JINR-R-13-93-326) Detector for transit time mea- 
surement of photomultiplier single-photoelectron pulses. 
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Zajmidoroga, O.A.; Kul’kov, A.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 4p. (In Russian). Order Num- 
ber DE94628256. Source: OSTI; NTIS (US Sales Only); INIS. 

1 ref.; 4 figs. Submitted to Prib. Tekh. Ehksp. 

The detector for measurement of transit time of PMT single- 
photoelectron pulses has been presented. The Cherenkov light 
produced by electrons in radiator is observed by two PMT. One is 
used for triggering the system and the tested one is working in 
single-photoelectron mode. (author). 1 ref.; 4 figs. 1 ref.; 4 figs. 
Submitted to Prib. Tekh. Ehksp. 


25630 (JINR-R-13-93-331) The measurement of the low fre- 
quency noise characteristics of the field effect transistors for 
cryogenic detectors. Korobejnikov, V.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1993. 6p. (In Russian). Order Number DE94628257. Source: 
OSTI; NTIS (US Sales Only); INIS. 

9 refs.; 3 figs. 

In this work low frequency noise characteristics of the Si field ef- 
fect transistors at temperatures 300 and 77 K and GaAs transistors 
at temperatures 300, 77 and 4.2 K were measured. The lowest 
noise of 1.3 n V/,/Hz is provided by KP337g at room temperature. 
(author). 9 refs.; 3 figs. 9 refs.; 3 figs. 


25631 (JINR-R—13-93-362) The emission of particle identifi- 
cation efficiency in the EXCHARM experiment. Kamburyan, A.F. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation)); 
Kapishin, M.N.; Kekelidze, V.D.; Potrebennikov, Yu.K.; Chudakov, 
E.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 10p. (In Russian). Order Number DE94628258. Source: 
OSTI; NTIS (US Sales Only); INIS. 

5 refs.; 2 figs.; 1 tab. 

The method to calculate the efficiency at the charged hadrons 
identification in experiment EXCHARM is proposed. The calcula- 
tions have been performed simulating experimental conditions of 
the multichannel threshold gas Cherenkov counter and using the 
developed identification algorithms to select events of desired con- 
figurations. By the example of the decay anti A° — anti pz* it is 
shown that the proposed technique allows one to determine the ef- 
ficiency of the decay selection rather precisely over the wide range 
of identification criteria for antiproton. (author). 5 refs.; 2 figs.; 1 
tab. 5 refs.; 2 figs.; 1 tab. 


25632 (Juel-2860) A rotation-symmetric, position-sensitive 
annular detector for maximum counting rates. lgel, S. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Dec 1993. 77p. (in German). Order Number DE94781863. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Germanium Wall is a semiconductor detector system con- 
taining up to four annular position sensitive AE-detectors from high 
purity germanium (HPGe) planned to complement the BIG KARL 
spectrometer in COSY experiments. The first diode of the system, 
the Quirl-detector, has a two dimensional position sensitive struc- 
ture defined by 200 Archimedes’ spirals on each side with opposite 
orientation. In this way about 40000 pixels are defined. Since each 
spiral element detects almost the same number of events in an ex- 
periment the whole system can be optimized for maximal counting 
rates. This paper describes a test setup for a first prototype of the 
Quirl-detector and the results of test measurements with an a- 
source. The detector current and the electrical separation of the 
spiral elements were measured. The splitting of signais due to the 
spread of charge carriers produced by an incident ionizing particle 
on several adjacent elements was investigated in detail and found 
to be twice as high as expected from calculations. Its influence on 
energy and position resolution is discussed. Electronic crosstalk via 
signal wires and the influence of noise from the magnetic 
spectrometer has been tested under experimental conditions. Addi- 
tionally, vacuum feedthroughs based on printed Kapton foils 
pressed between Viton seals were fabricated and tested success- 
fully concerning their vacuum and thermal properties. (orig.) 


25633 (KEK-PROC—92-15, pp. 208-213) Distributed control 
and data acquisition for the EUROGAM gamma ray spectrome- 
ter. Owen, E.C.G. (Daresbury Lab. (United Kingdom)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 





(CONF-911116—: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

EUROGAM is an Anglo/French Gamma Ray Detector which will 
alternate between the Tandem Van der Graaf at Daresbury and the 
Vivitron at Strasbourg. Because of the need to conform to the stan- 
dards of Laboratories in two different countries, and the very 
sensitive nature of electronics for Germanium Gamma Ray tele- 
scopes, the newly emerging VXibus (VMEbus ExXtensions for 
Instrumentation) was chosen as the basis for control and data ac- 
quisition. This entailed a major programme of development for both 
the signal processing front end modules for Germanium and 
Bismuth Germanate detectors, and also for the hardware and soft- 
ware management of resources from within the VXI environment. 
The paper will concentrate mainly on the latter areas. (author). 


25634 (KEK-PROC—93-2, pp. 282-291) Performance of the 
TOPAZ vertex chamber under beam conditions. Levine, |. (Pur- 
due Univ., Lafayette, IN (United States). Dept. of Physics). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. 
(CONF-9212108—-: Workshop on TRISTAN physics at high lumi- 
nosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the 
workshop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

The TOPAZ Vertex Chamber (VTX) was designed for detecting 
particles with lifetimes of the order of a picosecond, by reconstruct- 
ing their decay vertices with a precision of 50m at a point clearly 
removed from the production vertex. The current status of the 
chamber and its performance at the present level of calibration are 
discussed. (author). 


25635 (KEK-PROC-—93-2, pp. 292-295) Application of Trans- 


ers to second level trigger at VENUS. Korhonen, Timo 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 


Sakamoto, Hiroshi; Watase, Yoshiyuki. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 
shop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

A second level trigger system, based on microprocessors work- 
ing in parallel, has been installed into VENUS experiment. The 
purpose of the system is to find particle tracks in Central Drift 
Chamber on-line during A/D conversion time, in about 10 millisec- 
onds. Based on the transverse momentum values calculated by the 
system, a more precise event selection that the present one is 
possible. Potentially even as much as around 90% of the low 
transverse momentum event background remaining after first level 
trigger could be rejected by this trigger. This has also been demon- 
strated in tests with real event data. To realize sufficient computing 
power for the task, the task must be divided and distributed to pro- 
cessors as evenly as possible and a good balance between 
computation and communication load must be achieved. Sufficient 
performance has been realized, with an average triggering time of 
9.8 milliseconds. (author). 


25636 (KEK-PROC-—93-8, pp. 1-11) Optical observation of 
self-quenching streamers by using an image-intensifier sys- 
tem. Nohtomi, A. (Kyushu Univ., Fukuoka (Japan). Faculty of 
Engineering); Narita, K.; Uozumi, Y.; Sakae, T.; Matoba, M.; Koori, 
N.; Kume, H.; Nakamura, H. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

Large amount of electrons generated along primary-ionization 
tracks play a significant role for the SQS formation induced by 
a-rays. From this point of view, a possible mechanism of PRimary- 
lonization Track ORiented (PRITOR) SQS is proposed. For X-ray 
irradiation, distribution of SQSs developing around the anode wire 
is explained by considering drifting path of electrons from the 
primary-ionization point to the anode wire. Obtained images for 6- 
rays are similar to those for X-rays because the charge density of 
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ionization tracks formed by 6-rays is too low to promote PRITOR- 
type streamers. (J.P.N.). 


25637 (KEK-PROC-93-8, pp. 12-19) On the recombination 
model for the energy resolution in ionization chamber filled 
with liquid Argon or Xenon. Shibamura, Eido (Saitama Coll. of 
Health, Urawa (Japan)); Masuda, Kimiaki; Doke, Tadayoshi; Hi- 
tachi, Akira. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 26-27 Jan 1993). 
In Radiation detectors and their uses. 236p. Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

By doping liquid Ar with allene or Xe with TEA, the resolution is 
improved in both liquids. The improvement is significant particularly 
at the low electric fields. The resolution in the doped Ar or Xe 
seems to be unchanged for electric fields higher than 4 kV/cm, 
which is not in agreement with the calculation based on the 
recombination model. So we must consider models other than re- 
combination model to understand the energy resolution in the liquid 
chambers. (J.P.N.). 


25638 (KEK-PROC—93-8, pp. 20-30) Average energy ex- 
pended per scintillation photon and energy resolution in solid 
scintillators. Sasaki, Shinichi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Tawara, Hiroko; Miyajima, Mit- 
suhiro; Shibamura, Eido. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. work- 
shop on radiation detectors and their uses, Tsukuba (Japan), 26-27 
Jan 1993). In Radiation detectors and their uses. 236p. Order 
Number DE94737963. Source: OSTI; NTIS; INIS. 

In this paper the progress and the status of our studies about the 
W,-values and the resolutions for solid scintillation detectors, such 
as Nal(Tl) crystals and plastic scintillators are described. (J.P.N.). 


25639 (KEK-PROC—93-8, pp. 31-38) Energy response char- 
acteristics of silicon surface barrier detector. Kanno, !kuo 
(Kyoto Univ. (Japan). Faculty of Engineering); Kanazawa, Satoshi; 
Kimura, Itsuro. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. workshop on radi- 
ation detectors and their uses, Tsukuba (Japan), 26-27 Jan 1993). 
In Radiation detectors and their uses. 236p. Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

In this report, the recombination defect is shown as a component 
of the residual defect as well as the dielectric defect. The depen- 
dence of the recombination defect on the electric field strength is 
derived. (J.P.N.). 


25640 (KEK-PROC—93-8, pp. 39-46) Pulse shape discrimi- 
nation with proportional counters for neutron detection. 
Sakamoto, Shigeyasu (Tokai Univ., Hiratsuka, Kanagawa (Japan). 
Faculty of Engineering); Morioka, Atuhiko. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9301135-: 7. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors and their 
uses. 236p. Order Number DE94737963. Source: OSTI; NTIS; 
INIS. 

Pulse-height and risetime distributions of signals from propor- 
tional counters for neutron detection have been investigated in 
order to reject undesirable signals. In the present paper we will de- 
scribe the applications of risetime discrimination for three kinds of 
prepeuns counter i.e. a hydrogen-filled proton recoil counter, a 

He-filled counter and a BF3 counter. (author). 


25641 (KEK-PROC-—93-8, pp. 47-59) Two-dimensional puise- 
shape discrimination for high-energy neutrons with liquid 
scintillation detectors. Matsufuji, N. (Kyushu Univ., Fukuoka 
(Japan). Faculty of Engineering); Ishibashi, K.; Nakamoto, T.; Mae- 
hata, K.; Wakuta, Y.; Numajiri, M.; Ikeno, M. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9301135-: 7. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors and their 
uses. 236p. Order Number DE94737963. Source: OSTI; NTIS; 
INIS. 

The neutron-+ pulse shape discrimination method was studied 
for large liquid scintillator (NE-213) detectors by the use of digital 
processing. A flush ADC was used for recording the output signal 
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of scintillation detectors as a function of time. Investigation was 
made to give the reason for poorer characteristics of neutron-y 
separation obtained for the liquid scintillators of larger size. The 
gate integration method was found to be optimum for the neutron- 
discrimination in the case of measuring neutrons of a wide energy 
range. (J.P.N.). 


25642 (KEK-PROC—93-8, pp. 66-72) Development and use 
of a dual-parameter multichannel analyzer: Calibration mea- 
surements for efficiency and response functions of the NE213 
scintillator by a **Cf spontaneous fission source. Akimoto, 
Tadashi (Hokkaido Univ., Sapporo (Japan)); Murai, Ikuo; Narita, 
Masakuni; Suzuki, Toshikazu. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

This paper describes the development of two-dimensional MCA 
using a personal computer and applies it to the calibration mea- 
surements of the efficiency and response function of the NE213 
scintillator. (J.P.N.). 


25643 (KEK-PROC—93-8, pp. 84-94) Gamma-ray spectrome- 
try with a Ge detector: Significance of instrument function on 
energy calibration. Kishikawa, Toshiaki (Kumamoto Univ. (Japan). 
Faculty of Engineering); Nishimura, Kazuhisa. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9301135-: 7. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors and their 
uses. 236p. Order Number DE94737963. Source: OSTI; NTIS; 
INIS. 

An instrument function, the transmission function of an input 
photon to an output signal shape on a display of pulse height ana- 
lyzer, is generated by photoelectric effect in a detector. The 
centroid of normal distribution folded in the instrument function is 
the position correspond to the incident photon energy, instead of 
an apparent maximum position of the photopeak shape. (author). 


25644 (KEK-PROC—93-8, pp. 101-112) A study of a dielec- 
tric cryogenic microcalorimeter for X-ray detection. Maehata, 
Keisuke (Kyushu Univ., Fukuoka (Japan). Faculty of Engineering); 
Arima, Hidehiko; Ishibashi, Kenji; Sakae, Takeji; Wakuta, Yoshihisa. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1993. (CONF-9301135-—: 7. workshop on radiation detectors 
and their uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation de- 
tectors and their uses. 236p. Order Number DE94737963. Source: 
OSTI; NTIS; INIS. 

A concept of a dielectric cryogenic microcalorimeter is studied for 
detecting X-rays with a excellent energy resolution. The dielectric 
constant of several ferroelectric materials exhibits the strong tem- 
perature dependence. The small temperature rise of the material is 
induced by the incident X-rays. This temperature rise can be indi- 
cated by the change of the capacitance at a temperature below 1K. 
The energy resolution of a dielectric calorimeter made of SrTiO, 
based material is expected to be below 1eV at 100mK. (author). 


25645 (KEK-PROC-—93-8, pp. 113-123) Development of a ra- 
dioactive gas monitor using scintillation fibers. Torii, Tatsuo 
(Power Reactor and Nuclear Fuel Development Corp., Oarai, 
Ibaraki (Japan). Oarai Engineering Center); Nozaki, Tatsuo; Emoto, 
Takehiko; Ando, Hideki. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. work- 
shop on radiation detectors and their uses, Tsukuba (Japan), 26-27 
Jan 1993). In Radiation detectors and their uses. 236p. Order 
Number DE94737963. Source: OSTI; NTIS; INIS. 

In this paper, we describe the experimental results of the charac- 
teristics of the gas monitor using Krypton-85 gas and checking 
sources. We also present the simulated results of Monte Carlo cal- 
culations which are carried out to compare the experimental ones 


for above nuclides and to evaluate the sensitivity for N-13 and O- 
15. (J.P.N.). 


25646 (KEK-PROC-93-8, pp. 124-128) Identification of ra- 
dionuclide in radioactivity measurement with imaging plate. 
Mori, Chizuo (Nagoya Univ. (Japan). Faculty of Engineering); Mat- 
sumura, Ayumi; Suzuki, Tomohiro. National Lab. for High Energy 
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Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

In this paper, we describe the application of Imaging Plate (IP) to 
in-situ detection and distribution measurement of extremely low 
level radioactivity, such as slightly contaminated floor surface, lab- 
wear and lab-shoes in a controlled area or the natural radioactivity 
on the surfaces of various materials, and identification methods of 
the nuclide species. (J.P.N.). 


25647 (KEK-PROC-—93-8, pp. 129-135) A calculational study 
of intermediate neutron spectrometry based on the detection 
of successive two reactions with a hydrogen recoil foilowed 
by a neutron capture. Kudo, K. (Electrotechnical Lab., Tsukuba, 
Ibaraki (Japan)); Takeda, N.; Fukuda, A. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF- 
9301135-: 7. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors and their 
uses. 236p. Order Number DE94737963. Source: OSTI; NTIS; 
INIS. 

In this paper, this double pulse technique used in fast neutron 
energy region will be applied to measurements of intermediate neu- 
trons below 100 keV. We propose a new spectrometer which will 
function as a spectrometer based on one collision with a hydrogen 
followed by a neutron capture and investigate the characteristics of 
this spectrometer by a Monte Carlo calculation. (J.P.N.). 


25648 (KEK-PROC—93-8, pp. 136-141) A measurement of 
effective volume of a proportional counter using a collimated 
thermal neutron beam. Takeda, N. (Electrotechnical Lab., 


Tsukuba, Ibaraki (Japan)); Kudo, K. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-—: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

In the absolute measurement of fast neutron fluences with a gas 


proportional counter, an accurate value of the effective volume is 
necessary to improve systematic uncertainty of this method. Usu- 
ally, the effective volume is defined as inner part of field tubes, 
which is called a sensitive region. It means that a gas multiplication 
does not take place on the field tubes, and the gas multiplication 
takes place uniformly in the sensitive region. In this study, the rela- 
tive gas multiplication factors are determined by examining pulse 
height distributions measured by scanning a position of an axis of 
the cylindrical proportional counter. (J.P.N.). 


25649 (KEK-PROC—93-8, pp. 142-147) Multi-parameter mea- 
surement using gridded-ionization chamber. Baba, M. (Tohoku 
Univ., Sendai (Japan). Faculty of Engineering); Ito, N.; Matsuyama, 
|.; Matsuyama, S.; Hirakawa, N. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

The multi-parameter measurement with a gridded-ionization- 
chamber enables the study of neutron-induced charged-particle 
emission reactions with very high efficiency and fairly good signal- 
to-background ratio. This technique will be applicable for various 
fields in nuclear measurements such as charged-particle spec- 
troscopy and neutronics. (J.P.N.). 


25650 (KEK-PROC-93-8, pp. 153-155) Depth and time re- 
solved dynamics for excited states in ion track. Kimura, Kazuie 
(Institute of Physical and Chemical Research, Wako, Saitama 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1993. (CONF-9301135—: 7. workshop on radiation 
detectors and their uses, Tsukuba (Japan), 26-27 Jan 1993). In 
Radiation detectors and their uses. 236p. Order Number 
DE94737963. Source: OSTI; NTIS; INIS. 

Short communication. PARTICLE TRACKS/excited states; EN- 
ERGY LOSSES; EXCITATION; HEAVY IONS; HELIUM; BARIUM 
FLUORIDES; LET; CRYSTALS; ENERGY-LEVEL TRANSITIONS; 
LUMINESCENCE 





25651 (KEK-PROC-—93-8, pp. 156-164) X-ray or UV-ray 
imaging sensor utilizing optically stimulated luminescence 
phenomenon in Eu-doped KCi phosphors. Nanto, Hidehito 
(Kanazawa Inst. of Technology, Ishikawa (Japan)); Murayama, 
Kazuhiko; Hirai, Yoshiaki; Taniguchi, Shin-ichi; Makamura, 
Shouichi; Takeuchi, Nozomu. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135—: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

An intense OSL with a peak at about 420 [nm] has been ob- 
served by stimulating an X-ray or UV-ray irradiated KCI: Eu crystal 
with F-band light whose wavelength is about 560 [um]. A possible 
excitation and emission mechanisms for the 420 [um] OSL peak X- 
ray or UV-ray irradiated sample is proposed. It is found that the 
OSL intensity is proportional to the X-ray absorbed dose or UV-ray 
irradiation dose. It is also found that X-ray or UV-ray irradiated KCl; 
Eu exhibited excellent fading characteristics. These results strongly 
suggest that the KCl: Eu is one of the most attractive candidates 
for two-dimensional X-ray or UV-ray imaging sensor utilizing the 
OSL phenomenon. (J.P.N.). 


25652 (KEK-PROC—93-8, pp. 171-173) A study of dis- 
tributed radiation sensing method using plastic scintillation 
fiber. Soramoto, Seiki (Tokyo Univ. (Japan). Faculty of Engineer- 
ing); Notani, Masahiro; Fukano, Yoshitaka; Imai, Shun-ichi; Iguchi, 
Tetsuo; Nakazawa, Masaharu. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9301135-: 7. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
26-27 Jan 1993). In Radiation detectors and their uses. 236p. Or- 
der Number DE94737963. Source: OSTI; NTIS; INIS. 

The distributed radiation sensing method has been studied, us- 
ing plastic scintillation fiber (PSF). This sensing technique is based 
on the time of flight (TOF) method for two directional signals of the 
PSF light passed through the fiber core. The radiation position de- 
tection were verified through the irradiation experiments for -y-ray 
(Co-60) and fast neutrons (fission). The capability of the distributed 
sensing for long distance was also shown with connection of nor- 
mal fibers without scintillation and PSF. (author). 


25653 (KEK-PROC—93-8, pp. 174-185) Metrological capabil- 
ity of neutron radiography. Kobayashi, Hisao (Rikkyo Univ., 
Yokosuka, Kanagawa (Japan). Inst. for Atomic Energy). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. 
(CONF-9301135—: 7. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation detectors 
and their uses. 236p. Order Number DE94737963. Source: OST]; 
NTIS; INIS. 

While neutron radiography has been developed to visualize and 
to inspect various materials, it is able to determine quantitatively 
two dimensional neutron intensity distributions, two dimensional po- 
sition of objects, a material inhomogeneity and an impurity or a 
defect size. In this paper, those metrological capabilities will be dis- 
cussed. (author). 


25654 (KEK-PROC—93-8, pp. 186-192) Radioisotopic impu- 
rity of 2°’Bi in BGO scintillators. Satoh, Y. (Osaka Prefectural 
Univ., Sakai (Japan). Research Inst. for Advanced Science and 
Technology); Fukuda, K.; Asano, T.; Taniguchi, R.; Fukahori, T. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jun 1993. (CONF-9301135—: 7. workshop on radiation detectors 
and their uses, Tsukuba (Japan), 26-27 Jan 1993). In Radiation de- 
tectors and their uses. 236p. Order Number DE94737963. Source: 
OSTI; NTIS; INIS. 

Radioisotopic impurity of ?°7Bi has been identified in BGO 
scintillators. The contamination of the BGO with 2°7Bi has been es- 
timated to be 4.4 mBq/Bi-g. The same order of contamination as 
the BGO has been also found in pure bismuth metal supplied by 
three refineries. A bismuth sample purchased in 1967 has not 
shown appreciable contamination with *°7Bi. The contamination 
seems to spread recently on global scale. The possible origins of 
207Bi in these samples are discussed. (author). 


25655 (KFKI-1993-24/N) Performance of PC-based charged 
particle multi-channel spectrometer utilising particle identifica- 
tion. Palla, G.; Sziklai, J.; Trajber, Cs. Hungarian Academy of 
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Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Dec 1993. 15p. Order Number DE94629639. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A collaterally expandable charged particle spectrometer based 
on PC control and particle identification is described. A typical sys- 
tem configuration consisting of two channels are used to test the 
system performance. (author) 7 refs.; 5 figs. 


25656 (LA-12698-C, pp. 9, Paper 16) A gas scintillation 
TPC to detect asymmetries in muon capture by polarized 
muonic *He. Cummings, W.J. (Simon Fraser Univ., Burnaby 
(Canada)); Lorenzon, W.; Hausser, O.; Brash, E.J.; Hasinoff, M.D.; 
Saettler, E.; Hausser, O.; Delheij, P.; Henderson, R.; Marshall, 
G.M. Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A gas scintillation time projection chamber has been constructed 
and is being tested for use as an active target for TRIUMF experi- 
ment 683. The goal of this experiment is to measure the neutrino 
angular correlations via triton asymmetry following muon capture 
by polarized muonic He. This paper will describe the motivation 
for this measurement, the design of this detector and preliminary 
results from the testing of this detector. 


25657 (LA-UR-94-1586) Recent advances of the electro- 
static long-range alpha detector. Johnson, J.D. (Los Alamos 
National Lab., NM (United States). Advanced Nuclear Technology); 
Allander, K.S.; Bounds, J.A.; Garner, S.E.; Johnson, J.P.; 
MacArthur, D.W.; Sprouse, L. Los Alamos National Lab., NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940524-10: 8. symposium on radiation measurements and 
applications, Ann Arbor, MI (United States), 16-19 May 1994). Or- 
der Number DE94014804. Source: OSTI; NTIS; INIS; GPO Dep. 

Long-range alpha detector (LRAD) systems are designed to 
monitor alpha sources and contamination by measuring the number 
of ions created in air by ionizing radiation. Traditional alpha detec- 
tors are designed to detect alpha particles directly and must be 
passed slowly within 3 cm of an alpha source to operate effectively. 
LRAD detectors collect the ions created from alpha interaction with 
air. Therefore, they are better able to monitor equipment and com- 
plex surfaces and can be operated at a much greater distance 
from an alpha source than traditional alpha detectors. Furthermore, 
because LRAD detectors remain stationary during monitoring, they 
are less subject to operator error than traditional alpha detectors. 
This paper will discuss the basic operation as well as recent ad- 
vances that have been made to the electrostatic LRAD. 


25658 (LA-UR-94-1779) Design advances in long-range al- 
pha detection. Johnson, J.P.; Allander, K.S.; Arnone, G.; Bolton, 
R.D.; Garner, S.E.; MacArthur, D.W.; Sprouse, L.L.; Walters, S.G. 
Los Alamos National Lab., NM (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940815-10: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94012901. Source: 
OSTI; NTIS; GPO Dep. 

Recent design advances in airflow long-range alpha detector 
(LRAD) technology have improved the detectors’ sensitivity, re- 
duced their size and weight, and reduced their construction costs. 
These second-generation LRADs are also less influenced by fluctu- 
ations in background radiation. These advances now allow airflow 
LRAD systems to be lightweight, low-power, and portable, thereby 
increasing their usefulness to the radiation monitoring industry. 


25659 (LA-UR-94-2008) Displacement forces on a neutral 
current detector from a buoyant and flexible cable under ten- 
sion. Walston, S. Los Alamos National Lab., NM (United States). 
May 1994. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94014414. Source: OSTI; NTIS; GPO Dep. 

As a means for maintaining order in the 112 NCD readout ca- 
bles, it is proposed to put the cables under tension in such a way 
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that they lie as straight as possible and rest along the top surface 
of the acrylic D2O vessel. However, one aim is to avoid using top 
anchor points to secure the NCDs in the Dz20O vessel, but rather to 
just let the counter’s inherent buoyancy maintain the necessary 
vertical orientation. As a result, applying a tension to the readout 
cable may pull the counters too far off of vertical. Whether or not 
the counter is pulled too far off of vertical depends in large part on 
the characteristics of the cable, i.e. modulus of elasticity and initial 
radius of curvature. Given that the applied tension in equilibrium is 
just equal to the restoring force on the counter when pulled off of 
vertical by some arbitrarily small amount, and given that the final 
radius of curvature of the readout cable is 6 meters (the radius of 
the D2O vessel), what then must the modulus of elasticity be for a 
given initial radius of curvature of the cable? This assumes that 
the cable will be wrapped around a spool or somehow coiled for 
shipment. This also assumes that upon delivery of the cables, 
some effort can be made to straighten them out somewhat. For 
this approximation, the buoyancy of the cables is assumed to be 
negligible. The small length of cable that does not rest against the 
inner surface of the DO vessel is also neglected. 


25660 (LRAP-—138) Near-infrared Raman spectroscopy us- 
ing a diode laser and CCD detector for tissue diagnostics. 
Gustafsson, U. Lund Univ. (Sweden). Dept. of Physics. Sep 1993. 
62p. Order Number DE94630927. Source: OSTI; NTIS; INIS. 

Diploma paper. 

This paper surveys the possibility to observe high-quality NIR 
Raman spectra of both fluorescent and non-fluorescent samples 
with the use of a diode laser, a fibre optic sample, a single spec- 
trometer and a charge-coupled device (CCD) detector. A shifted 
excitation difference technique was implemented for removing the 
broad-band fluorescence emission from Raman spectra of the 
highly fluorescent samples. Raman spectra of 1.4-dioxane, toluene, 
rhodamine 6G, and HITCI in the 640 to 1840 cm—" spectral region 
and 1.4-dioxane and toluene in the 400 to 3400 cm~—" spectral re- 
gion have been recorded. The results open the field of sensitive 
tissue characterisation and the possibility of optical biopsy in vivo 


by using NIR Raman spectroscopy with fibre optic sampling, a sin- 
gle spectrometer, and a CCD detector. 


25661 (LRAP-140) Thin film soft X-ray absorption filters. 
Stattin, H. Lund Univ. (Sweden). Dept. of Physics. Nov 1992. 50p. 
Order Number DE94630928. Source: OSTI; NTIS; INIS. 

Diploma paper. 

This report discusses the composition, reparation and perfor- 
mance of soft x-ray transmission filters for a water window soft 
x-ray microscope. Unbacked thin films of aluminum, silver and 
vanadium/aluminum were made by evaporation on a substrate 
from which they were released. Measured transmittances agree 
reasonably well with calculations. The report also includes some 
related theory and discussions about film preparation methods, film 
contamination and evaluation methods. 33 refs. 


25662 (LRAP-148) Fluorescence spectroscopy for medical 
and environmental diagnostics. Johansson, Jonas. Lund Univ. 
(Sweden). Dept. of Physics. Sep 1993. 106p. (LUTFD2-TFAF— 
1021-1-106-93.). Order Number DE94630929. Source: OSTI; 
NTIS; INIS. 

Fluorescence spectroscopy can be used for diagnostics in 
medical and environmental applications. The many aspects of fluo- 
rescence emission are utilized to enhance the accuracy of the 
diagnosis. A fluorescence detection system, based on nitrogen 
laser or dye laser excitation and optical multichannel detection, 
was constructed, and fluorescence spectra from human malignant 
tumours of various origins, were recorded. Tumour demarcation 
was observed using exogenous chromophores, as well as the en- 
dogenous tissue fluorescence. In particular, 5-amino levulinic acid 
was found to provide very good tumour demarcation. A multi-colour 
imaging system capable of simultaneous recording of four fluores- 
cence images at selected wavelengths, was developed. Examples 
of processed images, based on the four sub-images, are shown for 
malignant tumours. In addition, data from photodynamic treatment 
of human malignant tumours are presented. Autofluorescence 
spectra from excised pieces of human atherosclerotic aorta and 
atherosclerotic coronary segment were found to be different from 
those of non-diseased vessels. Furthermore, fluorescence decay 


360 ERA Vol. 19, No. 9 


curves from atherosclerotic samples were found to differ from 
those of non-diseased samples. It is concluded that both spectral 
and temporal information should be utilized to enhance the 
demarcation. Methods for obtaining fluorescence data free from in- 
terference from blood, with applications to in vivo laser angioplasty 
of atherosclerosis, are discussed. The optical multichannel system 
and the multi-colour imaging system were integrated with a remote 
sensing system, originally used for environmental measurements, 
to obtain fluorescence spectra as well as fluorescence images of 
plants at a distance of up to 100 m. The fluorescence data from 
plants subject to environmental stress or senescent plants were 
found to differ from those obtained from healthy vegetation. 359 
refs. 


25663 (NIKHEF-H—93-07) Monte Carlo simulation of the mi- 
crostrip gas counter. Schmitz, J. Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sec- 
tie H. 1993. 8p. (CONF-9302113—: International conference on 
Monte Carlo simulation in nuclear and high energy physics, Talla- 
hassee, FL (United States), 22-26 Feb 1993). Order Number 
DE94781790. Source: OSTI; NTIS; INIS. 

A Monte Carlo simulation was written to describe the Microstrip 
Gas Counter. The simulation describes ionisation, diffusion and 
gas amplification. Tuning of the Monte Carlo simulation on data 
from test beam measurements is discussed in detail. The simula- 
tion reproduces the performance of the detector as measured in a 
beam test for perpendicularly incident particles. It was found that 
the position resolution in current prototypes is dominated by the 
sampling error introduced because the anode to anode distance is 
larger than the radius of the electron cloud. This can be overcome 
by simple geometrical changes, leading to a resolution predicted to 
be of the order of 20 um. (orig.) 


25664 (NIKHEF-H-93-10) Simulation of frontend preampli- 
fiers for the MSGC. Schmitz, J. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 9p. Order Number DE94781788. Source: OSTI; NTIS; INIS. 

Two candidate architectures for frontend preamplifiers for the Mi- 
crostrip Gas Counter are tested using a Monte Carlo simulation of 
the detector and frontend. The simulation describes ionisation in 
the gas, electron drift and diffusion, gas amplification, signal devel- 
opment and the discriminator. The first architecture is based on the 
current design of the Fastplex, while the alternative design uses a 
subtraction method. The simulations indicate that the current 
Fastplex-design matches the MSGC best when the shaping time is 
as high as possible (around 50 ns). The signal is extracted more 
accurately with the alternative design. (orig.) 


25665 (NIKHEF-H-94-04) Study of inclined particle tracks 
in micro strip gas counters. Berg, F.D. v.d. (Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H); Hartjes, F.G.; Schmitz, J.; Udo, F. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. Feb 1994. 27p. Order Number 
DE94778748. Source: OSTI; NTIS. 

The response of Micro Strip Gas Counters (MSGC) has been 
studied for particle tracks with inclined incidence with respect to 
the strip plane. The set-up consisted of four 10x10 em? MSGC de- 
tectors arranged in a cosmic ray hodoscope with a trigger 
threshold of 300 MeV/c for muons. Results are given for the col- 
lected charge, the spatial resolution and the detection efficiencies. 
A Monte Carlo simulation has been used to understand the effects 


of cross talk in the data and to extrapolate the data to other angles 
of incidence. (orig.) 


25666 (NIKHEF-H-94-06) An optimal method of moments 
to measure the charge asymmetry at the Z°. Bruemmer, N.C. 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. Feb 1994. 7p. Order Number 
DE94778749. Source: OSTI; NTIS. 

Parity violation at LEP or SLC can be measured through the 
charge asymmetry. An optimal method of moments is developed 
here to measure this asymmetry, as well as similar asymmetries. 
This method is equivalent to the likelihood fit. It is simpler in use, 





as it gives analytical formulas for both the asymmetry and its sta- 
tistical error. These formulas give the dependence of the accuracy 
on the experimental angular acceptance explicitly. (orig.) 


25667 (OAEP-—1-112) Method for high absorbed dose mea- 
surement and standardization. Thongmitr, W. (Office of Atomic 
Energy for Peace, Bangkok (Thailand)); Milintawisamai, M.; Prem- 
peerakul, Y.; Wanitsuksombut, W.; Rativanich, N.; Radak, B.R. 
Office of Atomic Energy for Peace, Bangkok (Thailand). Aug 1984. 
27p. (in Thai). Order Number DE94630896. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To establish the method for high absorbed dose measurements 
and standardization is important in the dose assurance of the prod- 
uct irradiation. The experiments using OAEP’s cobalt-60 source 
including the homogeneity testing and the dose rate determination 
were employed by Fricke dosimeter. The cerium sulfate solutions 
were calibrated against the Fricke’s dose rate, and the achieved G- 
vaiue was within the possible range. The opti-chromic dosimeters 
were used as the cross-check of the locally calibrating system and 
the standard laboratories; the National Bureau of Standards (NBS), 
U.S.A. and the Boris Kidric Institute of Nuclear Science, Vinca, the 
results were within acceptable range. 


25668 (OAEP-1-116) The radiochromic dye dosimetry for 
radiation processing. Thongmitr, W.; Panyatipsakul, Y.; Biramon- 
tri, S.; Wanitsuksombat, W.; Rativanich, N. Office of Atomic Energy 
for Peace, Bangkok (Thailand). Dec 1984. 34p. (In Thai). Order 
Number DE94630897. Source: OST!; NTIS (US Sales Only); INIS. 
The possibility of using radiochromic dyes as a dosemeter were 
studied. The radiochromic dyes were used in the forms of hexa 
(hydroxy ethyl) pararosaniline cyanide solution, pararosaniline 
cyanide solution and FWT-60 batch 112 nylon film. The 5 mM 
hexa (hydroxy ethyl) pararosaniline cyanide solution and the film 
are exposed to gamma radiation from a gamma beam-650 irradia- 
tor in the range of 0.1-1, 1-15 and 1-50 kGy respectively. The 
results show that the studied dosemeters are responded linearly to 
gamma radiation. The studies of dose distribution in aluminium 
containers and in frozen shrimp package are also described. 


25669 (OAEP—1-139) Neutron distributions in beam tubes 
and thermal column. Tantisatyaraks, W.; Kornduangkaeo, A.; Pa- 
trashakorn, S.; Pimjun, S.; Asavijnijkulchai, C.; Chongkum, S. 
Office of Atomic Energy for Peace, Bangkok (Thailand). Aug 1988. 
20p. (in Thai). Order Number DE94630833. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The neutron activation technique is used to determine neutron 
fluxes and their distribution at various positions around the TRR-1/ 
M1 reactor. These experimental data will help one to decide which 
locations are appropriate for neutron scattering study, prompt 
gamma neutron activation analysis, and neutron radiography ex- 
periment. The results are summarized as follows: The neutron 
spectrometer should be installed at 8 in. diameter beam tube in the 
north. Some modification of collimator should be made to increase 
the neutron fluxes at the sample table. The study of prompt 
gamma neutron activation analysis should be performed at the 6 
in. diameter tube in the north. The contral port which occurred by 
removing 4 graphite stringers should be a perfect location for neu- 
tron radiography experiments. 


25670 (OAEP—1-144) Neutron flux measurement in new 
wet tubes for topaz irradiation. Kornduangkaeo, A.; Pa- 
trashakorn, S.; Kajornrith, V. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Sep 1989. 22p. (In Thai). Order Number 
DE94630834. Source: OSTI; NTIS (US Sales Only); INIS. 

The foil activation technique is used in this experiment to obtain 
essential information on neutron fluxes for topaz irradiation. The re- 
sults are summarized as follows: The recent installation of wet 
tubes is not in a proper position due to the obstacle of void tank. 
The neutron fluxes in wet tubes can be improved by a factor of 1 
to 2 by moving the reactor core 7 cm from the present core 
position. There is a severe drop in neutron flux between topaz con- 
tainers. The neutron fluxes can be increased by factor of 1 to 2 if 
dry containers are used instead of wet containers. All of these use- 
ful information will help one to design the new topaz containers or 
new wet tubes (if necessary). 
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25671 (OAEP-1-145) The study on production of CaSO, 
(Dy) dosimeters. Sriratchatchaval, V. Office of Atomic Energy for 
Peace, Bangkok (Thailand). May 1989. 49p. (In Thai). Order Num- 
ber DE94630898. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this experiment is to find out the techniques of 
preparation and production and to study the characteristic of Ther- 
moluminescence Dosimeter (TLD); CaSO, (Dy). This dosimeter is 
produced as pellets with 1.0 mm thickness and diameter 4.8 mm, 
which is suitable for gamma rays and X-rays detector. CeSO, (Dy) 
is prepared by adding Dy2O3 (0.2 mole %Dy) to CaSO4.2H20 then 
taking this mixture to crystallize in conc. H2SO, at 300°C responds 
linearly to gamma rays in the range of 0.01-100 mGy and gives the 
highest peak at 205°C. This TLD is fading 3% per month, low sen- 
Sitivity to light and the response of signal depends on the energy 
level of gamma rays. 


25672 (ORNL/TM—12748) Evaluation of the neutron 
dosimeter used by Martin Marietta Energy Systems, Inc., ability 
to meet the requirements of the American National Standard 
for Personnel Neutron Dosimeters (neutron energies less than 
20 MeV) ANS! N319-1976. Gunter, R.J. Oak Ridge National Lab., 
TN (United States). Jul 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94014706. Source: OSTI; NTIS; INIS; GPO Dep. 
An evaluation of the neutron dosimeter used by the Centralized 
External Dosimetry System of Martin Marietta Energy Systems, 
Inc., was performed, and the dosimeter was shown to meet the re- 
quirements of the American National Standard for Personnel 
Neutron Dosimeters, ANSI N319-1976. This report details the re- 
quirements of the Standard, describes the tests performed, and 
evaluates the results of testing. To demonstrate compliance with 
the Standard, dosimeters were irradiated with a 2*Cf source while 
mounted on a standard phantom. Dose was measured using the 
routine methodology employed by the Centralized External 
Dosimetry System for neutron dosimetry. The ability to accurately 
measure neutron dose was compared to specific performance cri- 
teria from the Standard. This includes testing the lower limit of 
detection, upper limit of detection, precision of results, and the ca- 
pability to detect neutrons in a high gamma dose environment. In 
addition to neutron exposure, the dosimeters were required to be 
exposed to environmental factors including temperature extremes, 
high humidity, exposure to room light, and a drop to a hard sur- 
face. Only after exposure to these conditions were the dosimeters 
read, with results compared to the requirements of the Standard. 
Normal use factors of routine neutron dosimetry influencing the ac- 
curacy, sensitivity, or precision of the dosimetry system were also 
evaluated to measure their impact on dosimeter response. 


25673 (OUP-94-01) The performance of the DELPHI SAT 
tracker during 1991 and its contribution to the absolute 
luminosity measurement. Bugge, L.; Buran, T.; Read, A.L.; Wil- 
helmsen, E. Oslo Univ. (Norway). Fysisk Inst. Jan 1994. 34p. 
Order Number DE94630913. Source: OSTI; NTIS; INIS. 

The performance of the DELPHI Small Angle Tagger (SAT) 
tracker in 1991 is presented. A method to use the SAT tracker for 
monitoring the internal geometry of the SAT calorimeter and 
thereby improving the luminosity measurement for DELPHI is 
described. A reduction from 0.35% to 0.05% in the relevant contri- 
bution to the systematic error on the luminosity is reported. 15 
refs., 23 figs., 6 tabs. 


25674 (PNL-9469) Laboratory sensor design for fiber-optic 
detection of Kr. Geelhood, B.D.; Knopf, M.A. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94014044. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The goal of the fiber-optic detection of ®°Kr project is to produce 
a sensor to detect Kr in real-time from either an airborne or 
ground-based platform. The ®Kr gas is a fission product which is 
released in large quantities during fuel reprocessing and in minor 
quantities during nuclear reactor operations. Thus an airborne 
plume of ®5kr is a radioactive signature of proliferation. Since Kr 
has a 10.72 year half life, it is difficult for a proliferator to contain 
the gas for several half lives to avoid releasing the radioactive sig- 
nature of proliferation. The long half life also results in a plume that 
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can extend several kilometers from the source, which allows initial 
proliferation monitoring from large distances. The sensor can be 
used to make stand-alone, real-time measurements of ®Kr that can 
be used as direct evidence for proliferation and/or as a screening 
sensor to determine when to collect air samples for further labora- 
tory analysis. This report provides a summary of the ®Kr beta 
sensor design that PNL will use in the laboratory to: (1) demon- 
strate the measurement technique, (2) establish minimum detection 
limits, and (3) optimize the sensor design for the final airborne sen- 
sor package. The goal of the final airborne sensor package will be 
to measure ®Kr at activity levels as low as or as close to ambient 
background levels as possible with a reasonably sized sensor. 


25675 (PNL-9804) Summary of second generation alpha 
CAM testing performed at Hanford. Johnson, M.L.; Sisk, D.R.; 
Goles, R.W.; Swinth, K.L.; Tinker, M.R.; Hickey, E.E. Pacific North- 
west Lab., Richland, WA (United States). May 1994. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. Order Number DE94013366. Source: 
OSTI; NTIS; GPO Dep 

Pacific Northwest Laboratory and Westinghouse Hanford Com- 
pany tested six models of commercially available alpha continuous 
air monitors (CAMs): the Canberra Alpha Sentry, Eberline Alpha 
6A-1, Merlin Gerin A-CAM, NE America CAM1A, SAIC/RADeCO 
Model 452, and Victoreen Model 758. The CAMs were tested for 
calibration and workmanship, performance in various environments, 
and human factors for field use. 


25676 (PNL-SA-23184) Scintillating glass fiber-optic neu- 
tron sensors. Abel, K.H. (and others); Arthur, R.J.; Bliss, M. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940411—38: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 4-8 Apr 1994). Order Number DE94014562. Source: 
OSTI; NTIS; GPO Dep. 

Pacific Northwest Laboratory (PNL) has fabricated cerium- 
activated lithium silicate scintillating fibers via a hot-downdraw 
process. These fibers, which, as produced, typically have a trans- 
mission length (e~' length) of greater than 2 meters, are found to 
undergo aging when subjected to room air. The aging, which is 
complete in a few weeks, reduces the transmission length to the 
order of 0.5 meter. Because of the high alkali content of the glass 
(on the order of 20-30 mole % lithia), we have attributed this aging 
to aqueous corrosion oat the polymer cladding/glass interface. 
changes in transmission with chemical treatment of the surface 
support the corrosion model. Fiber transmission performance has 
been preserved by modifying the hot-downdraw to a double cru- 
cible to produce glass-on-glass waveguides. 


25677 (PNL-SA-23185) Relationship between microstruc- 
ture and efficiency of scintillating glasses. Bliss, M. (Pacific 
Northwest Lab., Richland, WA (United States)); Craig, R.A; 
Reeder, P.L.; Sunberg, D.S.; Weber, M.J. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-940411-36: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94014563. Source: OSTI; NTIS; INIS; GPO Dep. 

Prior work has shown that there is a correlation between trap 
densities and scintillation efficiency of cerium-activated, lithium- 
aluminosilicate glasses. Raman spectroscopy has _ strongly 
suggested that phase separation may be playing an important role 
in governing the scintillation efficiency. This study, relates the ther- 
moluminescence glow-curve data and microstructural analysis for a 
compositional series. The thermoluminescence data provide infor- 
mation about the traps in the neighborhood of the activator (Ce+). 


The microscopy and crystallization of the glasses provide direct ev- 
idence of activator partitioning. 


25678 (PNL-SA-24259) Thin GSO scintillator for neutron 
detection. Reeder, P.L. Pacific Northwest Lab., Richland, WA 
(United States). May 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940524—-8: 8. symposium on radiation measurements and 


applications, Ann Arbor, Mi (United States), 16-19 May 1994). Or- 
der Number DE94014566. Source: OSTI; NTIS; INIS; GPO Dep. 

The new scintillator cerium-doped gadolinium orthosilicate (GSO 
— Gd2SiOs:Ce) has a light output that is about 20% that of Nal(T1). 
The enormous cross section of Gd for capture of.thermal neutrons 
makes GSO a candidate for novel types of neutron.detectors. The 
characteristic radiations from neutron capture in Gd can be 
stopped in about 75 um of GSO. Data obtained from a GSO de- 
tector that was about 0.6-mm thick demonstrated that thermal 
neutrons could easily be detected and that higher energy gamma 
rays caused minimal interference. 


25679 (WIS-PH-93-63) Secondary electron emission from 
thin Cs! films induced by relativistic electrons. Chechik, R.; 
Breskin, A.; Aclander, H.; Comforti, E.; Gibrekhterman, A. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Jul 
1993. 26p. Order Number DE94628200. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The sensitivity to minimum ionizing particles, of Csl-based detec- 
tors currently developed for X-ray and UV-photon imaging in future 
colliders, was studied in detail. The detection efficiency of minimum 
ionizing electrons was measured with thin Cs film coupled to a low 
pressure gaseous electron multiplier. The contribution from sec- 
ondary electrons emitted from the solid and from the ionization 
electrons in the gas, were studied as a function of the gas pres- 
sure, the Cs! thickness and electron incidence angle. Monte Carlo 
simulations of the solid and the gas contributions are in good 
agreement with the experimental results. It was found that the sec- 
ondary emission from the Csl film contributes less than 5% to the 
detection efficiency of minimum, ionizing electrons, over a thickness 
range of 200 to 2000 nm. We demonstrated that the direct ioniza- 
tion of the gas is dominant, even in the HE-rich mixtures, unless 
very low gas pressures are used. (authors) 25 refs, 9 figs, 2 tabs. 


25680 (WIS-PH-93-102) Recent developments in sec- 
ondary emission gaseous x-ray imaging detectors. Breskin, A.; 
Chechik, R.; Gibrekhterman, A.; Elkind, V. Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Physics. Oct 1993. 28p. Order 
Number DE94628275. Source: OSTI; NTIS (US Sales Only); INIS. 

The conversion of x-ray photons in a thin solid film and the de- 
tection of subsequent secondary electrons in a low pressure 
avalanche wire chamber is the basis for a new type of fast, high 
resolution parallax-free x-ray imaging detectors. The combination of 
the high emission yield of low energy secondary electrons from al- 
kali halides with the particular properties of low-pressure avalanche 
electron multipliers results in a fast detection process, free of 
space charge effects even at high radiation flux. We summarize re- 
cent experimental and theoretical results connected with these 
secondary emission gaseous detectors which have a broad field of 
potential applications. Simulations of a real ultrafast transition radia- 
tion detector based on this principle indicate its outstanding particle 
identification properties, of prime importance for the very demand- 
ing environment of future colliders. (authors) 25 refs, 13 figs. 


25681 (WIS-PH-93-115) Electric field effects on the quan- 
tum efficiency of Cesium-iodide photocathodes in gas media. 
Breskin, A. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics); Chechik, R.; Buzulutskov, A.; Vartsky, D.; Malamud, G.; 
Mine, P. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Dec 1993. 25p. Order Number DE94628176. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have measured the quantum efficiency (QE) of Cesium io- 
dide photocathodes as a function of the electric field strength in a 
parallel-plate geometry, in CH,, CoHg AND i-C,H;,9 both in charge 
collection and multiplication modes. It was found that in the collec- 
tion mode the QE value in gases is lower compared to that of 
vacuum and is independent on the field; in gas media the QE 
starts to increase at the transition between collection and multipli- 
cation modes and reaches the vacuum value at high gas gain. We 
explain this effect by a decrease of the electron-molecule elastic 
backscattering while entering the multiplication mode. We conclude 
that the electric field effects observed here, would also apply for 
other photocathodes and gas mixtures. An enhancement of the QE 
after micro discharges was observed and is discussed in detail. 
(authors) 30 refs, 10 figs. 
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25682 (WIS-PH-93-116) A correction of the quantum effi- 
ciency of cesium iodide and other photocathodes due to the 
recalibration of the reference photomultipliers. Breskin, A. 
(Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics); 
Chechik, R.; Buzulutskov, A.; Vartsky, D.; Malamud, G.; Mine, P. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
Dec 1993. 9p. Order Number DE94628177. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The quantum efficiency (QE) of four photomultipliers of the 
R1460 series of Hamammatsu, used in the last year as a refer- 
ence in our ultraviolet-photocathode studies, was determined with 
the help of a calibrated vacuum ultraviolet-photodiode. Large dis- 
crepancies were found with respect to the quantum efficiency 
curves supplied for each tube by the manufacturer. The correction 
curves of the photomultipliers are presented and should be used to 
normalize our previously published quantum efficiency data for var- 
ious photo-emissive materials. Corrected data of cesium iodide 
photocathodes are presented here. (authors) 16 refs, 3 figs. 


25683 (WIS-PH-93-118) Characteristics of a novel x-ray 
detector for real-time radiographic imaging. Frumkin, |. 
(Technion-lsrael Inst. of Tech., Haifa (Israel)); Notea, A.; Breskin, 
A.; Chechik, R.; Levinson, L.; Weingarten, B.; Popov, V. Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Dec 1993. 
18p. Order Number DE94628276. Source: OSTI; NTIS (US Sales 
Only); INIS. 

New detectors for fast, real-time, high resolution x-ray imaging at 
high photon flux are described. A thin solid photoconverter is cou- 
pled to to a multistage gaseous secondary electron multiplier 
operating at low pressure. The readout electronics connected to 
the wire electrodes of the chamber provides a two-dimensional lo- 
calization of a single registered photons. Prototype detectors were 
tested with cesium iodide, silver and tantalum converters in the 
photon energy range of 8-60 keV. Radiographic digital images are 
presented and compared to that of x-ray films. It is shown that 
compared to the film technique the secondary electron emission 
detector provides radiographic images of an equivalent contrast at 
an order of magnitude lower exposure. This novel type of detectors 
is suited for static and dynamic in-line quality control at industrial 
production lines and medical imaging. (authors) 18 refs, 7 figs. 


25684 (WIS-PH-93-120) The spatial characteristics of elec- 
tron and photon-induced secondary electron cascades Csl. 
Gibrekhterman, A.; Akkerman, A.; Breskin, A.; Chechik, R. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Dec 
1993. 17p. Order Number DE94628199. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Our microscopic model for electron transport in alkali halides was 
used for the calculation of the spatial characteristics of secondary 
electron cascades induced by x-ray and electrons in an infinite Cs! 
volume, in the energy range of 5-50 keV. The results show that the 
shape of the cascade cloud preserves the features of the primary 
interactions only at the core, where the cascade has an elongated, 
forward peaked shape for incident electrons and is spherically sym- 
metric for photons. At the periphery the cloud is practically 
spherical, and of very low electron density. The maximal cascade 
dimensions do not exceed 10 um at the highest considered en- 
ergy. The impact of these characteristics on the secondary electron 
emission from finite-thickness Csl layers is discussed. (authors). 


25685 (WSRC-TR-93-475) Effects of interfering con- 
stituents on tritium smears. Levi, G.D. Jr.; Cheeks, K.E. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94014225. Source: OSTI; NTIS; INIS; GPO Dep. 

Tritium smears are performed by Health Protection Operations 
(HPO) to assess transferable contamination on work place sur- 
faces, materials for movement outside Radiologically Controlled 
Areas (RCA), and product containers being shipped between facili- 
ties. Historically, gas proportional counters were used to detect 
transferable tritium contamination collected by smearing. Because 
tritium is a low-energy beta emitter, gas proportional counters do 
not provide the sensitivity or the counting efficiency to accurately 
measure the tritium activity on the smear. Liquid Scintillation Coun- 
ters (LSC) provide greater counting efficiency for the low-energy 
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beta particles along with greater reliability and reproducibility com- 
pared to gas flow proportional counters. The purpose of this 
technical evaluation was to determine the effects of interfering con- 
stituents such as filters, dirt and oil on the counting efficiency and 
tritium recoveries of tritium smears by LSC. 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 25558 


25686 (CIEMAT—727) Irradiation of a very forward 
calorimeter in the LHC environment: some consequences. Fer- 
rando, A.; Josa, M.I.; Malinin, A.; Martinez-Laso, L.; Pojidaev, V.; 
Salicio, J.M. Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas (CIEMAT), Madrid (Spain). [1994]. 27p. Order 
Number DE94783055. Source: OSTI; NTIS. 

We have computed the level of irradiation in the very forward re- 
gion (2.5< <4.7) of an LHC experimental, using the proposed CMS 
(Compact Solenoidal Detector for LHC) setup. Information about 
the induced radioactivity in the absorber of a proposed iron/gas 
Very Forward Calorimeter has been extracted. (Author) 11 refs. 


25687 (SAND-—94-1580C) Basic mechanisms of radiation 
effects in the natural space radiation environment. Schwank, 
J.R. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 109p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940726—-12: 31. 
annual international nuclear and space radiation effects confer- 
ence, Tucson, AZ (United States), 18-22 Jul 1994). Order Number 
DE94013445. Source: OSTI; NTIS; GPO Dep. 

Four general topics are covered in respect to the natural space 
radiation environment: (1) particles trapped by the earth’s magnetic 
field, (2) cosmic rays, (3) radiation environment inside a spacecraft, 
(4) laboratory radiation sources. The interaction of radiation with 
materials is described by ionization effects and displacement ef- 
fects. Total-dose effects on MOS devices is discussed with respect 
to: measurement techniques, electron-hole yield, hole transport, 
oxide traps, interface traps, border traps, device properties, case 
studies and special concerns for commercial devices. Other device 
types considered for total-dose effects are SO| devices and nitrided 
oxide devices. Lastly, single event phenomena are discussed with 
respect to charge collection mechanisms and hard errors. (GHH) 
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4405 Thermal instrumentation 
Refer also to citation(s) 24797, 25745 


25688 (CONF-940625-6) Use of image processing tech- 
niques for heat transfer measurements using thermochromic 
liquid crystals. Crabtree, J.A. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. 
AIAAVASME thermophysics and heat transfer conference; Colorado 
Springs, CO (United States); 20-23 Jun 1994. Order Number 
DE94013834. Source: OSTI; NTIS; GPO Dep. 

A Macintosh-based image processing code has been developed 
for use in making continuous temperature profile measurements 
using thermochromic liquid crystals. This software is the result of 
extensive modifications to the public domain software, NIH Image 
developed by the National Institutes of Health. These modifications 
primarily include routines to quantify the TLC color changes as 
temperature measurements while providing a simple user interface. 
Using these techniques, one can perform literally thousands of 
temperature measurements over a small area (307,200 tempera- 
ture measurements in a 640°480 image), thus making continuous 
profile measurement possible. This technique was developed in 
support of the Advanced Neutron Source Reactor (a new nuclear 
fission research reactor being developed at Oak Ridge National 
Lab.) for use in experiments designed to study the impact of a flow 
blockage at the inlet to the reactor core. 
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25689 (EGG-—11265-2053) Thermographic-phosphor tem- 
perature measurements: Commercial and defense-related 
applications. Noel, B.W. (Noel (B.W.), Espanola, NM (United 
States)); Turley, W.D.; Allison, S.\W. EG and G Energy Measure- 
ments, Inc., Goleta, CA (United States). [1994]. 18p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-940581-2: 40. international in- 
strumentation symposium, Baltimore, MD (United States), 1-5 May 
1994). Order Number DE94013266. Source: OSTI; NTIS; GPO 
Dep. 

This paper is a review of a diverse set of applications of the 
thermographic-phosphor (TP) method for measuring temperatures 
remotely. The TP method is useful in hostile and/or inaccessible 
environments where no other known method works. It is highly 
accurate, nonintrusive, durable, conceptually simple, covers an un- 
precedented temperature range (0 K to >1200 K), can measure 
temperature at a single point or over an entire surface, and can 
make static, steady-state, or very high speed dynamic measure- 
ments. The TP method can also be used to make leadiess, 
remotely interrogated heat-flux gauges that can nonintrusively mea- 
sure spatial distributions of heat flux over arbitrarily large areas 
with high resolution. The applications described include measure- 
ments in gas centrifuges, motors, variable-area ejectors, rotors and 
stators in gas turbines, and others. The authors also briefly discuss 
heat-flux gauges and their applications. 


25690 (LA-UR-94-1577) Radiometric sources for the Los 
Alamos National Laboratory calibration Laboratory. Maier, W.B. 
ll (Los Alamos National Lab., NM (United States)); Holland, R.; 
Bender, S.; Byrd, D.; Michaud, F.D.; Moore, S.; O'Brian, T.R. Los 
Alamos National Lab., NM (United States). [1994]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9405163-2: infrared radiometric sensor 
calibration symposium, Logan, UT (United States), 9-12 May 1994). 
Order Number DE94014805. Source: OSTI; NTIS; GPO Dep. 

Los Alamos is developing a laboratory that will support state of 
the art calibration of moderate-aperture instrumentation (< 40 cm 
diameter) having high spatial and thermal resolution. Highly accu- 
rate calibration in the reflected solar and thermal infrared spectral 
regions are required for newly developed instrumentation. Radio- 
metric calibration of the instrumentation requires well-characterized, 
extensive sources of radiation from 0.45 to 12 um. For wave- 
lengths above 2.5 um, blackbodies having temperature control and 
radiometric uniformity to within 100 mK are being designed and will 
be radiometrically characterized at the National Institute of Stan- 
dards and Technology (NIST). For the spectral range 0.45-2.5 um, 
a “whitebody” integrating sphere equipped with tungsten-halogen 
lamps and enclosed inside a vacuum shroud will be used; this 
vacuum-compatible extensive standard diffuse source utilizes well- 
known technology and will be characterized at NIST’s existing 
facilities. Characterization of instrumental contrast performance for 
wavelengths, A, beyond 2.5 um will utilize a recently designed ab- 
solute variable-contrast IR radiometric calibrator, and preliminary 
data indicate that this calibrator will perform satisfactorily. Concep- 
tual design and status of these extensive broad-band sources and 


of a monochromatic source to be used for spectral calibrations will 
be presented. 


4406 Optical Instrumentation 


Refer also to citation(s) 23685, 23920, 24797, 24798, 25154, 
25445, 25730, 25745, 25877, 25878, 26991 


25691 (LA-UR-94-2127) Visible/intrared radiometric cali- 
bration station. Byrd, D.A. (Los Alamos National Lab., NM (United 
States)); Maier, W.B. Il; Bender, S.C.; Holland, R.F.; Michaud, 
F.D.; Luettgen, A.L.; Christensen, R.W.; O'Brian, T.R. Los Alamos 
National Lab., NM (United States). [1994]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940723-3: Annual meeting of the Society of 
Photo-Optical Instrumentation Engineers, San Diego, CA (United 
States), 24-29 Jul 1994). Order Number DE94014459. Source: 
OSTI; NTIS; GPO Dep. 

We have begun construction of a visible/infrared radiometric cali- 
bration station that will allow for absolute calibration of optical and 
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IR remote sensing instruments with clear apertures less than 16 
inches in diameter in a vacuum environment. The calibration sta- 
tion broadband sources will be calibrated at the National Institute 
of Standards and Technology (NIST) and allow for traceable abso- 
lute radiometric calibration to within +3% in the visible and near IR 
(0.4-2.5 um), and less than +1% in the infrared, up to 12 um. Ca- 
pabilities for placing diffraction limited images or for sensor full-field 
flooding will exist. The facility will also include the calibration of po- 
larization and spectral effects, spatial resolution, field of view 
performance, and wavefront characterization. The configuration of 
the vacuum calibration station consists of an off-axis 21 inch, f/3.2, 
parabolic collimator with a scanning fold flat in collimated space. 
The sources are placed, via mechanisms to be described, at the 
focal plane of the off-axis parabola. Vacuum system pressure will 
be in the 10-® Torr range. The broadband white-light source is a 
custom design by LANL with guidance from Labsphere Inc. The 
continuous operating radiance of the integrating sphere will be from 
0.0-0.006 W/cm?/Sr/um (upper level quoted for ~500 nm wave- 
length). The blackbody source is also custom designed at LANL 
with guidance from NIST. The blackbody temperature will be con- 
trollable between 250-350°K. Both of the above sources have 4.1 
inch apertures with estimated radiometric instability at less than 
1%. The designs of each of these units will be described. The 
monochromator and interferometer light sources are outside the 
vacuum, but all optical relay and beam shaping optics are enclosed 
within the vacuum calibration station. These sources are described, 
as well as the methodology for alignment and characterization. 


25692 Fiber optic monitoring device. Samborsky, J.K. To 
Dept. of Energy. 1992. Filed date 22 May 1992. U.S. Patent Appli- 
cation 7-887,028. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94014895. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a device for the purpose of moni- 
toring light transmissions in optical fibers comprises a fiber optic 
tap that optically diverts a fraction of a transmitted optical signal 
without disrupting the integrity of the signal. The diverted signal is 
carried, preferably by the fiber optic tap, to a lens or lens system 
that disperses the light over a solid angle that facilitates viewing. 
The dispersed light indicates whether or not the monitored optical 
fiber or system of optical fibers is currently transmitting optical in- 
formation. 


25693 Simplified flangeless unisex waveguide coupler as- 
sembly. DiMartino, M.; Moeller, C.P. To Dept. of Energy. 1992. 
Filed date 3 Jun 1992. U.S. Patent Application 7-893,154. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. Order Number DE94014893. Source: 
OSTI; NTIS; GPO Dep. 

A unisex coupler assembly is disclosed capable of providing a 
leak tight coupling for waveguides with axial alignment of the 
waveguides and rotational capability. The sealing means of the 
coupler assembly are not exposed to RF energy, and the coupler 
assembly does not require the provision of external flanges on the 
waveguides. In a preferred embodiment, O ring seals are not used 
and the coupler assembly is, therefore, bakeable at a temperature 
up to about 150°C. The coupler assembly comprises a split collar 
which clamps around the waveguides and a second collar which 
fastens to the split collar. The split collar contains an inner annular 
groove. Each of the waveguides is provided with an external annu- 
lar groove which receives a retaining ring. The split collar is 
clamped around one of the waveguides with the inner annular 
groove of the split collar engaging the retaining ring carried in the 
external annular groove in the waveguide. The second collar is 
then slipped over the second waveguide behind the annular groove 
and retaining ring therein and the second collar is coaxially se- 
cured by fastening means to the split collar to draw the respective 
waveguides together by coaxial force exerted by the second collar 
against the retaining ring on the second waveguide. A sealing ring 
is placed against an external sealing surface at a reduced external 
diameter end formed on one waveguide to sealingly engage a cor- 
responding sealing surface on the other waveguide as the 
waveguides are urged toward each other. 





25694 (SAND-94-1006C) Optical detection system for 
multispectral UV fluorescence laser remote sensing measure- 
ments. Tisone, G.C.; Clark, B.; Wakefield-Reyes, C.; Hargis, P.H. 
Jr.; Michie, B.; Downey, T.L.; Mills, R.A. Sandia National Labs., Al- 
buquerque, NM (United States). 25 May 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9404162-1: 1994 caliope interim technical 
review, Oakland, CA (United States), 26-28 Apr 1994). Order Num- 
ber DE94012925. Source: OSTI; NTIS; GPO Dep. 

A mobile laser remote sensing system is being developed for 
multispectral UV fluorescence detection of vapor, liquid, and solid 
effluents. TM system uses laser wavelengths between 250 and 400 
nm to excite UV fluorescence spectra that can be used to detect 
and identify species in multicomponent chemical mixtures. With a 
scanning mirror assembly, the system is designed to map chemical 
concentrations with a range resolution of ~5 m. In this paper we 
describe the optical detection system (scanning mirror assembly, 
76 cm diameter collection telescope, relay optics, spectrometers, 
and detectors) associated data acquisition and control electronics. 
We also describe unique diagnostic software that is used for instru- 
ment setup and control. 


25695 (UCRL-JC—114939) An adaptive optics package de- 
signed for astronomical use with a laser guide star tuned to an 
absorption line of atomic sodium. Salmon, J.T. (and others); Avi- 
cola, K.; Brase, J.M. Lawrence Livermore National Lab., CA (United 
States). 11 Apr 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940391-7: 
Society of Photo-Optical Instrumentation Engineers (SPIE) confer- 
ence, Kona Beach, HI! (United States), 13-18 Mar 1994). Order 
Number DE94012391. Source: OSTI; NTIS; GPO Dep. 

We present the design and implementation of a very compact 
adaptive optic system that senses the return light from a sodium 
guide-star and controls a deformable mirror and a pointing mirror 
to compensate atmospheric perturbations in the wavefront. The de- 
formable mirror has 19 electrostrictive actuators and triangular 
subapertures. The wavefront sensor is a Hartmann sensor with 
lenslets on triangular centers. The high-bandwidth steering mirror 
assembly incorporates an analog controller that samples the tilt 
with an avalanche photodiode quad cell. An f25 imaging leg 
focuses the light into a science camera that can either obtain long- 
exposure images or speckle data. In laboratory tests overall Strehl 
ratios were improved by a factor of 3 when a mylar sheet was used 
as an aberrator. The crossover frequency at unity gain is 30 Hz. 


25696 (UCRL-JC—116505-Rev.1) Issues in the design and 
optimization of adaptive optics and laser guide stars for the 
Keck Telescopes: Revision 1. Max, C.E. (and others); Gavel, 
D.T.; Olivier, S.S. Lawrence Livermore National Lab., CA (United 
States). Mar 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940391-9- 
Rev.1: Society of Photo-Optical instrumentation Engineers (SPIE) 
conference, Kona Beach, HI (United States), 13-18 Mar 1994). Or- 
der Number DE94012888. Source: OSTI; NTIS; GPO Dep. 

We discuss issues in optimizing the design of adaptive optics 
and laser guide star systems for the Keck Telescope. The initial tip- 
tilt system will use Keck’s chopping secondary mirror. We describe 
design constraints, choice of detector, and expected performance 
of this tip-tilt system as well as its sky coverage. The adaptive op- 
tics system is being optimized for wavelengths of 1-2.2 um. We 
are studying adaptive optics concepts which use a wavefront sen- 
sor with varying numbers of subaperatures, so as to respond to 
changing turbulence conditions. The goal is to be able to “gang to- 
gether” groups of deformable mirror subaperatures under software 
control, when conditions call for larger subaperatures. We present 
performance predictions as a function of sky coverage and the 
number of deformable mirror degrees of freedom. We analyze the 
predicted brightness of several candidate laser guide star systems, 
as a function of laser power and pulse format. These predictions 
are used to examine the resulting Strehl as a function of observing 
wavelength. We discuss laser waste heat and thermal manage- 
ment issues, and conclude with an overview of instruments under 
design to take advantage of the Keck adaptive optics system. 
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25697 (UCRL-JC—117400) Project OART: WDM, EDFAs and 
mixed data rates in a real-world testbed. Thombley, L. 
(Lawrence Livermore National Lab., CA (United States)); Hugen- 
berg, K.; Sweider, D.; Arce, R. Lawrence Livermore National Lab.., 
CA (United States). May 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9406169—-1: National Fiber Optic Engineers conference, 
San Diego, CA (United States), 13-16 Jun 1994). Order Number 
DE94012234. Source: OSTI; NTIS; GPO Dep. 

Pacific Bell, Lawrence Livermore National Laboratory (LLNL), 
and the University of California at Berkeley have established a joint 
fiber testbed located in the San Francisco Bay Area. The fiber to 
be used in the trial is representative of Pacific Bell’s current fiber 
plant. This ongoing project is a year long collaboration involving 
the wavelength division multiplexing (WDM) of data and video on a 
link using erbium doped fiber amplifiers (EDFA). Designated 
Project OART. for Optical Amplifier Reliability Trial, this project will 
provide the Network, Technology District of Pacific Bell a valuable 
testbed for gathering information and experience with future net- 
work designs that will use WDM, EDFs, and the simultaneous 
transmission of high-speed digital and video information. LLN’s in- 
terest in this link is driven by a need to evaluate various future 
means of interconnecting high performance users With high perfor- 
mance storage and computation sites over remote connections. 
The OART link will consist of a four channel WDM system on a 
pair of fibers over a link amplified by two pairs of EDFAs. Three 
wavelengths will be data communication channels transmitted be- 
tween LLNL in Livermore and UCB in Berkeley at a distance of 98 
km. A fourth channel of video will be carried from a Pacific Bell test 
facility in Concord on 73 km of fiber to a video lab at LLNL. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 25792 


25698 (CONF-9310102—Voil.2, pp. 452-461) Utility of tempo- 
rary aftershock warning system in the immediate aftermath of 
large damaging earthquakes. Harben, P.E. (Lawrence Livermore 
National Lab., CA (United States)); Jarpe, S.P.; Hunter, S.; John- 
ston, C.A. Lawrence Livermore National Lab., CA (United States). 
[1993]. Contract W-7405-Eng-48. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. In Fourth DOE Natural Phenomena Hazards Miti- 
gation Conference: Proceedings: Volume 2. 437p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

An aftershock warning system (AWS) is a real-time warning 
system that is deployed immediately after a large damaging earth- 
quake in the epicentral region of the main shock. The primary 
purpose of such a system is to warn rescue teams and workers 
within damaged structures of imminent destructive shaking. The 
authors have examined the utility of such a system (1) by evaluat- 
ing historical data, and (2) by developing and testing a prototype 
system during the 1992 Landers, California, aftershock sequence. 
Analyzing historical data is important in determining when and 
where damaging aftershocks are likely to occur and the probable 
usefulness of an AWS in a particular region. As part of this study, 
they analyzed the spatial and temporal distribution of large (magni- 
tude >5.0) aftershocks from earthquakes with magnitudes >6.0 
that took place between 1942 and 1991 in California and Nevada. 
They found that one-quarter of these large aftershocks occurred 
from 2 days-2 months after the main event, nearly one-half oc- 
curred within the first two days of the main event, and greater than 
one-half occurred within 20 km of the main shock’s epicenter. They 
also reviewed a case study of the 1985 Mexico City earthquake, 
which showed that an AWS could have given Mexico City a warn- 
ing of ~60 sec before the magnitude 7.6 aftershock that occurred 
36 hr. after the main event. They deployed a four-station prototype 
AWS near Landers after a magnitude 7.4 earthquake occurred on 
June 28, 1992. The aftershock data, collected from July 3-10, 
showed that the aftershocks in the vicinity of the four stations 
varied in magnitude from 3.0-4.4. Using a two-station detection cri- 
terion to minimize false alarms, this AWS reliably discriminated 
between smaller and larger aftershocks within 3 sec of the origin 
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time of the events. This prototype could have provided 6 sec of 
warning to Palm Springs and 20 sec of warning to San Bernardino 
of aftershocks occurring in the main-shock epicentral region. 


25699 (LBL-35384) Expedited Site Characterization geo- 
physics: Geophysical methods and tools for _ site 
characterization. Goldstein, N.E. Lawrence Berkeley Lab., CA 
(United States). Mar 1994. 124p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-76SF00098. Order 
Number DE94011624. Source: OSTI; NTIS; GPO Dep. 

This report covers five classes of geophysical technologies: 
Magnetics; ElectricaVelectromagnetic; Seismic reflection; Gamma- 
ray spectrometry; and Metal-specific spectrometry. Except for 
radiometry, no other classes of geophysical tedmologies are spe- 
cific for direct detection of the types of contaminants present at the 
selected sites. For each of the five classes covered, the report 
gives a general description of the methodology, its field use, and 
its general applicability to the ESC Project. In addition, the report 
gives a sample of the most promising instruments available for 
each class, including the following information: Hardware/software 
attributes; Purchase and rental costs; Survey rate and operating 
costs; and Other applicable information based on case history and 
field evaluations. 


25700 (SAND—94-1390) Synthetic aperture radar process- 
ing with tiered subapertures. Doerry, A.W. (Sandia National 
Labs., Albuquerque, NM (United States). Synthetic Aperture Radar 
Dept.). Sandia Nationa! Labs., Albuquerque, NM (United States). 
Jun 1994. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94014211. Source: OSTI; NTIS; GPO Dep. 

Synthetic Aperture Radar (SAR) is used to form images that are 
maps of radar reflectivity of some scene of interest, from range 
soundings taken over some spatial aperture. Additionally, the range 
soundings are typically synthesized from a sampled frequency 
aperture. Efficient processing of the collected data necessitates us- 
ing efficient digital signal processing techniques such as vector 
multiplies and fast implementations of the Discrete Fourier Trans- 
form. Inherent in image formation algorithms that use these is a 
trade-off between the size of the scene that can be acceptably im- 
aged, and the resolution with which the image can be made. 
These limits arise from migration errors and spatially variant phase 
errors, and different algorithms mitigate these to varying degrees. 
Two fairly successful algorithms for airborne SARs are Polar For- 
mat processing, and Overlapped Subaperture (OSA) processing. 
This report introduces and summarizes the analysis of generalized 
Tiered Subaperture (TSA) techniques that are a superset of both 
Polar Format processing and OSA processing. It is shown how 
tiers of subapertures in both azimuth and range can effectively miti- 
gate both migration errors and spatially variant phase errors to 
allow virtually arbitrary scene sizes, even in a dynamic motion en- 
vironment. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 23385, 23707, 25367, 25483, 25714, 
25725, 25760, 26056, 26186 


25701 (CNIC—00781) Type GQS-1 high pressure steam 
manifold water level monitoring system. Li Nianzu (Huitong New 
Technology Corporation, Heilongjiang Academy of Sciences 
(China)); Li Beicheng; Jia Shengming. China Nuclear Information 
Centre, Beijing, BJ (China). Oct 1993. 9p. (in Chinese). (HASH— 
0002.). Order Number DE94630953. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The GQS-1 high pressure steam manifold water level monitoring 
system is an advanced nuclear gauge that is suitable for on-line 
detecting and monitor in high pressure steam manifold water level. 
The physical variable of water level is transformed into electrical 
pulses by the nuclear sensor. A computer is equipped for data ac- 
quisition, analysis and processing and the results are displayed on 
a 14 inch color monitor. In addition, a 4 ~ 20 mA output current is 
used for the recording and regulation of water level. The main ap- 
plication of this gauge is for on-line measurement of high pressure 
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steam manifold water level in fossil-fired power plant and other in- 
dustries. 


25702 (CONF-940766-5) Resolution measurement for 
scanning electron microscopes. Bentley, J. (Oak Ridge National 
Lab., TN (United States)); Kenik, E.A.; Evans, N.D. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From 13. international congress on electron microscopy; Paris 
(France); 17-22 Jul 1994. Order Number DE94012747. Source: 
OSTI; NTIS; GPO Dep. 

The resolution performance of a scanning electron microscope 
(SEM) is a primary specification of the instrument. For a high- 
resolution SEM (HRSEM) equipped with a field emission gun 
(FEG), image resolutions of less than 2 nm are commonly claimed. 
Generally, both manufacturers and customers identify image reso- 
lution as the single most important performance criterion. It is 
traditionally determined with specimens such as gold islands on 
bulk carbon supports, where the minimum apparent separation of 
two islands is claimed as the resolution. This procedure is highly 
subjective since the spacings are not known independently. Dod- 
son and Joy (1990) have pointed out the paradox implicit in this 
approach - that “the resolution of a given instrument can be veri- 
fied only after a better instrument is available to characterize the 
structure spacing.” By analogy to the now standard approach for 
high-resolution transmission electron microscopes (TEMs), Dodson 
and Joy (1990) investigated the use of Fourier Transforms (FT) of 
high-resolution SEM images for measuring resolution. Problems 
encountered by Dodson and Joy included obtaining a specimen 
with structural detail over the required range of spatial frequencies, 
and practical aspects of performing the FT processing. While we 
hope and expect that such FT techniques will be developed in the 
future, we have explored a different route to a less subjective reso- 
lution test that was also prompted by TEM experience, and which 
directly addresses the paradox posed by Dodson and Joy. 


25703 (EGG—1183-330) Acoustic underwater locating sys- 
tem: Final R&D report. Fitzgerald, C.S. EG and G, Inc., Las 
Vegas, NV (United States). 19 Aug 1966. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
76NV01183. Order Number DE94015389. Source: OSTI; NTIS; 
GPO Dep. 

A small, self-powered, acoustic transponder was designed, fabri- 
ated, and tested to demonstrate the feasibility of producing a 
minimum-szie transponder package capable of operating at slant 
ranges of several miles in a deep-water environment. 


25704 (LA-UR-94-981) Comparison of neutron probe and 
time domain reflectometry techniques of soil moisture analy- 
sis. Schofield, T.G.; Langhorst, G.J.; Trujillo, G.; Bostick, K.V.; 
Hansen, W.R. Los Alamos National Lab., NM (United States). 
[1994]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940986-2: Time 
domain reflectometry in environmental, infrastructure and mining 
applications symposium, Evanston, IL (United States), 6-7 Sep 
1994). Order Number DE94009347. Source: OSTI; NTIS; GPO 
Dep. 

The Environmental Science Group of Los Alamos National Labo- 
ratory collected soil water content data using Time Domain 
Reflectometry (TDR) and neutron probe in order to correlate the 
results from the two techniques in a study performed at Los 
Alamos, NM. Two well-characterized field plots (8m x 10m) were 
instrumented with TDR waveguides and neutron probe access 
tubes at four locations. At each location, TDR rod pairs were 
placed horizontally at 5-,15-,30-,45- and 60-cm depths and vertical 
sets of rod pairs with lengths of 15-,30-,45- and 60-cm were in- 
stalled. Neutron probe measurements were taken at 15-,30-,45- 
and 60-cm depths. Because the neutron probe measures a spheri- 
cal volume, soil water content values were compared with 
horizontal TDR readings averaged over the same zone. Addition- 
ally, vertical TDR readings were compared to neutron probe 
readings averaged over the depths corresponding to each TDR 
length. Measurements for each technique were taken weekly since 
Fall of 1992. A time series comparison of the results is presented. 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


25705 (LA-UR-94-1859) Resonant laser ablation: Mecha- 
nisms and applications. Anderson, J.E.; Bodla, R.; Eiden, G.C.; 
Nogar, N.S.; Smith, C.H. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940556—2: 
Alfred O. Nier symposium on inorganic mass spectrometry, Du- 
rango, CO (United States), 10-12 May 1994). Order Number 
DE94013132. Source: OSTI; NTIS; INIS; GPO Dep. 

Ever since the first report of laser action, it has been recognized 
that laser ablation (evaporation/volatilization) may provide a useful 
sampling mechanism for chemical analysis. In particular, laser 
ablation is rapidly gaining popularity as a method of sample intro- 
duction for mass spectrometry. While most laser ablation/mass 
spectrometry has been performed with fixed frequency lasers oper- 
ating at relatively high intensities/fluences (>10® W/em?, >1 J/ 
cm*), there has been some recent interest in the use of tunable 
lasers to enhance the ionization yield of selected components in an 
analytical sample. This process has been termed resonant laser 
ablation (RLA), and typically relies on irradiation of a sample in a 
mass spectrometer with modest intensity laser pulses tuned to a 
one- or two-photon resonant transition in the analyte of interest. 
Potential advantages of RLA include: (1) simplification of the mass 
spectrum, by enhancement of signal from the analyte of interest; 
(2) improvement of the absolute detection limits by improving the 
ionization efficiency, and (3) improvement in relative sensitivity. 
The sensitivity enhancement results from reduction of spurious sig- 
nal, and accompanying noise, in the detection channel. This 
spurious signal may be due to bleed through from adjacent mass 
channels, or from isobaric interferences. RLA tends to produce 
higher mass resolution because of minimal spatial spread in the 
ion source and small space charge effects. In this manuscript we 
present a survey of RLA attributes and applications. 


25706 (SAND—94-0047C) The response of the Sandia Ro- 
bust wide range hydrogen sensor to Hj-O, mixtures. Hughes, 
R.C.; Moreno, D.J.; Jenkins, M.W.; Rodriguez, J.L. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9406166-4: 1994 solid-state sensor and 
actuator workshop, Hilton Head, SC (United States), 13-16 Jun 
1994). Order Number DE94013763. Source: OSTI; NTIS; GPO 
Dep. 

The Sandia Robust Hydrogen (SRH) sensor can detect partial 
pressures of Hz over a wide range (~1 ppm to pure H2) because it 
employs two different kinds of catalytic metal sensors. A Field 
Effect Transistor (FET) with a catalytic gate detects low Hp concen- 
trations and a resistor of the same metal is accurate for the higher 
concentrations. The use of Pd alloys with Ni preserves sensor re- 
versibility by preventing the hydride phase transition under normal 
operating conditions. Mixing O2 with Hp does change the sensor 
signal under some conditions and comparisons of the behavior of a 
pure Pd device with a Pd/Ni device is given. The Hz concentration 
in flammable mixtures can be obtained, but an additional sensor is 
needed to measure the concentration of oxidant. 


25707 (SAND—94-0721C) Calibration and characterization 
of wide range hydrogen sensors. Miller, S.L.; Hughes, K.L.; Ro- 
driguez, J.L.; McWhorter, P.J. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9405178-1: 1994 conference on ad- 
vanced earth-to-orbit propulsion technology, Huntsville, AL (United 
States), 17-19 May 1994). Order Number DE94013765. Source: 
OSTI; NTIS; GPO Dep. 

Crucial to the successful implementation of hydrogen sensing 
devices is the basic ability to quantitatively relate hydrogen concen- 
tration to the time-dependent electrical signals originating from the 
sensing structures, i.e. the sensor must be calibrated. A simple 
technique is developed for calibrating the resistor sensing structure 
for time-varying thermal environments and hydrogen concentrations 
in excess of ~1%. A procedure to achieve equilibrium calibration of 
the transistor for hydrogen concentrations less than ~1% is also 
presented. The rate limiting mechanisms governing the time- 
dependent response of the transistor are investigated. The 


evolution of hydrogen out of the transistor structure is shown to be 
thermally activated, and has been accurately modeled for a wide 
range of time-dependent thermal environments. 


25708 (UCRL-JC—1 14823) Physical and chemical sensor 
technologies developed at Lawrence Livermore National Labo- 
ratory. Balch, J.W.; Ciarlo, D.; Folta, J.; Glass, R.; Hagans, K.; 
Milanovich, F.; Sheem, S. Lawrence Livermore National Lab., CA 
(United States). 10 Aug 1993. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9310146-2: Sensors Expo conference, Philadelphia, PA 
(United States), 26-28 Oct 1993). Order Number DE94012231. 
Source: OSTI; NTIS; GPO Dep. 

The increasing emphasis on envirorunental issues, waste reduc- 
tion, and improved efficiency for industrial processes has mandated 
the development of new chemical and physical sensors for field or 
in-plant use. The Lawrence Livermore National Laboratory (LLNL) 
has developed a number of technologies for sensing physical and 
chemical properties. Table 1 gives some examples of several 
sensors. that have been developed recently for environmental, in- 
dustrial, commercial or government applications. Physical sensors 
of pressure, temperature, acceleration, acoustic vibration spectra, 
and ionizing radiation have been developed. Sensors developed at 
LLNL for chemical species include inorganic solvents, heavy metal 
ions’, and gaseous atoms and compounds. Primary sensing tech- 
nologies we have employed have been based on optical fibers, 
semiconductor optical or radiation detectors, electrochemical activ- 
ity, micromachined electromechanical (MEMs) structures, or 
chemical separation technologies. The complexities of these sensor 
systems range from single detectors to more advanced micro- 
instruments on-a-chip. For many of the sensors we have developed 
the necessary intelligent electronic support systems for both local 
and remote sensing applications. Each of these sensor technolo- 
gies are briefly described in the remaining sections of this paper. 
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25709 (ANL/EA/CP-81191) A database system for charac- 
terization of munitions items in conventional ammunition 
demilitarization stockpiles. Chun, K.C. (Argonne National Lab., IL 
(United States)); Chiu, S.Y.; Ditmars, J.D.; Huber, C.C.; Nortunen, 
L.; Sabb, R. Argonne National Lab., IL (United States). [1994]. 7p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9405152-1: De- 
militarization symposium, Arlington, VA (United States), 23-25 May 
1994). Order Number DE94011525. Source: OSTI; NTIS; GPO 
Dep. 

The MIDAS (Munition Items Disposition Action System) database 
system is an electronic data management system capable of stor- 
age and retrieval of information on the detailed structures and 
material compositions of munitions items designated for demilita- 
rization. The types of such munitions range from bulk propellants 
and small arms to projectiles and cluster bombs. The database 
system is also capable of processing data on the quantities of in- 
ert, PEP (propellant, explosives and pyrotechnics) and packaging 
materials associated with munitions, components, or parts, and the 
quantities of chemical compounds associated with parts made of 
PEP materials. Development of the MIDAS database system has 
been undertaken by the US Army to support disposition of un- 
wanted ammunition stockpiles. The inventory of such stockpiles 
currently includes several thousand items, which total tens of thou- 
sands of tons, and is still growing. Providing systematic procedures 
for disposing of all unwanted conventional munitions is the mission 
of the MIDAS Demilitarization Program. To carry out this mission, 
all munitions listed in the Single Manager for Conventional Ammu- 
nition inventory must be characterized, and alternatives for 
resource recovery and recycling and/or disposal of munitions in the 
demilitarization inventory must be identified. 
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25710 (ORNL/TM-12770) Explosive ordnance disposal 
technology demonstration using the telerobotic small em- 
placement excavator. Burks, B.L. (Oak Ridge National Lab., TN 
(United States). Robotics & Process Systems Div.); Killough, S.M.; 
Thompson, D.H.; Dinkins, M.A. Oak Ridge National Lab., TN 
(United States). Jun 1994. 121p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE94015010. Source: OSTI; NTIS; GPO Dep. 

The small emplacement excavator (SEE) is a ruggedized military 
vehicle with backhoe and front loader used by the US Army for ex- 
plosive ordinance disposal (EOD), combat engineer, and general 
utility excavation activities. In order to evaluate the feasibility of re- 
moving personne! from the vehicle during the high risk EOD 
excavation tasks a development and demonstration project was ini- 
tiated to evaluate performance capabilities of the SEE under 
telerobotic contro!. This feasibility study was performed at the re- 
quest of the Ordinance Missile and Munitions Center and School 
(OMMCS) at the Redstone Arsenal to help define requirements for 
further joint service development activities. Development of a teler- 
obotic SEE (TSEE) was performed by the Oak Ridge National 
Laboratory (ORNL) in a project funded jointly by the US Army 
Project Manager for Ammunition Logistics (PM-AMMOLOG) and 
the Department of Energy (DOE) Office of Technology Develop- 
ment (OTD) Robotics Technology Development Program (RTDP). 
A technology demonstration of the TSEE was conducted at McKin- 
ley Range, Redstone Arsenal, Huntsville, Alabama, on September 
13-17, 1993. The primary objective of the demonstration was to 
evaluate and demonstrate the feasibility of remote EOD. During the 
demonstration, approximately 40 EOD specialists were instructed 
on telerobotic operation of the TSEE and then were asked to com- 
plete a series of simulated EOD tasks. Upon completion of the 
tasks, participants completed an evaluation of the system including 
human factors performance data. 


25711 (PNL-SA-22914) An artificial neural network system 


for diagnosing gas turbine engine fuel faults. Illi, O.J. Jr. (Army 


Ordnance Center and School, Aberdeen Proving Ground, MD 
(United States). Knowledge Engineering Group (KEG)); Greitzer, 
F.L.; Kangas, L.J.; Reeve, T. Pacific Northwest Lab., Richland, WA 
(United States). Apr 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9404179-1: Mechanical failures prevention group confer- 
ence, Wakefield, MA (United States), 19-21 Apr 1994). Order 
Number DE94013960. Source: OSTI; NTIS; GPO Dep. 

The US Army Ordnance Center & School and Pacific Northwest 
Laboratories are developing a turbine engine diagnostic system for 
the M1A1 Abrams tank. This system employs Artificial Neural Net- 
work (AN) technology to perform diagnosis and prognosis of the 
tank’s AGT-1500 gas turbine engine. This paper describes the de- 
sign and prototype development of the ANN component of the 
diagnostic system, which we refer to as “TEDANN” for Turbine En- 
gine Diagnostic Artificial Neural Networks. 


25712 (UCRL-JC—116176) Model-based ocean acoustic 
passive localization. Candy, J.V. (Lawrence Livermore National 
Lab., CA (United States)); Sullivan, E.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 24 Jan 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Contract N00014-91-F-0114. (CONF-9409102-1: OCEANS ‘94, 
Brest (France), 13-16 Sep 1994). Order Number DE94009510. 
Source: OSTI; NTIS; GPO Dep. 

The detection, localization and classification of acoustic sources 
(targets) in a hostile ocean environment is a difficult problem — es- 
pecially in light of the improved design of modern submarines and 
the continual improvement in quieting technology. Further the 
advent of more and more diesel-powered vessels makes the detec- 
tion problem even more formidable than ever before. It has 
recently been recognized that the incorporation of a mathematical 
model that accurately represents the phenomenology under investi- 
gation can vastly improve the performance of any processor, 
assuming, of course, that the model is accurate. Therefore, it is 
necessary to incorporate more knowledge about the ocean envi- 
ronment into detection and localization algorithms in order to 
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enhance the overall signal-to-noise ratios and improve perfor- 
mance. An alternative methodology to matched-field/matched-mode 
processing is the so-called model-based processor which is based 
on a state-space representation of the normal-mode propagation 
model. If state-space solutions can be accomplished, then many of 
the current ocean acoustic processing problems can be analyzed 
and solved using this framework to analyze performance results 
based on firm statistical and system theoretic grounds. The model- 
based approach, is (simply) “incorporating mathematical models of 
both physical phenomenology and the measurement processes in- 
cluding noise into the processor to extract the desired information.” 
In this application, we seek techniques to incorporate the: (1) 
ocean acoustic propagation model; (2) sensor array measurement 
model; and (3) noise models (ambient, shipping, surface and mea- 
surement) into a processor to solve the associated localizatior/ 
detection problems. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 23411, 23921, 25140, 25554, 25736 


25713 (CONF-9405159-2) Target parameter and error esti- 
mation using magnetometry. Norton, S.J. (Oak Ridge National 
Lab., TN (United States)); Witten, A.J.; Won, I.J.; Taylor, D. Oak 
Ridge National Lab., TN (United States). [1994]. 12p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Unexploded ordnance detection 
and range-remediation conference; Golden, CO (United States); 
17-19 May 1994. Order Number DE94013271. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The problem of locating and identifying buried unexploded ord- 
nance from magnetometry measurements is addressed within the 
context of maximum likelihood. estimation. In this approach, the 
magnetostatic theory is used to develop data templates, which rep- 
resent the modeled magnetic response of a buried ferrous object 
of arbitrary location, iron content, size, shape, and orientation. It is 
assumed that these objects are characterized both by a magnetic 
susceptibility representing their passive response to the earth’s 
magnetic field and by a three-dimensional magnetization vector 
representing a permanent dipole magnetization. Analytical models 
were derived for four types of targets: spheres, spherical shells, el- 
lipsoids, and ellipsoidal shells. The models can be used to quantify 
the Cramer-Rao (error) bounds on the parameter estimates. These 
bounds give the minimum variance in the estimated parameters as 
a function of measurement signal-to-noise ratio, spatial sampling, 
and target characteristics. For cases where analytic expressions for 
the Cramer-Rao bounds can be derived, these expressions prove 
quite useful in establishing optimal sampling strategies. Analytic ex- 
pressions for various Cramer-Rao bounds have been developed for 
spherical- and spherical shell-type objects. An maximum likelihood 
estimation algorithm has been developed and tested on data ac- 
quired at the Magnetic Test Range at the Naval Explosive Ordance 
Disposal Tech Center in Indian Head, Maryland. This algorithm es- 
timates seven target parameters. These parameters are the three 
Cartesian coordinates (x, y, z) identifying the buried ordnance’s |o- 
cation, the three Cartesian components of the permanent dipole 
magnetization vector, and the equivalent radius of the ordnance 
assuming it is a passive solid iron sphere. 


25714 (EGG-11265-5015) A microwave interferometer to 
measure transient properties. Warthen, B.J. (EG and G Energy 
Measurements, Inc., Los Alamos, NM (United States)); Luther, 
G.G. EG and G Energy Measurements, inc., Los Alamos, NM 
(United States). [1982]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-93NV11265. (CONF- 
820334—4: Defense Nuclear Agency conference on instrumentation 
for nuclear weapons effects, White Oak, MD (United States), 30 
Mar - 1 apr 1982). Order Number DE94013554. Source: OSTI; 
NTIS; GPO Dep. 

A simple K-band microwave interferometer has been developed 
at the Los Alamos National Laboratory to measure various tran- 
sient properties in both energetic (high explosive) and passive 
(grout and Teflon) materials. The interferometer measures the posi- 
tion as a function of time of either a dielectric discontinuity, i.e., a 
shock front, or the position as a function of time of a conducting 
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surface such as the detonation wave in a high explosive. By em- 
bedding a reflector in a dielectric material, both the particle velocity 
and the shock velocity may be measured at the same time and in 
the same place. The interferometer is constructed (with slight modi- 
fications) of commercially available microwave components. The 
total material cost for a complete working instrument is a few 
hundred dollars. Details of the construction will be given. As an ex- 
ample of the range of uses of the interferometer, it has been used 
to measure the detonation-to-deflagration transition in HMX and the 
shock properties of the grout in a nuclear test in Nevada. Data on 
these and other experiments are presented. 


25715 (LA-12776-MS) Prototype explosives-detection sys- 
tem based on nuclear-resonance absorption in nitrogen. 
Morgado, R.E. (Los Alamos National Lab., NM (United States)); 
Arnone, G.; Cappiello, C.C.; Gardner, S.D.; Hollas, C.L.; Ussery, 
L.E.; White, J.M.; Zahrt, J.D.; Krauss, R.A. Los Alamos National 
Lab., NM (United States). Jun 1994. 13p. Sponsored by Federal 
Aviation Administration, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94015069. Source: 
OSTI; NTIS; GPO Dep. 

A prototype explosives-detection system (EDS) that was devel- 
oped for experimental evaluation of a nuclear-resonance absorption 
technique is described. The major subsystems are a proton accel- 
erator and beam transport, high-temperature proton target, an 
airline-luggage tomographic inspection station, and an image- 
processing/detection-alarm subsystem. The detection system 
performance, based on a limited experimental test, is reported. 


25716 (MLM-3789) Hazard classification assessment for 
the High Voltage Initiator. Cogan, J.D. EG and G Mound Applied 
Technologies, Miamisburg, OH (United States). 19 Apr 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. Order Number DE94013351. Source: 
OSTI; NTIS; GPO Dep. 

An investigation was conducted to determine whether the High 
Voltage Initiator (Sandia p number 395710; Navy NAVSEA No. 


6237177) could be assigned a Department of Transportation (DOT) 
hazard classification of “IGNITERS, 1.4G, UN0325” under Code of 
Federal Regulations, 49 CFR 173.101, when packaged per Mound 
drawing NXB911442. A hazard classification test was performed, 
and the test data led to a recommended hazard classification of 
“IGNITERS, 1.4G, UN0325,” based on guidance outlined in DOE 
Order 1540.2 and 49 CFR 173.56. 


25717 Open apex shaped charge-type explosive device hav- 
ing special disc means with slide surface thereon to influence 
movement of open apex shaped charge liner during collapse 
of same during detonation. Murphy, M.J. To Dept. of Energy. 
1992. Filed date 11 Jun 1992. U.S. Patent Application 7-897,150. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014889. Source: 
OSTI; NTIS; GPO Dep. 

An open apex shape charge explosive device is disclosed having 
an inner liner defining a truncated cone, an explosive charge sur- 
rounding the truncated inner liner, a primer charge, and a disc 
located between the inner liner and the primer charge for directing 
the detonation of the primer charge around the end edge of the 
disc means to the explosive materials surrounding the inner liner. 
The disc comprises a material having one or more of: a higher 
compressive strength, a higher hardness, and/or a higher density 
than the material comprising the inner liner, thereby enabling the 
disc to resist deformation until the liner collapses. The disc has a 
slide surface thereon on which the end edge of the inner liner 
slides inwardly toward the vertical axis of the device during detona- 
tion of the main explosive surrounding the inner liner, to thereby 
facilitate the inward collapse of the inner liner. In a preferred em- 
bodiment, the geometry of the slide surface is adjusted to further 
control the collapse or 6 angle of the inner liner. 


25718 (SAND-94-0192C) A High Temperature Hermetic 
Primer and a Variable Spring Tester. Begeal, D.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). May 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940776-—1: 20. international py- 
rotechnics seminar, Colorado Springs, CO (United States), 25-29 
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Jul 1994). Order Number DE94012073. Source: OSTI; NTIS; GPO 
Dep. 

Percussion primers are used at Sandia to ignite energetic com- 
ponents such as pyrotechnic actuators and thermal batteries. This 
report describes a High Temperature Hermetic Primer (HTHP) that 
was developed to replace a previous G16 Percussion Primer Sub- 
assembly (GI6PPS). The ignition mix in these primers is the same 
as in the discontinued Remington 44G16 (KC103, SbS3, and 
Ca2Si). The HTHP has nearly the same sensitivity as the 44G16 
and a significantly lower sensitivity than the G16PPS. In parallel 
with the HTHP development, we also designed a Variable Spring 
Tester (VST) to determine percussion primer ignition sensitivity with 
firing pins that have the same mass as those used in field applica- 
tions. The tester is capable of accelerating firing pins over a 
velocity range of 100 to 600 inches per second for pins weighing 
up to 6 grams. The desired impulse can be preselected with an ac- 
curacy of better than +1%. The actual impulse is measured on 
every shot. The VST was characterized using the WW42CI primer, 
as well as with the G16PPS and the HTHP. Compared to data from 
conventional ball drop testers, we found that ignition sensitivities 
were lower and there was less scatter in the sensitivity data. Our 
experiments indicate that ignition sensitivity is not strictly energy 
dependent, but also depends on the rate of deposition, or firing pin 
velocity in this case. Development results for the HTHP and Vari- 
able Spring Tester are discussed and design details are shown. 


25719 (SAND-—94-0295C) Safety analysis of optically ig- 
nited explosive and pyrotechnic devices. Merson, J.A.; Salas, 
F.J.; Holswade, S. Sandia National Labs., Albuquerque, NM 
(United States). May 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940776-3: 20. international pyrotechnics seminar, Col- 
orado Springs, CO (United States), 25-29 Jul 1994). Order Number 
DE94013438. Source: OSTI; NTIS; GPO Dep. 

The future of optical ordnance depends on the acceptance, vali- 
dation and verification of the stated safety enhancement claims of 
optical ordnance over existing electrical explosive devices (EED’s). 
Sandia has been pursuing the development of optical ordnance, 
with the primary motivation of this effort being the enhancement of 
explosive safety by specifically reducing the potential of premature 
detonation that can occur with low energy electrically ignited explo- 
sive devices. By using semiconductor laser diodes for igniting these 
devices, safety improvements can be made without being detri- 
mental to current system concerns since the inputs required for 
these devices are similar to electrical systems. Laser Diode Ignition 
(LDI) of the energetic material provides the opportunity to remove 
the bridgewire and electrically conductive pins from the charge cav- 
ity, creating a Faraday cage and thus isolating the explosive or 
pyrotechnic materials from stray electrical ignition sources. Recent 
results from our continued study of safety enhancements are pre- 
sented. The areas of investigation which are presented include: (1) 
unintended optical source analysis, specifically lightning insensitiv- 
ity, (2) electromagnetic radiation (EMR) and electrostatic discharge 
(ESD) insensitivity analysis, and (3) powder safety. 


25720 (SAND-94-10838) Annular precision linear shaped 
charge flight termination system for the ODES program. Vigil, 
M.G.; Marchi, D.L. Sandia National Labs., Albuquerque, NM 
(United States). Jun 1994. 100p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94015166. Source: OSTI; NTIS; GPO Dep. 

The work for the development of an Annular Precision Linear 
Shaped Charge (APLSC) Flight Termination System (FTS) for the 
Operation and Deployment Experiment Simulator (ODES) program 
is discussed and presented in this report. The Precision Linear 
Shaped Charge (PLSC) concept was recently developed at Sandia. 
The APLSC component is designed to produce a copper jet to cut 
four inch diameter holes in each of two spherical tanks, one con- 
taining fuel and the other an oxidizer that are hyperbolic when 
mixed, to terminate the ODES vehicle flight if necessary. The FTS 
includes two detonators, six Miki Detonating Fuse (MDF) transfer 
lines, a detonator block, detonation transfer manifold, and the 
APLSC component. PLSCs have previously been designed in ring 
components where the jet penetrating axis is either directly away 
or toward the center of the ring assembly. Typically, these PLSC 
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components are designed to cut metal cylinders from the outside 
inward or from the inside outward. The ODES program requires an 
annular linear shaped charge. The (Linear Shaped Charge Analy- 
sis) LESCA code was used to design this 65 grair/foot APLSC and 
data comparing the analytically predicted to experimental data are 
presented. Jet penetration data are presented to assess the maxi- 
mum depth and reproducibility of the penetration. Data are 
presented for full scale tests, including all FTS components, and 
conducted with nominal 19 inch diameter, spherical tanks. 


25721 (SAND-94-1577C) Mechanical effects in cookoff 
modeling. Gross, R.J.; Baer, M.R.; Hobbs, M.L. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940776-5: 20. international pyrotechnics 
seminar, Colorado Springs, CO (United States), 25-29 Jul 1994). 
Order Number DE94014174. Source: OSTI; NTIS; GPO Dep. 
Complete cookoff modeling of energetic material in confined ge- 
ometries must couple thermal, chemical and mechanical effects. In 
the past, modeling has focused on the prediction of the onset of 
combustion behavior based only on thermal-chemistry effects with 
little or no regard to the mechanical behavior of the energetic ma- 
terial. In this paper, an analysis tool is outlined which couples 
thermal, chemical, and mechanical behavior for one-dimensional 
Geometries comprised of multi-materials. A reactive heat flow 
code, XCHEM, and a quasistatic mechanics code, SANTOS, have 
been completely coupled using, a reactive, elastic-plastic constitu- 
tive model describing pressurization of the energetic material. This 
new Thermally Reactive Elastic-plastic explosive code, TREX, was 
developed to assess the coupling, of mechanics with thermal 
chemistry making multidimensional cookoff analysis possible. In 
this study, TREX is applied to confined and unconfined systems. 
The confined systems simulate One-Dimensional Time to explosion 
(ODTX) experiments in both spherical and cylindrical configura- 
tions. The spherical ODTX system is a 1.27 cm diameter sphere of 
TATB confined by aluminum exposed to a constant external tem- 
perature. The cylindrical ODTX system is an aluminum tube filled 
with HMX, NC, and inert exposed to a constant temperature bath. 
Finally. an unconfined system consisting of a hollow steel cylinder 
filled with a propellant composed of Al, RMX, and NC, representa- 
tive of a rocket motor, is considered. This model system is 
subjected to transient internal and external radiative/convective 
boundary conditions representative of 5 minutes exposure to a fire. 
The confined systems show significant pressure prior to ignition, 
and the unconfined system shows extrusion of the propellent sug- 
gesting that the energetic material becomes more shock sensitive. 


25722 (UCRL-ID—-117229) Synthesis of pure RDX. Pagoria, 
P.F. Lawrence Livermore National Lab., CA (United States). 25 
Mar 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014356. Source: OSTI; NTIS; GPO Dep. 

For the bioremediation of explosives, there is the need for RDX 
uncontaminated by HMX. (In the Bachmann process, RDX always 
has residual HMX.) There are two methods for synthesizing pure 
RDX: one involving oxidation of R-salt, the other nitration of hex- 
amine. Absence of HMX in the RDX samples was confirmed by 
NMR and melting points. 


25723 (UCRL-ID—-117442) Computed tomography on small 
explosive parts. Ryon, R.W. Lawrence Livermore National Lab., 
CA (United States). May 1994. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94015042. Source: OSTI; NTIS; GPO Dep. 

We have investigated three small explosive parts for the Pantex 
Plant in Amarillo, Texas using computed tomography (CT). A 
medium resolution, fan beam system was used to test imaging ca- 
pabilities for small holes drilled into one of the parts, and to identify 
any inhomogeneities, cracks, voids, and inclusions if present in the 
other two parts. This system provides volumetric imaging. Its infor- 
mation is qualitative in that is allows us to see interior features but 
it cannot provide quantitative attenuation data. A second part of the 
investigation was to perform effective atomic number computed to- 
mography on the parts using energy dispersive spectroscopy 
methods. We wanted to experimentally identify the “average” 
chemical composition of the materials in the explosive and its shell 
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and to detect any possible inhomogeneities in composition. A sin- 
gle beam, nuclear spectroscopy based system was used for this 
work. The radiation source was a silver anode x-ray tube. By mea- 
suring x-ray attenuation at specific energies (characteristic lines 
and narrow bands of continuum) we are able to quantitatively de- 
termine linear attenuation coefficients. By using ratios of such 
measurements, density cancels out and we effectively have ratios 
of mass attenuation coefficients. Through a look-up scheme of 
mass attenuation coefficients for different elements, we can deter- 
mine the weighted average chemical composition, as averaged by 
x-ray attenuation. We call this averaged composition the effective 
atomic number (“Z,4”). We thereby obtain cross sectional images 
of a parameter related to the averaged chemistry of the object. 
Such images and the underlying data can reveal, for instance, seg- 
regation of explosive and binder. 


25724 (UCRL-JC—111525) The significance of interaction 
potentials of water with other molecules in the EOS of high 
explosives products. van Thiel, M.; Ree, F.H.; Haselman, L.C. Jr. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930713-34: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE94008290. Source: OSTI; NTIS; GPO Dep. 

The chemical equilibrium and thermodynamic properties of deto- 
nated explosive mixtures at high temperature (T) and pressure (P) 
depend critically on all interactions between the major products. 
Improvements in the homomolecular interaction of nitrogen, 
carbon-dioxide, and condensed carbon have had significant effects 
on detonation properties of LX-14 (an HMX formulation). Extensive 
work on O, N, and C products also showed the importance of in- 
cluding high temperature unstable species in determining the 
potential-constant of the major products of detonation. That work 
also showed the need to improve the unlike pair interaction con- 
stants in our statistical mechanical chemical equilibrium theory 
(CHEQ). Thirdly, a recent comparison of experimental and theoreti- 
cal detonation velocities (D) indicated that the original set of 
interaction potentials used contains canceling errors that limit the 
overall effectiveness of the code as a predictor of high P and T 
properties of reactive mixtures. This study proceeds from explo- 
sives with simple product mixtures, RX-23-AB, HNB, and PETN, to 
HMxX-like mixtures. The present set of potential constants is com- 
pared to the experimental EOS used for a number of experimental 
systems that use LX-14. 


25725 (UCRL-JC—116074) Developments in  ground- 
penetrating radar at LLNL. Sargis, P.D. Lawrence Livermore 
National Lab., CA (United States). May 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9405159—1: Unexploded ordnance detection and 
range-remediation conference, Golden, CO (United States), 17-19 
May 1994). Order Number DE94012236. Source: OSTI; NTIS; 
GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) is developing a 
side-looking, ground-penetrating impulse radar system that will 
eventually be mounted on an airborne platform to locate buried 
minefields. Presently, the radar system is mounted on top of a 
60-foot adjustable boom. Several unique as well as commercial an- 
tennas having bandwidths in the 200 to 2000 MHz range are being 
experimented with. Also, LLNL-developed monocycle pulse genera- 
tors are tailored to be most efficient over this frequency range. A 
technical description of the system will be presented with details 
about the video pulser, the wideband antennas, the receiver hard- 
ware, and the data acquisition system. The receiver and data 
acquisition hardware consist of off-the-shelf components. Testing of 
this system is conducted on a minefield located at the Nevada Test 
Site (NTS). The minefield contains real and surrogate mines of var- 
ious sizes placed in natural vegetation. Some areas of the 
minefield have been cleared for non-cluttered studies. In addition, 
both metal and plastic mines are buried in the minefield. There is 
room in the NTS minefield for burying additional objects, such as 
unexploded ordnance, and this is expected to be done in the fu- 
ture. Recent results indicate success in imaging the NTS minefield 
using the GPR system. The data has been processed using in- 
house image reconstruction software, and has been registered with 
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the ground truth data. Images showing clearly visible mines, sur- 
face reference markers, and ground clutter will be presented. 


25726 (UCRL-JC—117252) Energetic materials destruction 
using molten salt. Upadhye, R.S.; Watkins, B.E.; Pruneda, C.O.; 
Brummond, W.A. Lawrence Livermore National Lab., CA (United 
States). 29 Apr 1994. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9405152— 
2: Demilitarization symposium, Arlington, VA (United States), 23-25 
May 1994). Order Number DE94013648. Source: OSTI; NTIS; 
GPO Dep. 

The Lawrence Livermore National Laboratory in conjunction with 
the Energetic Materials Center is developing methods for the safe 
and environmentally sound destruction of explosives and propel- 
lants as a part of the Laboratory's ancillary demilitarization mission. 
LLNL has built a small-scale unit to test the destruction of HE us- 
ing the Molten Salt Destruction (MSD) Process. In addition to the 
high explosive HMX, destruction has been carried out on RDX, 
PETN, ammonium picrate, TNT, nitroguanadine, and TATB. Also 
destroyed was a liquid gun propellant comprising hydroxyammo- 
nium nitrate, triethanolammonium nitrate and water. In addition to 
these pure components, destruction has been carried out on a 
number of commonly used formulations, such as LX-10, LX-16, 
LX-17, and PBX-9404. 


25727 (UCRL-MA-117541) CHEETAH 1.0 user’s manual. 
Fried, L.E. Lawrence Livermore National Lab., CA (United States). 
24 Jun 1994. 142p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014727. Source: OSTI; NTIS; GPO Dep. 

CHEETAH is an effort to bring the TIGER thermochemical code 
into the 1990s. A wide variety of improvements have been made in 
Version 1.0, and a host of others will be implemented in the future. 
In CHEETAH 1.0 | have improved the robustness and ease of use 
of TIGER. All of TIGER’s solvers have been replaced by new algo- 
rithms. | find that CHEETAH solves a wider variety of problems 
with no user intervention (e.g. no guesses for the C-J state) than 
TIGER did. CHEETAH has been made simpler to use than TIGER; 
typical use of the code occurs with the new standard run com- 
mand. | hope that CHEETAH makes the use of thermochemical 
codes more attractive to practical explosive formulators. In the fu- 
ture | plan to improve the underlying science in CHEETAH. More 
accurate equations of state will be used in the gas and the con- 
densed phase. A kinetics capability will be added to the code that 
will predict reaction zone thickness. CHEETAH is currently a 
numerical implementation of C-J theory. It will,become an imple- 
mentation of ZND theory. Further ease of use features will 
eventually be added; an automatic formulator that adjusts concen- 
trations to match desired properties is planned. 
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Refer also to citation(s) 23799, 23908, 24085, 24341, 24629, 
25909, 25911, 25912, 26108 


25728 (BARC—1993/E/035) Detection and identification of 
sources of very distant seismic events in Western United 
States using single array seismograms. Roy, Faiguni (Bhabha 
Atomic Research Centre, Bombay (india). High Pressure Physics 
Div.); Basu, T.K.; Arora, S.K. Bhabha Atomic Research Centre, 
Bombay (india). 1993. 42p. Order Number DE94629502. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In search of a new source discriminant based on the characteris- 
tics of PP signal, a study has been made by special further 
processing of Gauribidanur array (GBA) seismograms of under- 
ground explosions at Nevada Test Site (NTS) in Southern Nevada 
and of tectonic earthquakes in five provinces in the Western United 
States (US), both class of events being situated in the far teleseis- 
mic distance range (120deg<A<131deg) where GBA lies in the 
core shadow zone with respect to the source region. This study 
aims to evolve aids of detection and identification of such distant 
and small seismic events using GBA data alone. Preliminary analy- 
sis of the processed short period signals from seventeen Western 
US earthquakes and twelve NTS explosions shows that, for a 
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given body wave magnitude (Mb), the relative high frequency spec- 
tral content of core-refracted P waves as well as the ratio of PP to 
P energy for the earthquakes are in general more than those of the 
explosions. The PP discriminant and the third moment of frequency 
(TMF) along with the Mb:Ms criterion, wherever possible, seem to 
be promising as an effective means of identifying Western US 
events. It is demonstrated that by applying in tandem the above 
three identifiers to the set of twenty-nine known events in the mag- 
nitude range 4.8<Mb<5.9, all the events of Mb 4.9 and above 
could be identified unambiguously. (author). 30 refs., 16 figs., 1 
tab. 


25729 (DPW-55-217) Production of U-233 metal at Los 
Alamos and Oak Ridge. Jenkins, W.A. Du Pont de Nemours (E.!.) 
and Co., Wilmington, DE (United States). Explosives Dept. 18 Apr 
1955. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-716). Order Number 
DE94010577. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It is presently planned that thorium metal, irradiated at SRP, will 
be shipped to Oak Ridge for separation and the U-233 so derived 
will be shipped to Los Alamos as a solution for reduction to metal 
and fabrication of weapons components. Should production exceed 
the Oak Ridge capacity (about 13,000 lb Th per month) it is proba- 
ble that responsibility for separations and U-233 fabrication will 
shift to SRP. It is the purpose of this letter to present an outline of 
the processes as developed at Oak Ridge (Y-12) and Los Alamos 
for the reduction to metal and fabrication of components. The Oak 
Ridge process was developpd for production of U-235 while pro- 
cesses at Los Alamos were developed for U-235 and U-233. 
Differences in U-235 and U-233 processing arise from the high 
purity required of U-233 metal. Dr. R. D. Baker of Los Alamos em- 
phasized the inability of the weapons people to specify the purity 
required for the final U-233 metal and strongly recommended that 
the production facility be designed to produce maximim purity ma- 
terial. In addition, he recommended that maximum flexibility be 
incorporated for future changes and that the capacity be adequate 
to handle a 50% recycle from weapons fabrication. In the following 
discussions, the Los Alamos U-233 process is presented in most 
detail but major variations from this process at Oak Ridge are dis- 
cussed at the conclusion of each unit operation. 


25730 (EGG—1183-295) EG&G Film Magazine: Type XPH- 
47. Champeny, J.C.; Montisano, F. EG and G, Inc., Las Vegas, NV 
(United States). 10 Apr 1966. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC08-76NV01183. Order 
Number DE94015131. Source: OSTI; NTIS; GPO Dep. 

The EG&G Film Magazine Type XPH-47 was designed to meet 
specific NC-135 program requirements for a reliable, simple and 
economical unit which would adapt the LC-4 camera for moving 
film oscilloscopic photography at film speeds suitable for the sepa- 
ration of oscilloscope sweep traces. Essentially, the XPH-47 is a 
standard Beattie-Coleman Type 32800 magazine, redesigned for 
incorporation of features which would fulfill these requirements. 
One such feature - replacement of the original motor with a new 
motor having a control circuit - provides constant speed operation 
and consequently, reliability not achieved by other film magazines. 
The XPH-47 is a self-contained unit consisting of both supply and 
takeup spools and a film transport mechanism. It is normally 
loaded in subdued light with 100 feet of 35-mm film and then 
placed on the camera. The magazine is removed from the camera, 
and the film is unloaded in a darkroom or in subdued light. The 
XPH-47 can be wired for use directly on the LC-4 camera to allow 
magazine operation with the shutter open. If desired, with addi- 
tional minor wiring changes in the LC-4 camera, film motion signals 
can be routed through the camera to an external control panel. 
The leads to the two marker lamps are wired directly to miniature 
coaxial connectors on the magazine and do not pass through the 
LC-4 camera. A preliminary evaluation of the XPH-47 moving film 
magazine indicates that as a result of the design changes, the 
magazine more than meets established design specifications. 
Specifications, features and design details of the basic XPH-47 
magazine are contained the report. 


25731 (EGG—1183-1257) Preliminary design specifications 
for the compact weapon effects display system. Wilson, A.R. 
EG and G Energy Measuremenis, Inc., Las Vegas, NV (United 
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States). Las Vegas Operations. 15 Aug 1966. 84p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
76NV01183. Order Number DE94015386. Source: OSTI; NTIS; 
GPO Dep. 

This report provides preliminary design and specification informa- 
tion to fabricate a compact Weapons Effects Display System. The 
system is capable of calculating and displaying the effects of ther- 
mal flux, radiation, and blast pressure from a nuclear weapon. 
EG&G was asked to evaluate analog computer logic of an existing 
Weapons Effects Display System (WEDS), make the necessary 
changes and develop preliminary specifications to fabricate a more 
compacted system. Also included was to design any new circuits 
required to make the system more accurate, and design new cir- 
cuits to provide additional features as specified by LRL. The WEDS 
consists of an analog computer to compute the effects of thermal 
flux, radiation and blast; a display system for displaying the perti- 
nent digital information; and a map display system for presenting 
certain information on a map. The weapon effects are represented 
by equations taken from “The Effects of Nuclear Weapons,” by S. 
Glasstone, other nuclear weapon effects documents, and from indi- 
viduals working in the nuclear weapon field. These equations are 
solved with the use of an analog computer. The equation results, 
along with pertinent input information, are displayed on a digital 
readout panel and as an overlay on a map display system. The 
compact WEDS will allow the operator to set into the computer 
certain weapon data such as yield, height of burst, distance from 
ground zero and weapon type. Without the use of charts or tables 
the operator will be able to observe both digital data and map dis- 
played data representing the effects of a nuclear weapon. 


25732 (LA-12775-MS) Some NUDET effects due to water 
containment. Symbalisty, E.M.D. Los Alamos National Lab., NM 
(United States). Jul 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94015178. Source: OSTI; NTIS; GPO Dep. 

The effect on the optical and acoustical signals of containing a 


nominal low yield nuclear device in a sphere of water is studied. 


The silicon photodiode optical signal is seen to be distorted by a 
relatively small amount of water. The acoustical signal timing and 
shape change little. 


25733 (LA-UR-94-1813) Free-field ground motions for the 
nonproliferation experiment: Preliminary comparisons with 
nearby nuclear events. Olsen, K.H.; Peratt, A.L. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9404100-4: Symposium on the non-proliferation 
experiment results and implications for test ban treaties, Rockville, 
MD (United States), 19-21 Apr 1994). Order Number DE94013131. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1987, we have installed fixed arrays of tri-axial accelerom- 
eters in the fire-field near the shot horizons for low-yield (< 20 kt) 
nuclear events in the N-tunnel complex beneath Rainier Mesa. For 
the Nonproliferation Experiment (NPE) we augmented the array to 
achieve 23 free-field stations. Goals are: (a) to examine robust- 
ness and stability of various free-field source function estimates — 
e.g., reduced displacement potentials (RDP) and spectra; (b) to 
compare close-in with regional estimates to test whether detailed 
close-in free-fied and/or surface ground motion data can improve 
predictability of regional-teleseismic source functions; (c) to provide 
experimental data for checking two-dimensional numerical simula- 
tions. We report preliminary comparisons between experimental 
free-field data for NPE (1993) and three nearby nuclear events 
(MISTY ECHO, 1988; MINERAL QUARRY, 1990; HUNTERS TRO- 
PHY, 1992). All four working points are within 1 km of each other 
in the same wet tuff bed, thus reducing concerns about possible 
large differences in material properties between widely separated 
shots. Initial comparison of acceleration and velocity seismograms 
for the four events reveals: (1) There is a large departure from the 
spherical symmetry commonly assumed in analytic treatments of 
source theory; both vertical and tangential components are surpris- 
ingly large. (2) All shots show similar first-peak particle-velocity 
amplitude decay rates suggesting significant attenuation even in 
the supposedly purely elastic region. (3) Sharp (>20 Hz) arrivals 
are not observed at tunnel level from near-surface pP reflections or 
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spall-closure sources — but broadened peaks are seen that sug- 
gest more diffuse reflected energy from the surface and from the 
Paleozoic limestone basement below tunnel level. 


25734 (ORNL/TM-12487) Vulnerability assessment of a 
space based weapon platform electronics system exposed to 
a thermonuclear weapon detonation. Perez, C.L. (North Carolina 
Univ., Chapel Hill, NC (United States)); Johnson, J.O. Oak Ridge 
National Lab., TN (United States). May 1994. 42p. Sponsored by 
Defense Nuclear Agency, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94013415. Source: 
OSTI; NTIS; GPO Dep. 

The utilization of reconnaissance/surveillance satellite and 
weapon platform assets in space will subject the sensitive elec- 
tronic equipment to a variety of natural and man-made radiation 
environments. These include Van Allen Belt protons and electrons; 
galactic and solar flare protons; neutrons, gamma rays, and X-rays 
from fission and fusion weapons; and directed neutral particle 
beams and lasers. Electronic equipment, including modem inte- 
grated circuits, may undergo permanent or transient changes of 
the electrical properties of the active components when exposed to 
these sources of radiation. This report summarizes the results of 
the Monte Carlo Adjoint Shielding code system — MASH v1.0 cal- 
culations designed to estimate the dose to the critical electronics 
components of an idealized spaced based weapon platform from 
neutron and gamma-ray radiation emanating from a thermonuclear 
weapon detonation. The MASH calculations modeled several 
source/platform geometry configurations, obtaining results for multi- 
ple distances and weapon detonation positions relative to the 
platform. For certain source/platform orientations, the results 
indicate vulnerabilities to the C® bay critical components box to ra- 
diation damage from a nuclear weapon detonation. Neutron 
protection factors ranged from 0.7 to 3.4 for the three platform con- 
figurations analyzed, and gamma-ray protection factors ranged 
from approximately 1.5 to 9.8. The results further indicate the 
source has a direct line-of-sight to the critical components box for 
certain source/platform orientations, regardless of the number of in- 
terceptors present. The merits of utilizing the MASH code system 
for estimating dose and shielding factors for spaced based assets 
has been demonstrated. The geometry configuration studied here 


is greatly simplified compared to those that will be encountered in 
an actual design. 


25735 (SAND-—94-0489) The response of aeroshells to light- 
ning. Loescher, D.H. (Sandia National Labs., Albuquerque, NM 
(United States)); Dinallo, M.A. Sandia National Labs., Albuquerque, 
NM (United States). Jun 1994. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94015039. Source: OSTI; NTIS; GPO Dep. 

Electrical discharges from a lightning simulator were directed at 
Mk12 aeroshells. Buckling of the aluminum substrate was observed 
after some 100-kA shots, and severe damage consisting of tearing 
of the aluminum and the production of inward flying aluminum 
shrapnel was observed after some 200-kA peak-current shots. 
Some shots resulted in severe damage to both the aluminum and 
the carbon-phenolic ablative material. It is reasonable to conclude 
from the experimental results that a lightning stroke with very high- 
peak current could, by itself, produce an opening in an Mki2 
aeroshell. Because the aeroshell is part of the nuclear explosive 
safety exclusion region for the Mk12/W62 nuclear weapon, an 
opening would significantly reduce the assured safety of the 
weapon. It is unlikely that the observed interaction between light- 


ning and the aeroshells would have been predicted by any form of 
computer simulation. 


25736 (SAND--94-0896) Component characteristics and de- 
velopment report High Voltage Initiator. Allen, L.C. (Sandia 
National Labs., Albuquerque, NM (United States)); Tibbitts, E.E. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1994. 6ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94013814. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The High Voltage Initiator was designed and developed to re- 
place the Exploding Bridgewire/Through Bulkhead Initiator made by 
Teledyne-McCormick and used on the gas generator for the Trident 
11 missile launch system. The design criteria included the use of a 
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highly reliable and repeatable spark-gap manufactured by EG&G 
Salem and supplied by Westinghouse. This spark gap is identical 
in design and shape to the gap used in the D5 detonator on the 
Trident 11 missile. The HVI must fit the existing EBW/TBI 
envelope. It must thread into the existing bulkhead on the gas gen- 
erators. The HVI must reliably fire, upon receiving the 2150V pulse 
from the submarine fire set, and ignite the gas generator. After fir- 
ing and ejection of the missile, the HV! must withstand the ocean 
water pressure the launch tube could see under any situation. The 
structural integrity of the HVI was achieved by choosing the Inconel 
718, Hastelloy C276, and “S” glass-ceramic header technology. 
This technology has been successfully used on several Sandia py- 
rotechnic devices requiring high strength. 


25737 (SAND—94-1784C) Nonnuclear Assurance Program 
(NNAP). Hahn, R.F. Sandia National Labs., Albuquerque, NM 
(United States). 24 Jun 1994. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940788-2: High consequence operations safety sympo- 
sium, Albuquerque, NM (United States), 12-14 Jul 1994). Order 
Number DE94014655. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The consequences of the United States mistakenly detonating a 
nuclear weapon would be disastrous. The potential loss of life and 
adverse health and environmental impacts are tragedies we must 
continuously work to prevent. The US Government would undoubt- 
edly suffer irreparable harm both internally and internationally. This 
paper addresses the Department of Energy (DOE) and Sandia Na- 
tional Laboratories (SNL) Nonnuclear Assurance Program that 
provides additional assurance against the inadvertent or unautho- 
rized substitution of a real nuclear weapon for a flight test weapon 
and the potential unintended detonation. 


25738 (UCRL-JC—117251) Uses for plutonium: Weapons, 
reactors, and other. Condit, R.H. Lawrence Livermore National 
Lab., CA (United States). May 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9309355—2: Department of Energy plutonium workshop, 
Washington, DC (United States), 29 Sep 1993). Order Number 
DE94013234. Source: OSTI; NTIS; GPO Dep. 

This document begins with a introduction on criticality and super- 
criticality. Then, types and components, design and engineering, 
yields, and disassembly of nuclear weapons are discussed. Pluto- 
nium is evaluated as a reactor fuel, including neutronics and 
chemistry considerations. Finally, other uses of plutonium are ana- 
lyzed. 
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25739 (EGG—1 183-2286) EG&G/DBM quarterly report, July— 
October 1971. Lamonds, H.A. EG and G, Inc., Goleta, CA (United 
States). Santa Barbara Operations. Nov 1971. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
76NV01183. Order Number DE94015125. Source: OSTI; NTIS; 
GPO Dep. 

This report documents technical progress at the Santa Barbara 
Division and the Las Vegas Division. Topics reported on from 
Santa Barbara include: ecology studies at NTS, passive neutron 
detection techniques, Henre spectrum modifier, exposure rate con- 
version studies, delineation of cosmic ray effects, development of 
isotope contouring techniques, initial radiation studies, detector ar- 
ray response calculations, and arms data analysis compendium. 
The Las Vegas Division reports on: radiation propagation and free 
field experiments, Henre, bio-med studies support, IR scanner 
interpretation techniques, arms support, and pertinent projects rela- 
tive to DBM programs. 


25740 (LA-UR-94-1032) Explosive-array performance mea- 
surement using TDR. McKown, T.O. (Los Alamos National Lab., 
NM (United States)); Eilers, D.D. Los Alamos National Lab., NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-940986—1: Time domain reflectometry in environmental, in- 
frastructure and mining applications symposium, Evanston, IL 
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(United States), 6-7 Sep 1994). Order Number DE94009338. 
Source: OSTI; NTIS; GPO Dep. 

The system known as CORRTEX was developed for determining 
the yield of a nuclear explosion by measuring the position of its 
shock front as a function of time. The CORRTEX system is a com- 
pact, fast sampling TDR based system where only a length of 50 
ohm coaxial cable (the sensing element) is expended in the deto- 
nation. In 1979, the application of the CORRTEX system to 
measure the explosive bum of columns of conventional explosive 
in one or more drill holes was demonstrated. Subsequently, the 
CORRTEX system was used to diagnose complicated multiple hole 
high explosive oilshale, rock quarry and strip mining shots. The 
diagnostic timing and explosive characterization data from large ar- 
ray or large mass detonations provide a basis for performance 
improvement and comparison with calculational models. A sum- 
mary of the CORRTEX capabilities and analysis techniques will be 
presented. Experiment designs and data from large array detona- 
tions will be presented, results from a confined large mass ANFO 
explosion will be summarized and other possible non-explosive ap- 
plications may be presented. 


25741 (LA-UR-94-1557) The NTS Ground Motion Data 
Base. App, F.N. Los Alamos National Lab., NM (United States). Apr 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9404100—-5: Symposium 
on the non-proliferation experiment results and implications for test 
ban treaties, Rockville, MD (United States), 19-21 Apr 1994). Order 
Number DE94012911. Source: OSTI; NTIS; GPO Dep. 

The NTS (Nevada Test Site) Ground Motion Data Base is com- 
posed of strong motion data recorded during the normal execution 
of the US underground test program. It contains surface, subsur- 
face, and structure motion data as digitized waveforms. Currently 
the data base contains information from 148 underground explo- 
sions This represents about 4200 measurements and nearly 
12,000 individual digitized waveforms. Most of the data was ac- 
quired by Los Alamos National Laboratory (LANL) in connection 
with LANL sponsored underground tests. Some was acquired by 
Los Alamos on tests conducted by the Defense Nuclear Agency 
(DNA) and Lawrence Livermore National Laboratory (LLNL), and 
there are some measurements which were acquired by the other 
test sponsors on their events and provided to us for inclusion in 
this data base. Included in the data set is the Los Alamos motion 
data from the Non-Proliferation Experiment (NPE). 


25742 (LA-UR-94-1750) An analysis of three nuclear 
events in P-Tunnel. Fourney, W.L. (Maryland Univ., College Park, 
MD (United States)); Dick, R.D.; Taylor, S.R.; Weaver, T.A. Los 
Alamos National Lab., NM (United States). 3 May 1994. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94012905. Source: 
OSTI; NTIS; GPO Dep. 

This report examines experimental results obtained from three P 
Tunnel events — Mission Cyber, Disko Elm, and Distant Zenith. The 
objective of the study was to determine if there were any differ- 
ences in the explosive source coupling for the three events. It was 
felt that Mission Cyber might not have coupled well because the 
ground motions recorded for that event were much lower than ex- 
pected based on experience from N Tunnel. Detailed examination 
of the physical and chemical properties of the tuff in the vicinity of 
each explosion indicated only minor differences. In general, the 
core samples are strong and competent out to at least 60 m from 
each working point. Qualitative measures of core sample strength 
indicate that the strength of the tuff near Mission Cyber may be 
greater than indicated by results of static testing. Slight differences 
in mineralogic content and saturation of the Mission Cyber tuff 
were noted relative to the other two tests, but probably would not 
result in large differences in ground motions. Examination of scaled 
free-field stress and acceleration records collected by Sandia Na- 
tional Laboratory (SNL) indicated that Disko Elm showed the least 
scatter and Distant Zenith the most scatter. Mission Cyber mea- 
surements tend to lie slightly below those of Distant Zenith, but still 
within two standard deviations. Analysis of regional seismic data 
from networks operated by Lawrence Livermore National Labora- 
tory (LLNL) and SNL also show no evidence of Mission Cyber 
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coupling low relative to the other two events. The overall conclu- 
sion drawn from the study is that there were no basic differences 
in the way that the explosions coupled to the rock. 


25743 (LA-UR-94-1888) Stochastic source comparisons 
between nuclear and chemical explosions detonated at Rainier 
Mesa, Nevada Test Site. Stump, B.W. (Los Alamos National Lab., 
NM (United States). Geophysics Group); Pearson, D.C.; Reinke, 
R.E. Los Alamos National Lab., NM (United States). [1994]. 
18p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. F19628-89-k-0025k. (CONF- 
9404100-9: Symposium on the non-proliferation experiment results 
and implications for test ban treaties, Rockville, MD (United 
States), 19-21 Apr 1994). Order Number DE94014454. Source: 
OSTI; NTIS; GPO Dep. 

The focus of this study is the understanding of the time function 
effects for chemical and nuclear explosion sources detonated in a 
spherical geometry. Information developed here in combination with 
similar studies for earthquakes and mining explosions will be used 
to improve current discriminants, address the transportability of the 
discriminants to new regions and suggest new discriminants utiliz- 
ing current data sources. The quantification of the seismic source 
time function for nuclear and chemical explosions provides the ba- 
sis for identifying source differences that may develop as a function 
of yield as well as explosive type (chemical or nuclear). The yield 
effects are useful in yield determination as well as assessing de- 
tection and identification capabilities if seismic monitoring of such 
sources is important. Source effects attributable to yield can be 
used to establish new or verify existing scaling relations. 


25744 (LA-UR-94-2234) Using STAR to solve a nonprolifer- 
ation problem. Doak, J.E.; Prommel, J.M.; Hoffbauer, B. Los 
Alamos National Lab., NM (United States). [1994]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940748-1: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94014479. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

STAR (Software Toolkit for Analysis Research) is a research tool 
that provides an infrastructure for rapidly developing analysis tech- 
niques and evaluating their effectiveness. One of the problem 
domains that we are using, to aid in the development of STAR is 
the exploitation of remote sensing data to detect proliferation. This 
paper will present an overview of this problem domain including 
the goals of analysis, the data being used, and the model of be- 
havior that we are attempting to detect We will also discuss the 
status of STAR, software development. 


25745 (SAND-—93-3942C) Measurements of pulsed 
radiation-induced fiber fluorescence and darkening. Lockwood, 
GJ.; Bishop, L.B.; Selph, M.M. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 8p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940723-1: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94013793. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Spectral temperature measurements were made of the DIA- 
MOND FORTUNE event at the Nevada Test site. A large core fiber 
was used to gather light from the fireball produced in a large diam- 
eter cavity. To correct these spectral data for radiation effects on 
the fiber, a Fiber Monitor consisting of another fiber optic cable 
identical to that used to gather fireball light (but made blind to it) 
was used to measure changes in the fiber optic spectral transmis- 
sion during the event. The data on the Fiber Monitor show a 
narrow induced-light pulse, followed by a long (~1.5 ms) decay flu- 
orescence signal. Following these induced signals a reduction in 
the preshot transmitted signals, caused by fiber darkening, was 
measured. DIAMOND FORTUNE event data will be presented and 
compared with data obtained fro the Sandia National Laboratories 
(SNL) Hermes Ill gamma simulator and the SNL SPR Ill pulsed 


neutron facility. The radiation-induced fiber darkening thus deter- 
mined will be presented. 
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25746 (SAND-94-1530C) Free-field seismic ground motion 
in non-proliferation experiment. Garbin, H.G. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9404100-7: Symposium on the non- 
proliferation experiment results and implications for test ban 
treaties, Rockville, MD (United States), 19-21 Apr 1994). Order 
Number DE94013778. Source: OSTI; NTIS; GPO Dep. 

In addition to stress and acceleration measurements made in the 
inelastic regime, Sandia fielded two triaxial accelerometer pack- 
ages in the seismic free-field for the NON-PROLIFERATION 
EXPERIMENT (NPE). The gauges were located at ranges of 190 
and 200 m from the center of the ANFO-laden cavity on the oppo- 
site sides of a vertical fault. This location allowed us to assess 
several different seismological aspects related to non-proliferation. 
The radial and vertical components of the two packages show sim- 
ilar motion. Comparisons are made with similar data from nuclear 
tests to estimate yield, calculate seismic energy release and to 
detect spectral differences between nuclear and non-nuclear explo- 
sions. The wave forms of NPE differ significantly from nuclear 
explosions. The first two peak amplitudes of NPE are comparable 
while the nuclear explosion initial peak is much larger than the 
second peak. The calculated seismic energies imply that the con- 
ventional explosions couple to the medium much better at low 
frequencies than do nuclear explosions and that nuclear explosions 
contain more high frequency energy than NPE. Radial and vertical 
accelerations were integrated for displacement and indicate there 
was movement across the fault. 


25747 (SAND-94-1531C) Yield of the Non-Proliferation Ex- 
periment from the Leo Brady Seismic Net. Garbin, H.D. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404100-6: Symposium on the 
non-proliferation experiment results and implications for test ban 
treaties, Rockville, MD (United States), 19-21 Apr 1994). Order 
Number DE94013777. Source: OSTI; NTIS; INIS; GPO Dep. 

The Leo Brady Seismic Net (LBSN) has been used to estimate 
seismic yields on US nuclear explosion tests for over 30 years. 
One of the concerns that Non-Proliferation Experiment (NPE) ad- 
dresses is the yield equivalence between a large conventional 
explosion and a nuclear explosion. The LSBN consists of five sta- 
tions that surround the Nevada Test Site (NTS). Because of our 
previous experience in measuring nuclear explosion yields, we op- 
erated this net to record NPE signals. Comparisons were made 
with 9 nuclear tests in the same volcanic tuff medium and within an 
800 m range of the NPE source. The resulting seismic yield deter- 
mined by each nuclear test ranged from 1.3 to 2.2 kT. Using the 
same techniques in determining nuclear explosion yields, the 1 kT 
NPE was measured at 1.7 kT nuclear equivalent yield with a 
standard deviation of 16%. The individual stations show a non- 
symmetric radiation pattern with more energy transmitted to the 
north and south. Comparisons with an nuclear event does not show 
any obvious differences between the two tests. 


25748 (UCRL-JC—113387) Calculations of the FLAX events 
with comparisons to particle velocity data recorded at low 
stress. Rambo, J. Lawrence Livermore National Lab., CA (United 
States). Sep 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9309103- 
8: 7. symposium on containment of underground nuclear 
explosions, Kent, WA (United States), 13-17 Sep 1993). Order 
Number DE94014743. Source: OSTI; NTIS; GPO Dep. 

The FLAX event, fired in 1972, produced two particle velocity 
data sets from two devices in the same hole, U2dj. The data are of 
interest because they contain verification of focusing of a shock 
wave above the water table. The FLAX data show the peak veloc- 
ity attenuation from the device buried in saturated tuff are different 
from those emanating from the upper device buried in porous 
alluvium. The attenuations of the peaks are different in regions tra- 
versed by both waves traveling at the same sound speed and 
measured by the same particle velocity gages. The attenuation rate 
from the lower device is due to 2-D effects attributed to wave 
focusing above the water table and is a feature that should be cap- 
tured by 2-D calculations. LLNL’s KDYNA calculations used for 





containment analyses have utilized a material model initially devel- 
oped by Butkovich, which estimates strength and compressibility 
based on gas porosity, total porosity, and water content deter- 
mined from geophysical measurements. Unfortunately, the material 
model estimates do not correctly model the more important details 
of strength and compressibility used for matching the velocity data. 
The velocity gage data contain information that can be related to 
the strength properties of the medium, provided that there are 
more than two gages recording in the stress region of plastic 
deformation of the material. A modification to Butkovich’s model in- 
corporated approximate strengths derived from the data. The 
mechanisms of focusing will be discussed and will incorporate ad- 
ditional information from the TYBO event. 
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Refer also to citation(s) 23615, 23727, 23739, 23741, 23750, 
23753, 23761, 23765, 23772, 23787, 25222, 26184 


25749 (LA-UR-94-1856) Non-detect data in environmental 
investigations. Wendelberger, J.; Campbell, K. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408107-1: American Statistical Association, 
Toronto (Canada), 14-18 Aug 1994). Order Number DE94013136. 
Source: OSTI; NTIS; GPO Dep. 

Environmental data frequently contain values that are below de- 
tection limits. Values that are below detection limits are reported as 
being less than some reported limit of detection, rather than as ac- 
tual values. Detection limits may vary for sample and reference 
datasets or even for individual observations. The implications of 
these nondetects in the summary, analysis, and interpretation of 
environmental data are explored. Alternative approaches for han- 
dling nondetect data are examined, with practical considerations 
being a key element in the selection of appropriate methodology. 
Two general approaches may be used in the statistical analysis of 
data that contain nondetect values: (1) The nondetect values may 
be replaced using one of a variety of replacement methods, or (2) 
statistical techniques may be employed which can handle nonde- 
tect data. One of the most commonly used replacement methods is 
to substitute each nondetect value by half of its detection limit. 
Other commonly used replacement values are zeros or the detec- 
tion limits. To avoid clumping of replaced values in cases where 
there are several nondetect values that share a common detection 
limit, values may be spaced evenly from 0 to the detection limit or 
according to some specified probability distribution. This paper will 
review selected work that has been conducted on the handling of 
nondetects and examine specific environmental decisions in the 
presence of nondetect values. 
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Refer also to citation(s) 23360, 23361, 23362, 23400, 23402, 
23426, 23482, 23683, 23811, 23821, 23948, 23959, 24318, 24755, 
24782, 24870, 24911, 24933, 25193, 25236, 25237, 25253, 25400, 
25674, 25694, 25890, 25904, 25943, 25944, 25947, 25969, 25970, 
25971, 25976, 25999, 26011, 26018, 26108, 26125, 26146, 26147, 
26148, 26149, 26150, 26151, 26152, 26172, 27080, 27092, 27109, 
27171, 27173, 27174 


25750 (ANL/EA/RP-82187) Draft environmental impact 
statement for the realignment of McGuire Air Force Base, 
Burlington County, New Jersey. Air Force Air Mobility Command, 
Scott AFB, IL (United States). Mar 1994. 301p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94010469. Source: 
OSTI; NTIS; GPO Dep. 

The action evaluated in this EIS consists of the realignment of 
McGuire AFB, resulting in the activation of the 438th Air Mobility 
Wing (AMW). On the basis of the recommendation of the Defense 
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Base Closure and Realignment Commission, the assets of the 
458th Air Refueling Group, comprising 19 KC-10 aircraft and asso- 
ciated personnel authorizations, will be transferred from Barksdale 
AFB, Louisiana, to McGuire AFB. In addition to the realignment, it 
is proposed to transfer the assets of an additional 5 KC-10 aircraft 
and associated personnel authorizations from another base to 
McGuire AFB. The DEIS assesses the environmental impacts 
associated with the actions. The substantive areas of potential en- 
vironmental impact analyzed are air quality, noise, hazardous 
materials and waste, water resources, biotic resources, cultural 
and historic resources, socioeconomics, and land use. The DEIS 
describes the baseline conditions, potential environmental impacts, 
and possible mitigations of adverse impacts. The Base Closure and 
Realignment Act specifically exempts this EIS from considering the 
need, purpose, or reasons for (or alternatives to) the realignment. 


25751 (ANL/MCS/CP-82981) Sensitivity analysis of 
numerically-simulated convective storms using direct and ad- 
joint methods. Park, S.K. (Univ. of Oklahoma, Norman, OK 
(United States)); Droegemeier, K.K.; Bischof, C.; Knauff, T. 
Argonne National Lab., IL (United States). Mathematics and Com- 
puter Science Div. [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Grant ATMS92- 
22576; Grant ATM88-09862. (CONF-940769—-4: 6. conference on 
mesoscale processes, Portland, OR (United States), 18-22 Jul 
1994). Order Number DE94013399. Source: OSTI; NTIS; GPO 
Dep. 

The goal of this project is to evaluate the sensitivity of numeri- 
cally modeled convective storms to control parameters such as the 
initial conditions, boundary conditions, environment, and various 
physical and computational parameters. In other words, the authors 
seek the gradient of the solution vector with respect to specified 
parameters. One can use two approaches to accomplish this task. 
in the first or so-called brute force method, one uses a fully nonlin- 
ear model to generate a control forecast starting from a specified 
initial state. Then, a number of other forecasts are made in which 
chosen parameters (e.g., initial conditions) are systematically var- 
ied. The obvious drawback is that a large number of full model 
predictions are needed to examine the effects of only a single pa- 
rameter. The authors describe herein an alternative, essentially 
automated method (ADIFOR, or Automatic Differentiation of FOR- 
tran) for obtaining the solution gradient that bypasses the adjoint 
altogether yet provides even more information about the gradient. 
(ADIFOR, like the adjoint technique, is constrained by the linearity 
assumption.) Applied to a 1-D moist cloud model, the authors as- 
sess the utility of ADIFOR relative to the brute force approach and 
evaluate the validity of the tangent linear approximation in the con- 
text of deep convection. 


25752 (BNL-—60535) Development and testing of a high- 
resolution model for tropospheric sulfate driven by 
observation-derived meteorology. Benkovitz, C.M. (Brookhaven 
National Lab., Upton, NY (United States). Environmental Chemistry 
Div.). Brookhaven National Lab., Upton, NY (United States). May 
1994. 287p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94014910. Source: OSTI; NTIS; GPO Dep. 

A high-resolution three-dimensional Eulerian transport and trans- 
formation model has been developed to simulate concentrations of 
tropospheric sulfate for specific times and locations; it was applied 
over the North Atlantic and adjacent continental regions during Oc- 
tober and November, 1986. The model represents emissions of 
anthropogenic SO, and sulfate and of biogenic sulfur species, hori- 
zontal and vertical transport, gas-phase oxidation of SO2 and 
dimethylsulfide, aqueous-phase oxidation of SO2, and wet and dry 
deposition of SOz, sulfate, and methanesulfonic acid (MSA). The 
meteorological driver is the 6-hour output from the forecast model 
of the European Centre for Medium-Range Weather Forecasts. 
Calculated sulfate concentrations and column burdens, examined 
in detail for October 15 and October 22 at 6Z, are related to exist- 
ing weather patterns. These results exhibit rich temporal and 
spatial structure; the characteristic (1/e) temporal autocorrelation 
time for the sulfate column burdens over the central North Atlantic 
averages 20 hours; 95% of the values were 25 hours or less. The 
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characteristic distance of spatial autocorrelation over this region 
depends on direction and averages 1,600 km; with 10" percentile 
value of 400 km and 90" percentile value of 1,700 km. Daily aver- 
age model sulfate concentrations at the lowest vertical accurately 
represent the spatial variability, temporal episodicity, and absolute 
magnitudes of surface concentrations measured by monitoring sta- 
tions in Europe, Canada and Barbados. 


25753 (CIEMAT—715) Characterization of pollutants cycles 
evolution in a coastal mediterranean area under summer con- 
ditions. Plaza Menendez, J.; Artiano Rodriguez de Torres, B. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas (CIEMAT), Madrid (Spain). 1994. 56p. (In Spanish). Order 
Number DE94775196. Source: OSTI; NTIS. 

This work performs a jointly interpretation of meteorological and 
pollutant concentration measurements during three experimental 
campaigns in the coastal and inland zones of Castellon, in summer 
time and prevailing local conditions. Thermal origin circulations, 
sea and land breezes, slope and valley winds, and local topogra- 
phy, give rise to cycle recirculation of pollutants, both ar surface 
and higher levels. Related to the associated ozone levels, the ob- 
served natural background varies from 40-50 ppb, whom can be 
added 20-50 ppb as contribution by photochemical generation. This 
has been observed to be transported up to 100 Km inland and re- 
circulated again through the coastal area. 


25754 (CIEMAT—720) PRYMA-TO: A model of radionuclide 
transfer from air into foodstuff. Test with data from the Cher- 
nobyl accident. Garcia-Olivares, A.; Carrasco, E.; Suaez, A; 
Font, J.L. Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas (CIEMAT), Madrid (Spain). 1994. 185p. Order 
Number DE94775197. Source: OSTI; NTIS. 

This report describes a dynamical model developed in the Envi- 
ronmental Institute of the CIEMAT. Its aims are the calculation of 
the integrated as well as time-dependent concentrations of "131 | 
and "137 Cs over time in soils, in forage pasture (or other vegeta- 
tion species), and in milk and meat. The source contamination is 
assumed to come from a radioactive cloud confined in the atmo- 
spheric mixing layer. Data monitored in different locations the days 
following the Chernoby! accident have been used. The model was 
tested against post-Chernoby!l data from 13 locations around the 
world, in the framework of the A4 exercise from the BIOMOVS pro- 
gram (Biospheric Models Validation Studies). The performance of 
the model is illustrated in 9 scenarios which have been chosen of 
these 13 because they have more information or they are better 
described. Default Probability Density Functions for the main pa- 
rameters used by the model have been obtained by statistical 
processing of some post-Chernobyl evidence. 


25755 (CIEMAT-—726) Modelling of the transfer of CS-137 
from air to crops, milk, beef and human body following the 
Chernobyl! accident, in a location in Central Bohemia. Test of 
the model PRYMA T1. Carrasco, E.; Garcia-Olivares, A.; Suaez, 
A.; Robles, B. Simon, |.; Cancio, D. No corporate text available. 
1994. 57p. Order Number DE94776895. Source: OSTI; NTIS. 

This work was made in the frame of the research programme on 
validation of models for the transfer of radionuclides in the terres- 
trial, urban and aquatic environments. The acronym of this 
programme is VAMP (Validation of Model Predictions) and is coor- 
dinated by the International Atomic Energy Agency (IAEA) and the 
Commission of the European Communities (CEC). The scenario 
was named CB and was presented by the Multiple Pathway Work- 
ing group. The scenario description was at the beginning a blind 
test, that is without knowing the location or the measured concen- 
trations and doses. The input information included data of 
contamination in Cs-137 from the Chernobyl accident in Central 
Europe, in air and soils and more description of the scenario (data 
about crops, cattele, demography, human diet, etc.). The aim of the 
exercise was the contrast between model results and between ob- 
served data and model predictions. In this work the results obtained 
by the CIEMAT-IMA group of modelers are shown and discussed. 


25756 (CLOR-122/D) Measurement of concentrations of 
Sr, 103.106 Ry, 14-137Cs, 4Ce, 210Pb, 226Ra and stable Pb in 
the tropospheric and lower stratospheric air from 1985 to 
1989. Kownacka, L. (Centraine Lab. Ochrony Radiologicznej, 
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Warsaw (Poland)); Jaworowski, Z.; Lada, W.; Suplinska, M.; Le- 
witowicz, J.; Wesolek, R.; Romicki, Z. Centraine Lab. Ochrony 
Radiologicznej, Warsaw (Poland). 1991. 44p. Order Number 
DE94630360. Source: OSTI; NTIS; INIS. 

The vertical distribution of the concentrations of 2'°Pb, 226Ra and 
stable Pb as well as fission products have been studied from 1985 
to 1989 above north-eastern part of Poland. The aerosol samples 
were taken using the airplane device from 1, 3, 6, 9, 12 and 15 km 
altitude and near the ground level. The vertical distribution of fis- 
sion products after the Chernobyl accident had the opposite shape 
than it was before. (author). 12 refs, 5 figs, 26 tabs. 


25757 (DOE/ER-0615P) National Environmental Research 
Parks. USDOE Office of Energy Research, Washington, DC 
(United States). Jul 1994. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94014036. Source: 
OSTI; NTIS; GPO Dep. 

The National Environmental Research Parks are outdoor labora- 
tories that provide opportunities for environmental studies on 
protected lands that act as buffers around Department of Energy 
(DOE) facilities. The research parks are used to evaluate the envi- 
ronmental consequences of energy use and development as well 
as the strategies to mitigate these effects. They are also used to 
demonstrate possible environmental and land-use options. The 
seven parks are: Fermilab National Environmental Research Park; 
Hanford National Environmental Research Park; Idaho National En- 
vironmental Research Park; Los Alamos National Environmental 
Research Park; Nevada National Environmental Research Park; 
Oak Ridge National Environmental Research Park; and Savannah 
River National Environmental Research Park. This document gives 
an overview of the events that led to the creation of the research 
parks. Its main purpose is to summarize key points about each 
park, including ecological research, geological characteristics, facili- 
ties, and available databases. 


25758 (DOE/ER/60397-T8) Detection of greenhouse-gas- 
induced climatic change: Progress report, 1 December 
1991-30 June 1994. Wigley, T.M.L.; Jones, P.D. East Anglia 
Univ., Norwich (United Kingdom). Climatic Research Unit. 1 Jul 
1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER60397. Order Number 
DE94015044. Source: OSTI; NTIS; GPO Dep. 

In addition to changes due to variations in greenhouse gas con- 
centrations, the global climate system exhibits a high degree of 
internally-generated and externally-forced natural variability. To de- 
tect the enhanced greenhouse effect, its signal must be isolated 
from the “noise” of this natural climatic variability. A high quality, 
spatially extensive data base is required to define the noise and its 
spatial characteristics. To facilitate this, available land and marine 
data bases will be updated and expanded. The data will be ana- 
lyzed to determine the potential effects on climate of greenhouse 
gas concentration changes and other factors. Analyses will be 
guided by a variety of models, from simple energy balance climate 
models to ocean General Circulation Models. Appendices A-G 
contain the following seven papers: (A) Recent global warmth 
moderated by the effects of the Mount Pinatubo eruption; (B) Re- 
cent warming in global temperature series; (C) Correlation methods 
in fingerprint detection studies; (D) Balancing the carbon budget. 
Implications for projections of future carbon dioxide concentration 
changes; (E) A simple model for estimating methane concentration 
and lifetime variations; (F) Implications for climate and sea level of 
revised IPCC emissions scenarios; and (G) Sulfate aerosol and cli- 
matic change. 


25759 (DOE/ER/61052-3) Simulations of the global carbon 
cycle and anthropogenic CO, transient: Annual report. 
Sarmiento, J.L. Princeton Univ., NJ (United States). [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER61052. Order Number DE94014165. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This research focuses on improving the understanding of the an- 
thropogenic carbon dioxide transient using observations and 
models of the past and present. In addition, an attempt is made to 
develop an ability to predict the future of the carbon cycle in re- 
sponse to continued anthropogenic perturbations and climate 
change. Three aspects of the anthropogenic carbon budget were 





investigated: (1) the globally integrated budget at the present time; 
(2) the time history of the carbon budget; and (3) the spatial distri- 
bution of carbon fluxes. One of the major activities of this study 
was the participation in the model comparison study of Enting, et 
al. [1994] carried out in preparation for the IPCC 1994 report. 


25760 (DOE/MC/29116-3799) Novel mass spectrometric in- 
strument for gaseous and particulate characterization and 
monitoring: Quarterly report, 1 October-31 December 1993. 
Coggiola, M.J. SRI International, Menlo Park, CA (United States). 
Feb 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC21-92MC29116. Order Number 
DE94014168. Source: OSTI; NTIS; INIS; GPO Dep. 

SRI International will develop a unique new instrument that will 
be capable of providing real-time (<1 minute), quantitative, chemi- 
cal characterization of gaseous and particulate pollutants generated 
from DOE waste cleanup activities. The instrument will be capable 
of detecting and identifying volatile organic compounds, polynuclear 
aromatic hydrocarbons, heavy metals, and transuranic species re- 
leased during waste cleanup activities. The instrument will be 
unique in its ability to detect and quantify in real-time these diverse 
pollutants in both vapor and particulate form. The instrument to be 
developed under this program will consist of several major compo- 
nents: (1) an isokinetic sampler capable of operating over a wide 
range of temperatures (up to 500 K) and flow rates; (2) a high pres- 
sure to low pressure transition and sampling region that efficiently 
separates particles from vapor-phase components for separate, 
parallel analyses; (3) two small mass spectrometers, one optimized 
for organic analysis using a unique field ionization source and one 
optimized for particulate characterization using thermal pyrolysis 
and electron-impact ionization (El); and (4) a powerful personal 
computer for control and data acquisition. Initially, the instrument 
will be developed for targeted use in conjunction with the K-1435 
Toxic Substances Control! Act (TSCA) incinerator at the Oak Ridge 
National Laboratory K-25 site. Ultimately, the instrument will be de- 
signed to operate in the field at any cleanup site, located close to 
the stack or process vent, providing the plant operations personnel 
with real-time information and alarm capabilities. In addition, this 
instrument will be very broadly applicable for cleanup or sampling, 
for example, any time contaminated soil is moved or disturbed. 


25761 (DOE/PO-0015) Global warming potentials; Part 7 
of 7 supporting documents: Sector-specific issues and report- 
ing methodologies supporting the general guidelines for 
voluntary reporting of greenhouse gases under Section 
1605(b) of the Energy Policy Act of 1992; Public review draft. 
USDOE, Washington, DC (United States). 31 May 1994. 21p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014066. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides methods to account for the different 
effects of different gases on the atmosphere. It discusses the ratio- 
nale and uses for simplified measures to represent human-related 
effects on climate and provides a brief introduction to a major 
index, the global warming potential (GWP) index. Appendix 7.A an- 
alyzes the science underlying the development of indices for 
concerns about climate, which is still evolving, evaluates the use- 
fulness of currently available indices, and presents the state of the 
art for numerical indices and their uncertainties. For concerns 
about climate, the Intergovernmental Panel on Climate Change 
(IPCC) has been instrumental in examining relative indices for 
comparing the radiative influences of greenhouse gases. The IPCC 
developed the concept of GWPs to provide a simple representation 
of the relative effects on climate resulting from a unit mass emis- 
sion of a greenhouse gas. Alternative measures and variations on 
the definition of GWPs have also been considered and reported. 


25762 (IC—93/427) Characterizing rainfall parameters which 
influence erosivity in southeastern Nigeria. Obi, M.E. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Salako, F.K. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1993. 27p. Order Number DE94627701. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An investigation was carried out to characterize some selected 
parameters which influence rainfall erosivity in southeastern Nige- 
ria. Rainfall amount, distribution, duration, intensity, storm types, 
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energy loads and frequency of rain events in the region were stud- 
ied using data from stations located in three major agroecological 
zones. Raindrop size and detaching capacity were evaluated in 
one of the stations for two months. The mean annual rainfall ero- 
sivity values for southeastern Nigeria point to the fact that rainfall 
tend to be highly erosive. 25 refs, 6 figs, 8 tabs. 


25763 (IFE/KR/E-93/007, pp. 75) Isotope composition of 
atmospheric sulphate near sour (H2S-rich) gas processing fa- 
cilities in Alberta, Canada. Norman, A.L. (Dept. of Physics and 
Astronomy, Univ. of Calgary (Canada)); Krouse, H.R. Institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. CANADA/coal gasification plants; SUL- 
FATES/isotope ratio; CANADA; COAL GAS; ENVIRONMENTAL 
TRANSPORT; OXYGEN 18; SULFATES; SULFUR DIOXIDE; SUL- 
FUR 34 


25764 (INIS-mf—13747, pp. 39-47) Recent radiological stud- 
ies of high level natural radiation areas of Ramsar. Shorabi, M. 
(Atomic Energy Organization of Iran, Tehran (Iran, Islamic Republic 
of). National Radiation Protection Dept.). Atomic Energy Organiza- 
tion of Iran, Teheran (Iran, Islamic Republic of); International Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland); United Nations Environmental Programme; 
International Nuclear Track Society, Marburg (Germany). Aug 1993. 
618p. (CONF-9011232-: International conference on high levels of 
natural radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 
1990). In High levels of natural radiation: Proceedings of an inter- 
national conference held in Ramsar, 3-7 November 1990. Order 
Number DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 
The potential environmental gamma exposures measured by sur- 
vey meters range from 0.05 to 9 mR.h—' for indoor and outdoor 
exposures; the potential exposure in houses range from 0.6 to 360 
mGy.y~' as measured by TLDs, film badges and survey meters; 
the potential doses determined by film badges range from 1.2 to 
186 mSv.y—'; and radon levels measured range from 20 to 3700 
Bq.m-* with corresponding effective doses up to 98.5 mSv.y~". 
The mean radon levels in different regions are 615 Bq.m-> in 
Talesh Mahalleh, 326 Bq.m~° in Chaparsar, 258 Bq.m—® in schools 
of Ramsar, 246 Bq.m-? in Ramak, 111 Bq.m—% in Ramsar city, 50 
Ba.m-* in Sadat Mahalleh and Katalom, 49 Bq.m~—° in Tonekabon 
and 27 Bq.m~-° in Talesh Mahalleh of Katalom and 90 Bq.m-® in 
old and 50 Bg.m~—° in new Ramsar Hotels. 15 refs, 2 figs, 1 tab. 


25765 (INIS-mf-13747, pp. 177-182) New houses with high 
radiation exposure levels. Thomas, J. (Ministry of Health of the 
Czech Republic, Prague (Czechoslovakia). Inst. of Hygiene and 
Epidemiology); Hulka, J.; Salava, J. Atomic Energy Organization of 
Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Twenty five years ago family houses were built of slag concrete 
prefabricated blocks with radium concentrations from 1000 to 4000 
Bq.kg~'. Dose rates of gamma radiation are 0.92x%1.36 uwGy.h-". 
Radon daughters concentrations 185x%1.81 Bq.m-* are high due 
to low air exchange and energy saving, because the blocks have 
high heat penetration up to 1.9 m*K.W-'. Three quarters of these 
houses need remedial action. But counter measures (shielding by 
lead or bricks, exchange of blocks, coating walls by watersoluble 
polyamide resin, thermal isolation from outside and controlled 
ventilation, air condition) are very expensive and on top of it unac- 
ceptable to the owners. Provision of new houses are required by 
them. Calculation of saved health detriment supports their require- 
ment. (author). 3 refs, 2 figs. 
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25766 (INIS-mf-13747, pp. 197-203) Determination of some 
trace elements in atmospheric particulates using a neutron 
activation analysis method. Moattar, F. (Atomic Energy Organiza- 
tion of Iran, Teheran (iran, Islamic Republic of). Nuclear Research 
Centre); Ghiassedin, M.; Khorassani, Z. Atomic Energy Organiza- 
tion of Iran, Teheran (Iran, Islamic Republic of); International Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland); United Nations Environmental Programme; 
international Nuclear Track Society, Marburg (Germany). Aug 1993. 
618p. (CONF-9011232-: International conference on high levels of 
natural radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 
1990). In High levels of natural radiation: Proceedings of an inter- 
national conference held in Ramsar, 3-7 November 1990. Order 
Number DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Using a neutron activation analysis method, it was possible to 
measure some trace elements in the Tehran atmosphere. The 
environmental radioactivity were also measured by gamma spec- 
trometry. The air samples were chosen from different parts of the 
city. High volume air sampler and Whatman filters no. 41 were 
used for sampling with a rate of 40-60 cfm for a 75 minutes dura- 
tion. Some 28 elements were recognized in the air samples by 
neutron activation analysis and the elements Cl, Na, Mn, Mg, Zn, 
Sb, Cr and Fe were determined by a quantitative analysis. Gol- 
shahr, a district of Karaj located about 35 km from Tehran, was 
used as a background area. The results obtained for Tehran were 
compared with those of background area, Golshahr. The compari- 
son of the results made with those of previous investigations show 
an increase of 12 times for Zn, 5 times for Mn, 4 times for Pb, 3 
times for Sb and Cr during the last decade. The level of radioactiv- 
ity in the samples shows no abnormality compared with the 
background. (author). 11 refs, 4 figs, 4 tabs. 


25767 (INIS-mf-13747, pp. 229-235) Effects of airtightening 
of the building shell on the indoor radon level in a house situ- 
ated in the Swiss Alpine area. Crameri, R. (Paul Scherrer Inst., 
Villigen (Switzerland). Radiation Hygiene Div.); Furrer, D.; Burkart, 
W.; Azimi, D. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. Grant 805.381 .02/6. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

In this pilot project, the correlation between meteorological pa- 
rameters, airtightening of the building shell and indoor radon 
concentrations in a single family house situated in the Swiss alpine 
area at 1340 m above sea level have been studied. The results 
showed that the outdoor-indoor pressure difference increases by a 
factor of about 2.7 from (0.251+0.083) Pa to (0.687+0.192) Pa as 
a consequence of the retrofit of the building shell. 24 refs, 2 tabs. 


25768 (INIS-mf-13747, pp. 267-279) Radon overview in nat- 
ural environment and dwellings. Ahmed, J.U. (International 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear Safety). 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Attention to the problem of exposure to radon indoors and the 
associated health risks has been growing all over the world in both 
developed and developing countries. Until recent years radon was 
considered to be a radiation hazard only to the workers engaged in 
the mining and milling of uranium. This notion has dramatically 
changed in view of surveys carried out in many countries which 
showed high concentrations of radon in some dwellings that could 
entail significant health risks. The problems are more pronounced 
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in elevated background radiation areas, buildings and houses built 
with materials containing significant levels of radium. The indoor 
radon problem is more pronounced in countries of the temperate 
zones where stringent energy conservation measures leads to 
tighter sealing of doors and windows during winter months. As- 
sessments reported by the United Nations Scientific Committee on 
the Effects of Atomic Radiation in 1989 depicted that radon is the 
major contributor to human exposure to natural sources, approxi- 
mately 53%. Radon indoors has given a new dimension to the 
perspective of the human exposure to radiation, both natural and 
man-made. It has also prompted many national authorities to adopt 
corrective measures, both regulatory and technical, in order to min- 
imize exposure to radon indoors. (author). 19 refs. 


25769 ~— (INIS-mf-13747, pp. 365-375) Determination of 77Rn 
levels in houses, schools and hotels of Ramsar by AEO! pas- 
sive radon diffusion dosimeters. Sohrabi, M. (Atomic Energy 
Organization of Iran, Teheran (iran, Islamic Republic of). National 
Radiation Protection Dept.); Zainali, H.; Mahdi, Sh.; Solaymanian, 
A.R.; Salehi, M. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Radon-222 levels were determined in 473 rooms of about 350 
houses, 16 schools in Ramsar and its high-level natural radiation 
areas (HLNRAs) as well as in 89 rooms and many locations of old 
and new Ramsar Hotels. The AEO! (Atomic Energy Organization of 
Iran) Radon Diffusion Dosimeters applying electrochemical etching 
of polycarbonate detectors were used indoors during different sea- 
sons. The levels measured ranged from 20 to 3700 Bq.m-%, 
detected in Talesh Mahalleh which has the highest natural radiation 
level in the area, corresponding to effective dose equivalents (He) 
up to 98.5 mSv.a—'. The mean radon levels determined in different 
regions were 615 Bq.m~—° in Talesh Mahalleh, 326 Bq.m-* in Cha- 
parsar, 258 Bq.m~* in schools of Ramsar and its HLNRAs, 246 
Bq.m-* in Ramak, 111 Bg.m-% in Rasmar city, 50 Bq.m-° in Sa- 
dat Mahalleh and Katalom, 49 Bq.m—* Tonekabon and 27 Bq.m-° 
in Talesh Mahalleh of Katalom; and 90 Be.m~-® in old and 50 
Bg.m-* in new Ramsar Hotels. It was found that houses built at a 
higher level above the ground even in the areas with the highest 
gamma exposures have lower radon levels compared to those built 
directly on the ground. The results of the radon levels determined 
in the above regions indoors are presented. (author). 10 refs, 9 
figs, 3 tabs. 


25770 (INIS-mf—13747, pp. 377-383) Preliminary evaluation 
of 722Rn levels in homes and offices in two different regions in 
Syria. Othman, |. (Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Dept. of Protection and Safety); Hushari, M.A.; 
Raja, G. Atomic Energy Organization of Iran, Teheran (iran, Islamic 
Republic of); International Atomic Energy Agency, Vienna (Austria); 
Workd Health Organization, Geneva (Switzerland); United Nations 
Environmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Evaluation of Rn levels was carried out in homes and offices in 
Damascus and phosphate mining areas near Palmyra city in Syria. 
The AEOI radon diffusion dosimeters were used in this study. Elec- 
trochemical etching of polycarbonate detectors was used to 
develop the tracks. A standard source of radon was used for cali- 
bration. Radon levels were measured in 98 homes of workers in 
the phosphate mining areas and 29 homes in the Damascus re- 
gion. The radon diffusion chambers were placed in offices and 
laboratories of AEC for about four months in average. The results 
gave an indication of Rn level in Damascus dwellings in spite of 





the necessity for further comprehensive studies for the city. The 
radon levels were high in some offices and laboratories where 
phosphate analyses are carried out or buildings near phosphate 
storage areas or near surface phosphate rocks occurrence, in 
comparison with homes. (author). 7 refs, 4 figs, 2 tabs. 


25771 (INIS-mf-13747, pp. 385-389) Monitoring of natural 
background radiation in some Ghanaian homes. Oppon, O.C. 
(National Nuclear Research Inst., Legon (Ghana)); Aniagyei, H.M.; 
Kyere, A.W.K. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The high incidence of cancer amongst people residing in certain 
specific regions in the world has given rise to the need to monitor 
the natural background radiation exposure. The major contributor 
to this background radiation is *@*Rn and its daughters. In Ghana 
an attempt is on the way to map out regions of high natural back- 
ground radiation through the monitoring of radon gas in some 
homes. Two types of construction techniques are being used in 
Ghana. The modern house mainly constructed from cement blocks 
and the local house mainly built from sun baked mud blocks. 
These measurements were carried out using alpha sensitive track 
detector LR-115 and the counting done using a spark counter. The 
results are presented in this paper. (author). 7 refs, 1 fig. 


25772 (INIS-mf-13747, pp. 391-397) Radon in dwellings in 


Argentina. Gomez, J.C. (Comisao Nacional de Energia Atomica, 
Buenos Aires (Argentina)); Oliveira, A.A.; Arnaud, M.1.; Ciallella, 
H.E. Atomic Energy Organization of Iran, Teheran (Iran, Islamic 
Republic of); International Atomic Energy Agency, Vienna (Austria); 


World Health Organization, Geneva (Switzerland); United Nations 
Environmental Programme; Intemational Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Since 1983, a preliminary study on radon concentration in 
dwellings of different areas in Argentina has been carried out by 
the Environmental Radioactivity Staff of the Atomic Energy Com- 
mission. The measurements were performed by using passive 
nuclear track detectors. Sensible material (Makrofol) was provided 
by the Kernforschungszentrum Karlsruhe (KFK), under the frame of 
the Agreement of Nuclear Cooperation between Argentina and 
Germany. Results have been obtained from 180 dwellings located 
in the city of Buenos Aires and two cities situated at the surround- 
ings of the main uranium mining are in Argentina; San Rafael and 
Malargue. The mean value for indoor radon concentration in 
Buenos Aires resulted in 29 Bq.m-*, while the corresponding 
value for the other two cities, taken as a whole, was 44 Bq.m~°. 
Assuming a dosimetric factor of 50uSv.a—' per Bq.m—%, the result- 
ing annual effective equivalent doses for the inhabitants of the two 
regions were estimated to be around 1.5 mSv and 2 mSv, respec- 
tively. (author). 4 refs, 7 figs. 


25773 (INIS-mf-14256) Working Group ‘Air pollution abate- 
ment’ of the University of Stuttgart - ALS. Annual report 1990. 
Stuttgart Univ. (Germany). Arbeitsgruppe Luftreinhaltung (ALS). 
1991. 104p. (In German). Order Number DE94778794. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Despite considerable efforts for air pollution abatement - exam- 
ples are here desulphurization and nitrogen removal in power and 
large combustion plants as well as catalytic converters for automo- 
biles there are still many problems to solve. Many small and 
medium-size companies still have to reduce production-related pol- 
lutant emissions, traffic still is a major source of poilutants. Air 
pollution abatement in the new Federal states and other Eastern 
European countries is a particularly urgent task and reductions of 
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CO, emissions from energy production processes with fossil fuels 
are not least a great challenge. Apart from industry, legislation and 
administration especially science is called upon to find solutions to 
these problems. The university of Stuttgart takes up the challenge. 
Numerous institutes - 17 of 8 faculties - united in the working group 
"air pollution abatement” of the university of Stuttgart which carries 
out in interdisciplinary cooperation research work in the area of air 
pollution abatement. In this annual report activities of individual 
member states institutes in the area of air pollution abatement 
(fields of study, current research projects, cooperations and publi- 
cations in 1991) as well as joint projects are presented. (orig/KW) 


25774 (INIS-mf—14256, pp. 75-78) Impact on the climate by 
aircrafts and space travel. Frohn, A. (Stuttgart Univ. (Germany). 
Institut fuer Thermodynamik der Luft- und Raumfahrt (ITLR)). 
Stuttgart Univ. (Germany). Arbeitsgruppe Luftreinhaltung (ALS). 
1991. 104p. (In German). In Working Group ‘Air pollution abate- 
ment’ of the University of Stuttgart - ALS. Annual report 1990. 
Order Number DE94778794. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication AIRCRAFT/energy consumption; AIR- 
CRAFT/emission; CLIMATIC CHANGE; GREENHOUSE EFFECT; 
AIRCRAFT; EMISSION; EARTH ATMOSPHERE; ATMOSPHERIC 
CHEMISTRY 


25775 (INIS-mf-14256, pp. 79-86) Ozone concentration and 
deposition in forests. Baumann, K. (Abt. Reinhaltung der Luft, 
Inst. fuer Verfahrenstechnik und Dampfkesselwesen (IVD), 
Stuttgart Univ. (Germany)). Stuttgart Univ. (Germany). Arbeits- 
gruppe Luftreinhaltung (ALS). 1991. 104p. (in German). In Working 
Group ‘Air pollution abatement’ of the University of Stuttgart - ALS. 
Annual report 1990. Order Number DE94778794. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to determine ozone transfer from air into forests two 
measures are used: the "enclosure technique” and the "gradient 
method”. Both methods are explained and their results are com- 
pared. (KW) 


25776 (INIS-mf—14256, pp. 87-89) Pollutant deposition in 
dew. Bieder, U. (Stuttgart Univ. (Germany). Inst. fuer Kernener- 
getik und Energiesysteme (IKE)); Schatz, A. Stuttgart Univ. 
(Germany). Arbeitsgruppe Luftreinhaltung (ALS). 1991. 104p. (In 
German). In Working Group ‘Air pollution abatement’ of the Univer- 
sity of Stuttgart - ALS. Annual! report 1990. Order Number 
DE94778794. Source: OSTI; NTIS (US Sales Only); INIS. 

High air pollution levels are seen as main cause for new damage 
in forests. But the immission levels measured in areas of high 
damage do not suffice to explain all encountered vegetation dam- 
age. Thus the IKE investigates if soluable pollutants can be 
concentrated directly on the surface of plants when the plants are 
moistened with water. Moistening periods by dew of ten hours per 
night are not rare. If additionally the moistening probability with 
dew and rain is compared it shows that dew occurs particularly in 
late summer and early autumn. Thus investigation of the contribu- 
tion of dew as possible increasing factor for soluable air pollutants 
is particularly important. The investigation included model caicula- 
tions and experiments to check the calculated results. (orig.) 


25777 (INIS-mf-14257, pp. 7-8) CO. reduction with effi- 
cient technologies. Wieczorek, B. (Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287—: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS TURBINES/carbon dioxide; GAS 
TURBINES/air pollution abatement; STEAM SYSTEMS/carbon 
dioxide; STEAM SYSTEMS/air pollution abatement; ENVIRON- 
MENTAL IMPACTS;. ENERGY MANAGEMENT; THERMAL 
INSULATION; NATURAL GAS; COGENERATION; CALORIFIC 
VALUE 
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25778 (INIS-mf-14261) Fraunhofer-institut fuer Atmo- 
sphaerische Umweltforschung. Progress report 1991. 
Fraunhofer-institut fuer Atmosphaerische Umweltforschung (IFU), 
Garmisch-Partenkirchen (Germany). 1992. 122p. (In German). Or- 
der Number DE94778901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The progress report of the Fraunhofer Institut fuer Atmo- 
sphaerische Umweltforschung (IFU) presents a review of the 
Institute’s scientific and technical activities in 1991. (BBR) 


25779 (INIS-mf—14262) Changing statistics of storms in the 
North Atlantic?. Report - Max-Planck-institut fuer Meteorologie, v. 
116. Storch, H. von (Max-Planck-Institut fuer Meteorologie, Ham- 
burg (Germany)); Guddal, J.; Iden, K.A.; Jonsson, T.; Perlwitz, J.; 
Reistad, M.; Ronde, J. de. Max-Planck-institut fuer Meteorologie, 
Hamburg (Germany). Oct 1993. 27p. Order Number DE94782410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Problems in the present discussion about increasing storminess 
in the North Atlantic area are discusesd. Observational data so far 
available do not indicate a change in the storm statistics. Output 
from climate models points to an itensified storm track in the North 
Atlantic, but because of the limited skill of present-day climate 
models in simulating high-frequency variability and regional details 
any such ‘forecast’ has to be considered with caution. A downscal- 
ing procedure which relates large-scale time-mean aspects of the 
state of the atmosphere and ocean to the local statistics of storms 
is proposed to reconstruct past variations of high-frequency vari- 
ability in the atmosphere (storminess) and in the sea state (wave 
statistics). First results are presented. (orig.) 


25780 (INIS-mf-14263) Taking serial correlation into ac- 
count in tests of the mean. Report - Max-Planck-institut fuer 
Meteorologie, v. 120. Zwiers, F.W. (Canadian Climate Centre, Vic- 
toria, BC (Canada)); Storch, H. von. Max-Planck-institut fuer 
Meteorologie, Hamburg (Germany). Dec 1993. 31p. Order Number 
DE94782409. Source: OSTI; NTIS (US Sales Only); INIS. 

The comparison of means derived from samples of noisy data is 
a standard part of climatology. When the data are not serially cor- 
related the appropriate statistical tool for this task is usually the 
conventional Student's t-test. However, data frequently are serially 
correlated in climatological applications with the result that the t- 
tests in its standard form is not applicable. The usual solution to 
this problem is to scale the t-statistic by a factor which depends 
upon the equivalent sample size ne. We show, by means of simu- 
lations, that the revised t-test is often conservative (the actual 
significance level is smaller than the specified significance level) 
when the equivalent sample size is known. However, in most prac- 
tical cases the equivalent sample size is not known. Then the test 
becomes liberal (the actual significance level is greater than the 
specified significance level). This systematic error becomes small 
when the true equivalent sample size is large (greater than approx- 
imately 30). We re-examine the difficulties inherent in difference of 
means tests when there is serial dependence. We provide guide- 
lines for the application of the ‘usual’ t-test and propose two 
alternative tests which substantially improve upon the ‘usual’ t-test 
when samples are small. (orig.) 


25781 


(INIS-mf—14264) Monte Carlo climate change fore- 
casts with a global coupled ocean-atmosphere model. Report - 


Max-Planck-Institut fuer Meteorologie, v. 97. Cubasch, U. 
(Deutsches Klimarechenzentrum (DKRZ), Hamburg (Germany)); 
Santer, B.D.; Hellbach, A.; Hegerl, G.; Hoeck, H.; Maier-Reimer, E. 
Max-Planck-Institut fuer Meteorologie, Hamburg (Germany). Dec 
1992. 48p. Order Number DE947&2819. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Monte Carlo approach, which has increasingly been used 
during the last decade in the field of extended range weather fore- 
casting, has been applied for climate change experiments. Four 
integrations with a global coupled ocean-atmosphere model have 
been started from different initial conditions, but with the same 
greenhouse gas forcing according to the IPCC scenario A. All 
experiments have been run for a period of 50 years. The results in- 
dicate that the time evolution of the global mean warming depends 
strongly on the initial state of the climate system. It can vary be- 
tween 6 and 31 years. The Monte Carlo approach delivers 
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information about both the mean response and the statistical signif- 
icance of the response. While the individual members of the 
ensemble show a considerable variation in the climate change pat- 
tern of temperature after 50 years, the ensemble mean climate 
change pattern closely resembles the pattern obtained in a 100 
year integration and is, at least over most of the land areas, statis- 
tically significant. The ensemble averaged sea-level change due to 
thermal expansion is significant in the global mean and locally over 
wide regions of the Pacific. The hydrological cycle is also signifi- 
cantly enhanced in the global mean, but locally the changes in 
precipitation and soil moisture are masked by the variability of the 
experiments. (orig.) 


25782 (INIS-mf-14265) Modal structure of variations in the 
tropical climate system. Pt. 2: Origins of the low-frequency 
mode. Report - Max-Planck-Institut fuer Meteorologie, v. 96. Bar- 
nett, T.P. (Scripps Institution of Oceanography, La Jolla, CA 
(United States). Climate Research Div.); Latif, M.; Graham, N.; 
Fluegel, M. Max-Planck-institut fuer Meteorologie, Hamburg (Ger- 
many). Dec 1992. 31p. Order Number DE94782820. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Simulations with ocean and atmospheric general circulation mod- 
els and a hybrid coupled model reproduce well the observed 
features of variability in the low frequency (LF) mode described in 
Part |. The model results show the origins of the LF to be in the 
ocean and suggest this phenomenon is a natural mode of the trop- 
ical Pacific Basin. Air-sea interactions amplify the ocean mode by a 
factor of 5-6 so it obtains climatological importance. These same 
interactions introduce the LF to the atmosphere. The physical pro- 
cesses responsible for these results are presented. The LF mode 
of interannual variability is not directly driven by the annual cycle. 
But it does depend importantly on the fact that the ocean- 
atmosphere coupling strength vary with respect to the annual 
cycle. The LF mode appears to be rather sharply peaked in wave 
number space but broadbanded in frequency space. (orig.) 


25783 (INIS-mf-14266) Shift of biome patterns due to sim- 
ulated climate variability and climate change. Report - 
Max-Planck-Institut fuer Meteorologie, v. 115. Claussen, M. Max- 
Planck-Institut fuer Meteorologie, Hamburg (Germany). Oct 1993. 
37p. Order Number DE94782478. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The variability of simulated equilibrium-response patterns of 
biomes caused by simulated climate variability and climate shift is 
analysed. This investigation is based on various realisations of sim- 
ulated present-day climate and climate shift. It has been found that 
the difference between biomes computed from three 10-year clima- 
tologies and from the corresponding 30-year climatology, simulated 
by the Hamburg climate model at T21 resolution, amounts to ap- 
proximately 6% of the total land area, Antarctica excluded. This 
difference is mainly due to differences in annual moisture availabil- 
ity and winter temperatures. When intercomparing biomes from the 
10-year climatologies a 10% difference is seen, but there is no 
unique difference pattern. In contrast to the interdecadal variability, 
the shift of conditions favorable for biomes due to a shift in climate 
in the next 100 years, caused by an increase in sea-surface tem- 
peratures and atmospheric CO2, reveals a unique trend pattern. It 
turns out that the strongest and most significant signal is the north- 
east shift of conditions for boreal biomes. This signal is caused by 
an increase of annual temperature sums as well as mean tempera- 
tures of the coldest and warmest months. Trends in annual 
moisture availability are of secondary importance globally. Region- 
ally, a decrease in water availability affects biomes in Central and 
East Europe and an increase of water availability leads to a poten- 
tial increase in tropical rain forest. In total, all differences amount to 
roughly 30% of the total land surface, Antarctica excluded. (orig// 
KW) 


25784 (INIS-mf-14267) Towards a contrall climatology from 
NOAA-satellite images over Europe. Report - Max-Planck-institut 
fuer Meteorologie, v. 118. Bakan, S. (Max-Planck-institut fuer Me- 
teorologie, Hamburg (Germany)); Betancor, M.; Gayler, V.; Grass, 
H. Max-Planck-institut fuer Meteorologie, Hamburg (Germany). Nov 
1993. 26p. Order Number DE94782274. Source: OSTI; NTIS (US 
Sales Only); INIS. 





Contrail cloudiness over Europe and the eastern part of the 
North Atlantic Ocean was analyzed for the two periods Sept. 1979- 
Dec. 1981 and Sept. 1989-Aug. 1992 by visual inspection of 
quicklook photographic prints of NOAA/AVHRR infrared images. 
The averaged contrail cover exhibits maximum values along the 
transatlantic flight corridor around 50 N (of almost 2%) and over 
western Europe resulting in 0.5% contrail cloudiness on the aver- 
age. A strong yearly cycle appears with a maximum (<2%) in 
spring and summer over the Atlantic and a smaller maximum 
(<1%) in winter over southwestern Europe. Comparing the two 
time periods of one decade separation there is a significant de- 
crease in contrail cloudiness over western Europe and a significant 
increase over the North Atlantic observable between March and 
July. Contrail cloud cover during daytime is about twice as high as 
during nighttime. Contrails are preferably found in larger fields of 
1000 km diameter which last usually for more than one day. 
Causes, possible errors and consequences are discussed. (orig.) 


25785 (INIS-mf-14268) Remote sensing of refractivity from 
space for global observations of atmospheric parameters. Re- 
port - Max-Planck-institut fuer Meteorologie, v. 119. Gorbunov, 
M.E. (Rossijskaya Akademiya Nauk, Moscow (Russian Federation). 
Inst. of Atmospheric Physics); Sokolovskiy, S.V. Max-Planck-Institut 
fuer Meteorologie, Hamburg (Germany). Dec 1993. 65p. Order 
Number DE94782273. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the first results of computational simulations 
on the retrieval of meteorological parameters from space refracto- 
metric data on the basis of the ECHAM 3 model! developed at the 
Max Planck Institute for Meteorology (Roeckner et al. 1992). For 
this purpose the grid fields of temperature, geopotential and humid- 
ity available from the model were interpolated and a continuous 
spatial field of refractivity (together with its first derivative) was gen- 
erated. This field was used for calculating the trajectories of 
electromagnetic rays for the given orbits of transmitting and receiv- 
ing satellites and for the determination of the quantities (incident 
angles or Doppler frequency shifts) being measured at receiving 
satellite during occultation. These quantities were then used for 
solving the inverse problem - retrieving the distribution of refractiv- 
ity in the vicinity of the ray perigees. The retrieved refractivity was 
used to calculate pressure and temperature (using the hydrostatic 
equation and the equation of state). The results were compared 
with initial data, and the retrieval errors were evaluated. The study 
shows that the refractivity can be retrieved with very high accuracy 
in particular if a tomographic reconstruction is applied. Effects of 
humidity and temperature are not separable. Stratospheric temper- 
atures globally and upper tropospheric temperatures at middle and 
high latitudes can be accurately retrieved, other areas require hu- 
midity data. Alternatively humidity data can be retrieved if the 
temperature fields are known. (orig.) 


25786 (INIS-mf-14269) Volcanos and el Nino - signal sepa- 
ration in Winter. Report - Max-Planck-institut fuer Meteorologie, v. 
121. Kirchner, |.; Graf, H.F. Max-Planck-institut fuer Meteorologie, 
Hamburg (Germany). Dec 1993. 64p. Order Number DE94782359. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this study is the detection of climate signals following 
violent volcanic eruptions in relation to those forced by El Nino dur- 
ing winter in higher latitudes of the northern hemisphere. The 
applied statistical methods are a combination of the local t-test 
statistics and signal detection methods based on Empirical Orthog- 
onal Functions (EOFs). The observed effect of local cooling due to 
the volcanic reduction of shortwave radiation over large land areas 
(like Asia) in subtropical regions, the observed advective warming 
over Eurasia and the advective cooling over Greenland is well 
simulated in the model. The radiative cooling near the surface is im- 
portant for the volcano signal in the subtropics, but it is only weak 
in high latitudes during winter. The local anomalies in the El Nino 
forcing region in the tropics, and the warming over North America 
in middle and high latitudes are simulated as observed. The combi- 
nation of high stratospheric aerosol loading and El Nino leads to a 
climate perturbation stronger than for forcing with El Nino or strato- 
spheric aerosol alone. Over Europe, generally the volcanic signal 
dominates, and in the Pacific region the El Nino forcing determines 
the observed and the simulated anomalies in winter. (orig/KW) 
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25787 (INIS-mf-14270) Hurricane-type vortices in a general 
circulation model. Pt. 1. Report - Max-Planck-institut fuer 
Meteorologie, v. 123. Bengtsson, L.; Botzet, M.; Esch, M. Max- 
Planck-Institut fuer Meteorologie, Hamburg (Germany). Jan 1994. 
44p. Order Number DE94782357. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A very high resolution atmospheric general circulation model, 
T106-L19, has been used for the simulation of hurricanes in a 
multi-year numerical experiment. Individual storms as well as their 
geographical and seasonal distribution agree remarkably well with 
observations. In spite of the fact that only the thermal and dynami- 
cal structure of the storms have been used as criteria of their 
identification, practically all of them occur in areas where the sea 
surface temperature is higher or equal to 26 C. There are some 
variations from year to year in the number of storms in spite of the 
fact that there are no interannual variations in the SST pattern. It is 
found that the number of storms in particular areas depend on the 
intensity of the Hadley-Walker cell. The result is clearly resolution 
dependant. At lower horizonal resolution, T42, for example, the in- 
tensity of the storms is significantly reduced and their overall 
structure is less realistic, including their vertical form and extention. 
(orig. 


25788 (INIS-mf-14271) Inconsistencies at the interface of 
climate impact studies and global climate research. Report - 
Max-Planck-institut fuer Meteorologie, v. 122. Storch, H. von. Max- 
Planck-Institut fuer Meteorologie, Hamburg (Germany). Jan 1994. 
20p. (CONF-9309393—: 13. international congress of biometeorol- 
ogy: Adaptations to global atmospheric change and variability, 
Calgary (Canada), 12-18 Sep 1993). Order Number DE94782358. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Most climate impacts studies, whether they deal with, for in- 
stance, terristric or marine ecosystems, coastal morphodynamics, 
storm surges and damages, or socio-economic aspects, utilize 
"scenarios” of possible future climate. Such scenarios are always 
based on the output of complex mathematical climate models, 
whenever they are in any sense detailed. Unfortunately, the user 
community of such scenarios usually is not well informed about the 
limitations and potentials of such models. On the other hand, the 
climate modeller community is not sufficiently aware of the de- 
mands on the side of the “users”. The state of the art of climate 
models is revieved and the principal limitations concerning the 
spatiaV/time resolution and the accuracy of simulated data are dis- 
cussed. The need for a "downscaling strategy” on the climate 
modeller side and for an “upscaling” strategy on the user side is 
demonstrated. Examples for successful exercieses in downscaling 
seasonal mean precipitation and daily rainfall sequences are 
shown. (orig.) 


25789 (INIS-mf—14272) Stochastic characterization of re- 
gional circulation patterns for climate model diagnosis and 
estimation of local precipitation. Report - Max-Planck-institut 
fuer Meteorologie, v. 109. Zorita, E. (Max-Planck-Institut fuer Mete- 
orologie, Hamburg (Germany)); Hughes, J.P.; Lettemaier, D.P.; 
Storch, H. von. Max-Planck-institut fuer Meteorologie, Hamburg 
(Germany). Aug 1993. 52p. Order Number DE94782623. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two statistical approaches for linking large-scale atmospheric cir- 
culation patterns and daily local rainfall are described and applied 
to several GCM (general circulation model) climate simulations. 
The ultimate objective is to simulate local precipitation associated 
with alternative climates. The index stations are located near the 
West and East North American coasts. The first method is based 
on CART analysis (Classification and Regression trees). It finds the 
classification of observed daily SLR (sea level pressure) fields in 
weather types that are most strongly associated with the presence/ 
absence of rainfall in a set of index stations. The best results were 
obtained for winter rainfall for the West Coast, where a set of phys- 
ically reasonable weather types could be identified, whereas for the 
East Coast the rainfall process seemed to be spatially less coher- 
ent. The GCM simulations were validated against observations in 
terms of probability of occurrence and survival time of these 
weather states. Some discrepancies werefound but there was no 
systematic bias, indicating that this behavior depends on the partic- 
ular dynamics of each model. This classification method was then 
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used for the generation of daily rainfall time series from the daily 
SLP fields from historical observation and from the GCM simula- 
tions. Whereas the mean rainfall and probability distributions were 
rather well replicated, the simulated dry periods were in all cases 
shorter than in the rainfall observations. The second rainfall gener- 
ator is based on the analog method and uses information on the 
evolution of the SLP field in several previous days. It was found to 
perform reasonably well, although some downward bias in the sim- 
ulated rainfall persistence was still present. Rainfall changes in a 
2xCO> climate were investigated by applying both methods to the 
output of a greenhouse-gas experiment. The simulated precipita- 
tion changes were small. (orig.) 


25790 (INIS-mf-14274) Evaluation of the NO,- and VOC- 
load in Europe: Final report. Schmitt, R. Meteorologie Consult 
GmbH, Glashuetten (Germany). Feb 1992. 170p. (In German). 
Sponsored by Umweltbundesamt, Berlin (Germany). Fo- 
erderkennzeichen UFOPLAN 104 02 636. Order Number 
DE94782785. Source: OSTI!; NTIS (US Sales Only); INIS. 

The spatial distribution of the concentration of NO, and nitrate in 
precipitation is analyzed with respect to the origin of the airmass. 
To do this, sector analysis and isentropic backtrajectories are used. 
The study is based on EMEP-data of NO, and nitrate. The deposi- 
tion of HNO; and PAN are derived from NO>-concentrations 
assuming deposition velocities known from a variety of different 
papers. An emission inventory for NO, and VOC has been estab- 
lished for all European countries except for Albania. In order to 
establish a source-receptor relationship for four regions in Ger- 
many isentropic back-trajektories were analyzed in combination 
with the emission inventory. The sector analysis points out that the 
cumulative deposition pattern over Europe is dominated by the 
synoptical structures and therefore by the transport phenomena. 
The source-receptor relationship shows the influence of highly pop- 
ulated areas like Paris or London on the concentration of NO, in 
Germany due to long-range transport. (orig.) 


25791 (INIS-mf-14282) Automobile exhausts as a source 
for the environmental pollution by polychioro-dibenzodioxins 
and -dibenzofurans: Final report. Balischmiter, K.; Bacher, R.; 
Riehle, U.; Swerev, M. Ulm Univ. (Germany). Abt. Analytische 
Chemie und Umweltchemie. 30 Oct 1990. 237p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 0764004. Order 
Number DE94782462. Source: OSTI; NTIS (US Sales Only); INIS. 

This research project was focussed on the analysis of polyhalo- 
genated dibenzodioxins ("dioxins") and dibenzofurans ("furans”) 
emitted through automobile exhausts (halogen = chlorine or 
bromine). High-resolution selective capillary gas chromatography 
coupled with mass-selective detection was used. The two com- 
pound groups show basic differences in pattern and concentrations 
for traffic-related samples. In the "dioxin’-series the higher- 
chlorinated dibenzodioxins (increasing from Cl, to Clg) are 
preferentially found, in contrast to the "furane”, present in higher 
amounts, for which the lower-halogenated dibenzofurans are more 
important (decreasing from Cl; to Cle and from Br, to Br4). This 
basic pattern of the distribution of the halogenated (chlorine, 
bromine) homologues (homologue profile) is a characteristic of all 
samples investigated. The preminance of the higher-chlorinated 
dibenzodioxins implies higher-chlorinated precursors. Analogously 
the dominating formation of the lower-chlorinated and -brominated 
dibenzofurans (bromine, chlorine = 1-3) demands relevant lower- 
halogenated precursors (e.g. diphenylethers). The isomer pattern is 
nearly identical with the “thermal” pattern found in fly-ash from mu- 
nicipal waste incinerators. The distribution of the dioxin- and furan 
isomers produced corresponds closely to the so-called "2,6-type’” 
pattern which is due to a retarded oxidation and/or a stabilization 
of phenoxy-intermediates containing the 2,6- or 2,4,6-substitution 
pattern. To what extent a particular dioxin/furan immission is due to 
automobile-related emissions can, in the light of the present re- 
sults, be estimated only by taking several factors into account; 
source remoteness, the predominance of brominated or partly 
brominated dibenzofurans over the chlorinated congeners, the 
presence of other, also halogenated, polycyclic aromatics related 
to the automobile combustion engine. (Abstract Truncated) 
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25792 (INIS-mf—14284) Fraunhofer Institute for Atmo- 
spheric Environmental Research. Annual report 1990. 
Fraunhofer-institut fuer Atmosphaerische Umweltforschung (IFU), 
Garmisch-Partenkirchen (Germany). 1991. 181p. (In German). Or- 
der Number DE94782259. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This progress report submitted by Fraunhofer Institut fuer Atmo- 
sphaerische Umweltforschung, Garmisch-Partenkirchen, reviews 
the institute’s scientific and technical atmospheric environmental 
research activities of 1990. Emphasis was on research into the at- 
mospheric circulation of CH, and N2O, the determination of the 
distribution and of the time characteristics of trace substances of 
environmental relevance, and on studies of the effects of pollutants 
on the vegetation. Major efforts went into the development of in- 
struments and the modeling of the atmosphere in support of the 
experimental work. The FhG activities advance the research into 
the chemical behavior of the atmosphere, the possible effects of 
man-made changes in the chemical composition of the atmosphere 
on the greenhouse effect, the regional pollutant loads, and the 
effects of ground-level UV-B radiation. The activities are part of in- 
ternational and national joint research projects, e.g. EUROTRAC, 
IGAC, and ICAT. (orig/KW) 


25793 (INIS-mf-14286) Climatic effects of the Pinatubo 
eruption. Bundesministerium fuer Forschung und Technologie. 
Pressedokumentation, v. 19/92. Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 16 Jun 1992. 19p. (in German). 
Order Number DE94782841. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In detail, the Pinatubo-influence can be described as follows: - 
Polar dispersion of stratospheric sulphuric condensation clods in 
course of a few months over the entire northern hemisphere; ap- 
prox. ten times the stratospheric aerosol contents, - Increased 
decomposition of the stratospheric ozone in high latitudes as the 
result of coinciding volcanic aerosols and compounds of chlorine 
(FCKW), - Provable global and regional changes in meteorological 
and climatic course; i.e., global cooling on the earth’s surface by a 
few tenths of degrees centigrade in the middle of the year, and, in 
winter, regional heating and cooling up to 3 degrees centigrade, in- 
creased snowfall. (orig.) 


25794 (INIS-mf—14290) Scenarios of emissions from auto- 
mobile and useful vehicle traffic in Germany from 1988 to 
2005: Appendix. Umweltbundesamt. Texte, v. 40/91Beil. Umwek- 
bundesamt, Berlin (Germany). 1991. 39p. (In German). Order 
Number DE94782597. Source: OSTI; NTIS (US Sales Only); INIS. 

A trend for pollutant emissions in Germany during the period 
from 1988-2005 is calculated. These values concern automobile 
and useful vehicle traffic. For the federal states of western Ger- 
many, an increase in carbon monoxide emissions but a decrease 
in nitrogen oxide emissions is predicted; particulate emissions will 
be distinctly reduced by the year 2005. For the federal states of 
eastern Germany, an increase in carbon monoxide, nitrogen oxide, 
and carbon dioxide emissions is predicted. Merely hydrocarbon 
emissions will decrease rapidly as two-stroke motor vehicles are 
being weeded out. (VT) 


25795 (INIS-mf-14291) Integrated project: Sorption pro- 
cesses for removal of airborne pollutants. Sub-project 2. 
Scientific and technical activities accompanying the produc- 
tion of foamed zeolites: Reported period: May 1, 1989 to 
December 31, 1990. Final report. Lueck, M. Karlsruhe Univ. 
(T.H.) (Germany). Inst. fuer Chemische Technik. 1 Jun 1991. 124p. 
(In German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
01VQ89108. Order Number DE94782622. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The project was to find economically efficient applications of ze- 
olits for sorptive and catalytic treatment of hydrocarbon-containing 
exhaust gases. The investigations of gaseous-phase adsorption fol- 
lowed by desorption were carried out using hydrophobic zeolites, 
ceramic sorbents based on AlpO3 and mixed materials of zeolite, 
Al,O3 and activated carbon. The materials were in pellet form or, 
in the case of the zeolites, in the form of foamed bodies. Compara- 
tive measurements of the adsorption and desorption characteristics 
of pelleted and foamed hydrophobic zeolite indicated a somewhat 





faster and more, even desorption in the case of the foams, but 
there was no difference in terms of adsorptivity. The catalytic activi- 
ties of zeolites with different dopings were measured using different 
solvent/air mixtures and different volume flow rates. Solvents used 
were toluene, methylisobutyl ketone, isopropanol, and n-hexane, 
each in a concentration of 5 g/m*. Volume flow rates were 7500, 
11250 and 22500 V/h. The conversion/temperature behaviour of the 
catalyst was found to be influenced by the concentration of the ac- 
tive component and, in the case of the doped foams, also by the 
layer thickness of the zeolite/active component mixture. There is an 
optimum concentration and an optimum layer thickness for each 
active component. Below this concentration, efficiency will de- 
crease dramatically while a further increase will not lead to higher 
efficiencies. (orig.) 


25796 (KCP-613-5378) Trichloroethylene (TCE) emissions 
reductions achieved by enclosing solvent spray degreasing 
operations. Stone, B.M. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. Jun 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. (CONF-940578-8: Pollution prevention conference, 
Denver, CO (United States), 3-5 May 1994). Order Number 
DE94013741. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes vugraphs. 

Allied Signal Inc., Kansas City Division (KCD), produces preci- 
sion electrical and mechanical parts at the US Department of 
Energy's Kansas City Plant (KCP). The KCD, in cooperation with 
the DOE and Sandia National Labs (SNL), has completed a goal to 
eliminate chlorinated hydrocarbons from production processes to 
the maximum extent practical. This has resulted in many cleaning 
operations converting from chlorinated hydrocarbon solvents, such 
as trichloroethylene (TCE), to other processes. Solvent spray 
cleaning operations which use TCE today do not have a practical 
alternative. KCP has implemented the use of enclosed ventilation 
booths. This reduces the amount of TCE emitted into the air by 
71%. This report documents the use of the enclosed booth, cost of 
installation, and benefits of the booth. 


25797 (KFK-PEF—104) Sth PEF status colloquium from 
March 9-11, 1993 at the Nuclear Research Center Karisruhe: 
Progress reports. Horsch, F. (comp.); Filby, W.G. (comp.); Fund, 
N. (comp.); Gross, S. (comp.); Kaendler, G. (comp.); Reinhardt, W. 
(ed.). Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (in German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During the 9-11th of March 1993 the ninth status report of the 
project "European Research Centre for Air Pollution Prevention 
Measures” (PEF) took place at the Nuclear Research Center Karl- 
sruhe. Progress reports on the following topics were presented: 
investigation into damage and elucidation of the causes and effects 
of forest decline (task 1A); research into atmospheric dispersion, 
conversion and deposition of airborne pollutants (task 2); develop- 
ment and optimization of industrial-technical processes to reduce 
or avoid emissions (task 3); and providing instruments and making 
recommendations to the industrial and political sectors (task 4). 
(orig./BBR) 


25798 (KFK-PEF—104, pp. 1-22) Inaccuracies in the predic- 
tion of the effects of greenhouse gases. Bengtsson, L. 
(Max-Planck-institut fuer Meteorologie, Hamburg (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (In German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karisruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The outgoing long wave radiation to space is significantly re- 
duced due to heat absorption by the so-called greenhouse gases, 
notably water vapour, carbon dioxide, methan, nitrous oxides and 
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chlorofluorocarbons. The dominating ones are water vapour and 
carbon dioxide. Since the industrial revolution the combustion of 
fossil fuels and deforestation have led to an increase of 26% in car- 
bon dioxide in the atmosphere. It is presently increasing by about 
0.5% per year. The effect on climate can not satisfactorily be esti- 
mated on radiation balance calculation only, but must incorporate 
the large scale atmospheric circulation and the important feedbacks 
with water vapour (positive feedback), clouds (both positive and 
negative feedbacks), surface albedo and the oceans. This requires 
comprehensive mathematical modelling of the coupled ocean/land 
atmosphere system. Several such studies have been undertaken 
during the last years both in Europe and United States and results 
from such experiments are described. Due to the enormous com- 
plexity of the problem, a number of simplified assumptions have 
been done and the results so far must be cautiously assessed. 
The overall global warming, assuming an increase of around 1% 
annually in the carbon dioxide concentration, is about 3 C after 100 
years. There are large regional differences and the warming is gen- 
erally larger over land than over sea. A particular problem is the 
temperature of the North Atlantic and also of the Antarctic waters 
where changes in the deep ocean circulation are significant. (orig.) 


25799 (KFK-PEF—-104, pp. 261-272) Development and appli- 
cation of methods for the evaluation of air pollutant emissions 
and emission reduction scenarios. John, C. (Stuttgart Univ. 
(Germany). Inst. fuer Energiewirtschaft und Rationelle Energiean- 
wendung (IER)); Berner, P.; Friedrich, R.; Obermeier, A. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (in German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Within the first of the two projects introduced in this report meth- 
ods are developed to provide hourly emission data in grids of 1 km 
* 1 km for the year 1990. The design of the input data base allows 
to calculate emission inventories for different simulated emission 
reduction measures. In the second project methods have been 
worked out for the evaluation of yearly VOC emissions in Baden- 
Wuerttemberg, which can be updated each year to show long-term 
developments of the emission situation. Generaly considering VOC 
emissions instead of NOx or SOz a new modelling or an adaption 
of existing models is required. New models are developed for the 
calculation of emissions out of evaporation processes. The most 
important processes are solvent use and gasoline handling. For ex- 
ample the adaption of existing models is carried out for exhaust 
emissions of cars and combustion in households. As a result of the 
application of the new methods emission inventories of the region 
"Suedlicher Oberrheingraben in Baden-Wuerttemberg” for the year 
1990 are shown. Within the project dealing with yearly emissions 
an analysis of the emissions out of the traffic from 1980 to 1990 is 
given. The data display an increase of the emissions of lorries and 
a slow decrease of the emissions of passenger cars. (orig.) 


25800 (KFK-PEF-104, pp. 273-285) Distributions of chemi 
cal reactive compounds: Effects of different emissions on the 
formation of ozone. Vogel, H. (inst. fuer Meteorologie und Kli- 
maforschung, Univ. Karlsruhe/Kernforschungszentrum (Germany)); 
Fiedler, F.; Vogel, B. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karisruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using the model system the concentration distributions are 
simulated in accordance to the conditions of the beginning of Au- 
gust 1990. For this situation the influence of the emissions outside 
of the modelling region and the influence of biogenic emissions of 
hydrocarbons on the ozone formation in the modeling region was 
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investigated. Comparing the results of the different simulations one 
can find differences concerning the netto production of the oxi- 
dants. For the first simulation day the emissions outside of the 
modeling region show a strong influence on the ozone production. 
Integrated over the whole boundary layer the ozone mass in- 
creases by 24%. If additionally the biogenic emissions are taken 
into account one can find only an increase of 7% for the 1. day. In 
contrast at the 2. simulation day the ozone production increases by 
81%. For this case the ozone concentration near the ground is up 
to 20 ppb higher than for the model rund without biogenic emis- 
sions. (orig./BBR) 


25801 (KFK-PEF—104, pp. 287-296) Model studies on het- 
erogeneous reactions of organic components within aerosols 
and their influence on the condensation of water: Surface- 
analytical investigations on the water up-take of fly-ashes 
before and after exposition to fluoranthene and toluene. Faude, 
F. (Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Radiochemie); Goschnick, J. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In Ger- 
man). (CONF-9303276—: 9. annual report of the research program 
for air pollution prevention measures of Kernforschungszentrum 
Karlsruhe GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 
9th PEF status colloquium from March 9-11, 1993 at the Nuclear 
Research Center Karlsruhe: Progress reports. Order Number 
DE94778802. Source: OSTI; NTIS (US Sales Only); INIS. 

The condensation of water onto four different fly ashes was in- 
vestigated without any treatment, after annealing and subsequent 
to exposure with toluene and fluoranthene. It was intented to re- 
veal the influence of organic aerosol components on atmospheric 
scavenging from particulate pollutants. Because the interaction with 
the ambient atmosphere is restricted to a very thin surface layer, 
surface analysis methods were applied to examine directly the ad- 
sorption of water or organic compounds at the surface of the fly 
ashes. Already some of the fly ashes as received contained or- 
ganic components, which could be desorbed thermally. After their 
thermal removal the take-up of water improved considerably. Fluo- 
ranthene as well as the far more volatile toluene adsorbed at the 
particle surfaces and both caused strong impediment of the water 
take-up of originally hydrophilic fly ashes. The results suggest, that 
for any type of fly ashes the formation of a hydrophobic organic 
coating can be expected. This may be a result of organic flue gas 
components such as fluoranthene which condense downstream 
onto combustion aerosol particles. Or during transport of fly ash 
particles through organically polluted areas - e.g. with toluene in 
the air of busy traffic locations - organic coatings may built up. In 
all cases the hydrophobic coating interferes with the water take-up 
resulting at least in a considerable delay of the removal of pollutant 
particulates from the atmosphere. (orig.) 


25802 (KFK-PEF—104, pp. 309-320) A field study of radia- 
tion fog. The chemical composition of interstitial aerosol and 
droplet residues. Gieray, R. (Univ. Hohenheim, Stuttgart 
(Germany). Inst. fuer Physik); Wieser, P. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276-: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to investigate the discrimination of atmospheric trace 
components due to cloud or fog formation, the residues resulting 
from droplet evaporation are compared with particles of the intersti- 
tial aerosol. A counterflow virtual impactor (CVI), described e.g. by 
OGREN et al. (1985) is used to separate the fog droplets from 
both the gaseous and the particulate aerosol components. The fog 
droplets sampled evaporate in the airborne state and the residues 
are either collected on a nucleopore filter or by means of a five- 
stage cascade impactor on thin films. In addition, both the humidity 
originating from droplet evaporation and the number concentration 
of the droplet residues are measured. These data can be used to 
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study the time dependence of the liquid water content, the number 
density and the volume equivalent diameter of the fog droplets 
sampled, respectively. Soot particles only appear in the fraction of 
the interstitial aerosol. They are not involved in the formation of the 
liquid phase. The average residence time and the transport of soot 
particles in the atmosphere are influenced by this fact. The rela- 
tively low average scavenged fraction of lead, potassium and zinc 
can be attributed to the observed enrichment of these elements in 
soot particles remaining in the interstitial aerosol. (orig/BBR) 


25803 (KFK-PEF—104, pp. 321-330) Measurement of fog and 
cloud water constituents - results of the Stuttgart-Hohenheim 
campaign. Lammel, G. (Kernforschungszentrum Karlsruhe GmbH 
(Germany). Lab. fuer Aerosolphysik und Filtertechnik); Metzig, G.; 
Ziereis, H.; Klumpp, J. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A radiation fog event in a highly polluted environment was char- 
acterized physically and chemically. Various sampling techniques, 
including size resolved, and an almost complete set of chemical- 
analytical methods were applied. Methods for conservation and 
sensitive determination of reduced nitrogen and sulfur compounds 
in the liquid phase are presented for the first time. Besides other 
pollutants, the air mass was heavily loaded by carbonaceous mate- 
rial (carbon accounted for more than one third of the particulate 
mass). The most prominent trace species in the fog droplets were 
sulfate, nitrate and ammonium ions. Concentrations as high as 130 
mg/l and 50 mg/l, each, were achieved prior to dissolution of the 
fog in the small and large droplet fraction, respectively. The acidity 
was negligible, however. The fraction of reduced sulfur compounds 
was 7% by average, up to 79%, however, at the onset of the fog 
event. As found in the context of earlier field campaigns, large 
droplets were less pollutant loaded than small droplets. Besides 
gas scavenging and - in the case of SO2 - succeeding oxidation, 
the scavenging of particulate matter night have contributed to the 
liquid phase chemical composition. (orig.) 


25804 (KFK-PEF—104, pp. 331-339) Deposition of trace sub- 
stances via fog interception into coniferous forests in the 
Black Forest. Winkler, P. (Deutscher Wetterdienst, Meteorolo- 
gisches Observatorium, Hamburg (Germany)); Pahi, _ S. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (In German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For the assessment of the deposition of trace substances into 
coniferous forests, measurements of the liquid water content have 
been performed over a 21 month period on Feldberg/Black Forest. 
From these data a new relation between visibility and liquid water 
content has been derived by which deposition calculations can be 
performed without having direct measurements of the liquid water 
content. The trace substances show good correlations between 
sulfate and nitrate or ammonium indicating similar source areas. 
Sulfate and nitrate, when normalized to a uniform liquid water 
content, show a maximum in May. Preliminary comparative calcula- 
tions of the water flux to a coniferous forest have been performed 
for the year 1991. (orig.) 


25805 (KFK-PEF—104, pp. 341-345) Analysis of the concen- 
tration of PAH and PCB in the ambient air of Halle. Hahne, F. 
(Landesamt fuer Umweltschutz Sachsen-Anhalt, Halle/Saale (Ger- 
many)); Schumann, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 





pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
Status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the investigations, which began in 1992, is to obtain 
data concerning the concentration of PAH and PCB in the ambient 
air of the industrial region of Halle. The methods are almost identi- 
cal with those used by Marfels et al. in Baden-Wuerttemberg. 
Weekly sampling with glas fibre filters followed by adsorption on 
polyurthan is done. Toluol extracts are processed by column chro- 
matography and gas chromatography with FID or ECD. The data 
are compared with those of other investigators. (orig.) 


25806 (KFK-PEF-104, pp. 347-351) Characterization of the 
inorganic components of dust particles in the ambient air of 
Halle. Baerwald, R. (Landesamt fuer Umweltschutz Sachsen- 
Anhalt, Halle/Saale (Germany)); Ernst, M.; Schumann, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (In German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Together with the analysis of some organic components of dust 
particles in the ambient air of Halle their content of metals, anions 
and kations is also determined, using methods the described by 
Marfels et al. in their analogous study in Baden-Wuerttemberg (Re- 
port KfK-PUG 2,1992). Pb, Cd, Cu, Zn, Cr and As are determined 
by AAS. By ion chromatography, the contents of chloride, nitrate, 
sulfate, phosphate, fluoride and sodium, ammonia, potassium and 
calcium are analysed. (orig.) 


25807 (KFK-PEF—104, pp. 353-364) Fine dust collection of 
an electrostatic precipitator with pulsed energization. Miller, J. 
(Inst. fuer Elektroenergiesysteme und Hochspannungstechnik, 
Univ. Karlsruhe (Germany)); Schwab, A.J. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In spite of high overall collecting efficiencies, precipitation of fine 
particulates is still difficult because of unfavourable charging be- 
haviour. This paper deals with basic effects of pulsed energization 
on particle collection considering diameters of 0.3 um to 10 um. 
Using an optical particle analyser, grade efficiency investigations 
were realized with variation of pulse parameters. High pulse ampli- 
tudes result in enhanced precipitator performance, since a lower 
average voltage causes a decrease in energy consumption with 
simultaneous increase in grade efficiency. At pulsed operation a di- 
rect voltage at corona onset voltagelevel is proved to be beneficial. 
Variation of pulse duration had no significant influence on fractional 
collecting efficiency. Moreover, grade efficiency measured for con- 
ditions of back corona using direct voltage revealed major 
drawbacks as compared to pulsed energization. All results demon- 
strate that pulsed operation enhances fine dust collection during 
normal operation and for conditions of back corona. Because of its 
reduced energy consumption, pulsed energization is suitable for re- 
trofitting precipitator plants. (orig.) 


25808 (KFK-PEF—104, pp. 365- 376) Development of clean- 
able HEPA filters - recleaning of deep pleated HEPA filters by 
flow. Leibold, H. (Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Lab. fuer Aerosolphysik und Filtertechnik 2); Wilhelm, J.G. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (In German). (CONF-9303276-: 9. 
annual report of the research program for air pollution prevention 
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measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fine particle dusts with diameters less than about 2 um, often 
emitted from high temperature industrial processes, cannot be suf- 
ficiently well removed from gas streams using current methods. 
Frequently concentrated in this small size range are heavy metals, 
the emission of which poses a growing environmental threat in the 
form of soil contamination. Current HEPA filter technology, via re- 
moval efficiencies for submicron particles some of three orders of 
magnitude above those of bag filters or electrostatic precipitators, 
offers the potential for practically eliminating fine particle emissions. 
A cost effective means of high efficiency gas cleaning, with total op- 
erating expenses comparable to those of conventional methods for 
larger particles, is offered by the development of cleanable HEPA 
filter units. In case of recleaning HEPA filter media by reverse flow 
at 1 mvs the stable filtration of fine particle dusts with diameters > 
0.3 ym may be possible. Experimental investigations had been 
performed concerning the dependance of static pressure inside a 
filter pleat from several pleat configurations and the recleaning de- 
vice during the recleaning process. The results are compared with 
a model predicting pressure and velocity profiles inside a filter 
pleat during the recleaning by reverse flow. Results from field tests 
with an improved filter configuration are also presented. (orig.) 


25809 (KFK-PEF—104, pp. 377-386) Improvement of a wet 
process for the separation of aerosols. Schenkel, A. (GEA 
Wiegand GmbH, Ettlingen (Germany)). Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaitung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuciear Research Center Karisruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

By the combination of the following procedures small aerosols 
can be removed from the exhaust gases of industrial processes: 
saturation of gas, injection of small droplets, enlargement of 
aerosols by agglomeration and condensation, and separation of the 
grown aerosols. Within the scope of this research the parameters 
of influence on the collection efficiency shall be studied in order to 
reduce the energy consumption of the scrubber. In addition it is 
necessary to know which models can be applied to describe the 
separation process. (orig.) 


25810 (KFK-PEF—104, pp. 457-468) Selective catalytic re- 
duction under periodically changing reaction conditions using 
a honeycomb catalyst. Hedden, K. (Engler-Bunte-institut, 
Lehrstuhl fuer Chemie und Technik von Gas, Erdoel und Kohle, 
Karlsruhe Univ. (T.H.) (Germany)); Fischer, M. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In a previous research project of the Engler-Bunte-institute, 
Section Gas, Oil and Coal the SCR-process operating under insta- 
tionary reaction conditions was investigated. The principle of this 
process is based on the periodical change of the flow direction of 
gas and the addition of ammonia either continuously or periodically 
within a splitted catalyst zone. The advantages of the instationary 
process compared with the usual stationary SCR-process were 
proved by using a fixed bed of crushed zeolite containing SCR- 
catalyst. The results under instationary operating conditions 
showed, that for the same space velocity a higher NO-conversion 
could be achieved for the same ammonia slip of 2 ppm. The 
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honeycomb catalyst was used only under stationary operating con- 
ditions. The experimental results showed, that a laminar flow inside 
the channels leads to a greater ammonia-slip as it was expected 
without taking into account the effect of diffusion. One aim of the 
new project is to investigate, whether it is possible to get an in- 
crease in efficiency under instationary operating conditions also by 
using a honeycomb catalyst. Thereby the realization of a turbulent 
flow inside the channels should lead to a better mass transfer of 
the reactants. From that, the influence of the shape of flow on the 
ammonia-slip and on the NO-conversion have to be investigated. 
At the moment a technical plant is under construction in which a 
gas stream up to 30 m°/h(NTP) can be realized. The change of 
the flow direction of the gas is carried out fully automatic. (orig.) 


25811 (KFK-PEF—-104, pp. 507-516) Strategies for the 
reduction of traffic-generated emissions of ozone-forming sub- 
stances in urban areas. Steierwald, G. (Inst. fuer Strassen- und 
Verkehrswesen (ISV), Univ. Stuttgart (Germany)); Wacker, M.; 
Tempel, H.; Moergenthaler, V.; Goebel, M. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (In German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The workshop-paper is based on a current research project deal- 
ing with "strategies for the reduction of traffic-generated emissions 
of ozone-forming substances in urban areas”. At first, an introduc- 
tion is given into the origin of ozone from the ozone-forming 
substances such as nitrogen oxides (NOx) and volatile organic 
compounds (VOC) as well as the shares of the different producers 
in the total pollution emissions in Baden-Wuerttemberg. Based on 
the introduction, the great influence of traffic, especially trucks and 
buses, on the origin of ozone-forming substances becomes evi- 
dent. Next, the primary working steps of the research project, 
analysis of the traffic of commercial vehicles in densely populated 
areas and the efficacy-specific exemination of measures on the in- 
ternal combustion engine aiming to decrease the ozone-forming 
substances are explained. The influences of motor and road traffic 
on the emission of ozone-forming substances are shown. Finally, 
the further procedure of the project is presented. (orig.) 


25812 (KFK-PEF—104, pp. 517-530) Efficient strategies for 
the reduction of ambient concentrations of air pollutants: 
Generation of emission scenarios and assessment of ambient 
air concentrations. Obermeier, A. (Inst. fuer Energiewirtschaft und 
Rationelle Energieanwendung, Univ. Stuttgart (Germany)); Berner, 
P.; Friedrich, R.; John, C. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
Status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of this project strategies for the reduction 
of emissions of VOC and NO, in Baden-Wuerttemberg will be de- 
veloped. Those strategies should lead to a reduction of immission 
concentrations of tropospheric ozone as efficient as possible. The 
investigations are focussed on a periode between July 25" and 
August 10", 1990. Based on an analysis of the present emission 
situation, the effects of actual legal regulations (concerning air pol- 
lution control) will be investigated. Furthermore, the effects of 
additional emission reduction measures on ambient air concentra- 
tions will be assessed. This interim report gives a short overview of 
the database available and the methods used for the preparation 
of emission inventories with a high temporal and spatial resolution. 
In addition, the emission database that has been generated in the 
meantime, will be presented and analysed. (orig.) 
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25813 (KFK-PEF—104, pp. 531-542) Emission reduction 
strategies in Europe with respect to national energy struc- 
tures. Rentz, O. (Karlsruhe Univ. (T.H.) (Germany). Inst. fuer 
Industriebetriebslehre und Industrielle Produktion); Haasis, H.D.; 
Jattke, A. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1993. 552p. (In German). (CONF- 
9303276-: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this project is to elaborate and to analyse emission re- 
duction strategies for sulphur dioxide, nitrogen oxides, and carbon 
dioxide. Recommendations for future energy and environmental 
policies will be developed. The strategies relate to the European 
part of Russia. Especially national cost functions of emission reduc- 
tion as well as feasible national preference structures of emission 
reduction measures will be elaborated and evaluated in respect of 
European technology transfers. Possibilities for technical and finan- 
cial support by the Federal Republic of Germany, especially 
Baden-Wuerttemberg, will be shown. Especially the well-known 
leading position of Baden-Wuerttemberg concerning emission re- 
duction allows for an evaluation of techno-economic advantages in 
the course of an opening of Eastern European markets. (orig.) 


25814 (LA-12699-Vol.2) Mexico City air quality research 
initiative: Volume 2, Problem definition, background, and sum- 
mary of prior research. Los Alamos National Lab., NM (United 
States); Instituto Mexicano de Petroleo, Mexico City (Mexico). 
Jun 1994. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94014256. Source: OSTI; NTIS; GPO Dep. 

Air pollution in Mexico City has increased along with the growth 
of the city, the movement of its population, and the growth of em- 
ployment created by industry. The main cause of pollution in the 
city is energy consumption. Therefore, it is necessary to take into 
account the city’s economic development and its prospects when 
considering the technological relationships between well-being and 
energy consumption. Air pollution in the city from dust and other 
particles suspended in the air is an old problem. However, pollution 
as we know it today began about 50 years ago with the growth of 
industry, transportation, and population. The level of well-being at- 
tained in Mexico City implies a high energy use that necessarily 
affects the valley's natural air quality. However, the pollution has 
grown so fast that the City must act urgently on three fronts: first, 
following a comprehensive strategy, transform the economic foun- 
dation of the city with nonpolluting activities to replace the old 
industries, second, halt pollution growth through the development 
of better technologies; and third, use better fuels, emission con- 
trols, and protection of wooded areas. 


25815 (LBL-31875) The use of remotely sensed data as a 
tool in urban heat island investigations: An overview. Oris, 
K.H. (Lawrence Berkeley Lab., CA (United States). Energy and En- 
vironment Div.); Akbari, H. Lawrence Berkeley Lab., CA (United 
States). Jan 1992. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94015151. Source: OSTI; NTIS; GPO Dep. 

Remotely sensed data contribute an important tool to areawide, 
cost-effective studies of urban heat island phenomena. This paper 
provides an overview of its use dating from the first satellite ther- 
mal images of urban heat signatures in the early 1970's, and 
briefly examines the range of previous uses of remotely sensed 
data in urban studies, including identification and analysis of heat 
island effects, modeling of energy budgets, attempts to analyze 
and classify the urban landscape, and temporal analyses. The in- 
tent is not to provide an exhaustive review but rather to describe 
research trends and patterns. In addition the paper lists an com- 
pares those sensing devices that have seen significant use in 
urban studies and briefly discusses potential strengths and weak- 
nesses of remotely sensed data for use in urban analyses. Three 
annotated bibliographies, divided by subject, are included. 95 refs. 





25816 (NEI-DK-1555) Danish air quality monitoring net- 
work: Technical description. Kemp, K. (ed.). Danmarks 
Miljoeundersoegelser, Roskilde (Denmark). Oct 1993. 17p. Order 
Number DE94777376. Source: OSTI; NTIS. 

This report gives a technical description of the procedures in the 
Danish Air Quality Monitoring Network. The measuring sites and 
the analytical methods are described together with the calibration 
procedures and the data flow through the system from the collec- 
tion at the sites to the databases with the final results. The report 
is intended to be a background paper for the future presentations 
of results from the network for those who want to know more about 
the means behind the data. (AB) (14 refs.) 


25817 (NEI-Fl-222(v.4)) Indoor Air ’93. Particles, microbes, 
radon: Proceedings. Kalliokoski, P. (Kuopio Univ., Kuopio (Fin- 
land)); Jantunen, M.; Seppaenen, O. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. 687p. (CONF-930701-—: 6. international conference on 
indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). Or- 
der Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The conference was held in Helsinki, Finland, July 4-8, 1993. 
The proceedings of the conference were published in 6 volumes. 
The main topics of the volume 5 are: (1) particles, fibers and dust 
- their concentrations and sources in buildings, (2) Health effects of 
particles, (3) Need of asbestos replacement and encapsulation, (4) 
Seasonal and temporal variation of fungal and bacterial concentra- 
tion, (5) The evaluation of microbial contamination of buildings, (6) 
New methods and comparison of different methods for microbial 
sampling and evaluation, (7) Microbes in building materials and 
HVAC-systems, (8) Prevention of microbial contamination in build- 
ings, (9) Dealing with house dust mites, (10) Radon measurements 
and surveys in different countries, (11) The identification of homes 
with high radon levels, (12) The measurement methods and predic- 
tion of radon levels in buildings, and (13) Prevention of radon 
penetration from the soil. 


25818 (NEI-FF-222(v.4), pp. 419-424) Methodologies for 
identifying high-radon areas: A brief review. Nero, A.V. Jr. 
(Univ. of California (United States). Lawrence Berkeley Lab. Indoor 
Environment Program). Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Indoor radon concentrations are found to vary substantially 
among geographical areas, implying that homes with high concen- 
trations may ‘cluster’ to a significant degree. Pro grams for finding 
and fixing homes with high levels may thus be aided by identifying 
‘high-radon’ areas. This has usually been accomplished by simply 
monitoring indoor levels or by using information on physical factors 
- such as radium content and permeability of soils, building charac- 
teristics, and local meteorology - to map the ‘radon potential’, 
either using physical models or scoring procedures. A third 
approach is to develop a statistical exposure model, based on cor- 
relation of measured indoor concentrations with data on physical 
factors, providing a mapping of estimated ‘actual’ indoor concentra- 
tions. A preliminary regression analysis between county GM indoor 
radon concentrations from Minnesota and associated physical data 
yields an R® exceeding 0.5. (orig.). (29 refs., 1 fig.). 


25819 (NEI-Fl-222(v.4), pp. 425-430) Use of indoor radon 
measurements and geological data for radon prognosis in the 
Lahti area. Voutilainen, A. (Finnish Centre for Radiation and Nu- 
clear Safety, Helsinki (Finland)); Maekelaeinen, |. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A model is described for the use of indoor radon measurements 
as an indicator of the radon risk caused by soil and rock. The as- 
sessments were made for the percentages of future houses with 
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radon concentrations exceeding 200 Baq/m? if the houses are not to 
be protected against radon. In his study, 2689 indoor radon 
measurements were made in an area consisting of eleven munici- 
palities with the total population of 186,000. The radon prognosis 
was made for different subareas, soil types and foundation types. 
(orig.). (4 refs., 2 figs., 2 tabs.). 


25820 (NEI-Fl-222(v.4), pp. 431-436) Challenges in compar- 
ing radon data sets: 1955-1990. Swedjemark, G.A. (Swedish 
Radiation Protection Inst., Stockholm (Sweden)); Hubbard, L.M. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air '93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

We compare data sets from two different studies which included 
measurements of the indoor radon concentration in 178 of the 
same houses in 1955 and in 1990. The purpose is to learn more 
about how the indoor radon concentration changes over time. 
Many sources of both systematic and random errors exist, how- 
ever, when comparing these types of data sets. Specific types of 
errors are uncertainties and calibration of equipment, the influence 
of the weather, the time lengths of sampling, changes made to the 
dwelling, airing of the dwelling, and ventilation. Despite these er- 
rors we show real data which seems to indicate a general increase 
of the radon concentration in the dwellings between 1955 and 
1990. (orig.). (13 refs., 4 figs.). 


25821 (NEI-Fl-222(v.4), pp. 437-442) Radon in large bulld- 
ings: The development of a protocol. Wilson, D.L. (Oak Ridge 
National Lab., TN (United States)); Dudney, C.S.; Gammage, R.B. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

Over the past several years, considerable research has been de- 
voted by the U.S. Environmental Protection Agency (USEPA) and 
others to develop radon sampling protocols for single family resi- 
dences and schools. However, very little research has been 
performed on measuring radon in the work place. To evaluate pos- 
sible sampling protocols, 833 buildings throughout the United 
States were selected for extensive radon testing. The buildings 
tested (warehouses, production plants and office buildings) were 
representative of commercial buildings across the country both in 
design, size and use. Based on the results, preliminary radon sam- 
pling protocols for the work place have been developed. (orig.). (5 
refs., 3 figs.). 


25822 (NEI-Fl-222(v.4), pp. 443-448) Elevated radon levels 
in ambient air. Tyson, J.L. (Florida Solar Energy Center, Cape 
Canaveral, FL (United States)); Fairey, P.W.; Withers, C.R. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation 
and Air Conditioning. 1993. (CONF-930701-: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Elevated ambient radon levels were found during efforts to 
mitigate a house built on a reclaimed phosphate mine site. Mea- 
surements were taken using continuous radon monitors during a 
six week period in the summer of 1992. An average of over 148 
Ba/m® (4 pCi/L) was found at a height of 6 meters above ground 
for one 6 day period, with a peak over 1110 Ba/m® (30 pCi/L). The 
average at 1.2 meters above ground at the side of the house was 
363 Ba/m® (9.8 pCi/L) during this period, with a peak of over 1295 
Ba/m® (35 pCi/L). The conclusion is that the house is experiencing 
elevated radon through natural air infiltration due to the surround- 
ing ambient air radon levels. (orig.). (4 figs.). 


25823 (NEI-Fl-222(v.4), pp. 449-452) Radon study in under- 
ground buildings in Chongqing, China. Deng Wen (Sichuan 
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Inst. of Labor Hygiene, Chengdu (China)); Jiang Rende; Liu Yi- 
gang. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Radon concentration measurements using a scintillation detector 
were conducted in 51 large underground buildings, which have 
been used as hotels, entertainment halls, restaurants, shops and 
factories, etc, in Chongqing, China. The results showed that the 
radon concentrations in these underground buildings ranged from 
3.2 to 616.2 Bqm-*. The arithmetic mean was 57.6 Bqm-°, which 
was about 4 times as much as the mean radon concentration in 
ground buildings in Chongqing. The underground buildings with the 
highest radon concentrations were correlated with the high content 
of radium-226 in building materials, mechanical ventilation through 
interior circulatory ducts, underground depth of the building, and 
particularly, fissures in the walls. Measures of radon mitigation in 
underground buildings were recommended. (orig.). (3 refs., 5 
tabs.). 


25824 (NEI-FI-222(v.4), pp. 459-463) Indoor and outdoor air 
radon concentration level in China. Deyuan Tian (Ministry of 
Public Health (China). Div. of Environmental Radiation Health. Lab. 
of Industrial Hygiene). Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

This paper described the results of a nationwide indoor and out- 
door radon concentration investigation in China since 1986. We 
already have got the interim results for 25 out of 31 provinces in 
China now. The provisional radon and its daughter concentrations 
obtained so far for 8220 measured points show a log-normal distri- 
bution with median and geometric standard deviation of outdoor 
(8.32 and 1.85) Ba/m® and (1.48 and 1.52) mWL, and indoor (16.7 
and 1.7) Ba/m® and (2.07 and 1.50) mWL, and arithmetic mean 
and standard deviation of outdoor (12.1+-6.8) Ba/m® and (1.91+- 
0.79) mWL, and indoor (23.5+-10.0) Ba/m® and (2.94+-1.35) mWL 
respectively. Annual effective dose equivalent is 1.49 mSv, larger 
than 1.1 mSv of UNSCEAR 1988 Report. (orig.). (11 refs., 1 tab.). 


25825 (NEI-Fl-222(v.4), pp. 465-470) On the long term in- 
door radon concentration measurements in the basement 
HVAC machine room of commercial buildings using a passive 
monitor method. Koichi, Ikeda (The Inst. of Public Health, Tokyo 
(Japan). Dept. of Architectural Hygiene); Michikuni, Shimo; Takao, 
lida; Naruhito, Tsuji; Kayo, Nakano; Kazuo, Achiwa. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701—: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Long term indoor radon gas measurements using a passive 
monitor are now being conducted in the basement HVAC machine 
rooms of about fifty commercial buildings, which are built in the 
Tokyo and Nagoya metropolitan area. Ventilation rates are also 
measured during the monitoring period. The earliest results show 
that the highest concentration was about twice of the EPA Stan- 
dards and was obtained at Nagoya in autumn and no clear 
seasonal change was seen in radon concentration so far, and that 
the correlation between radon concentration and inverse number of 


ventilation rate was positive but not high. (orig.). (2 refs., 4 figs., 2 
tabs.). 


25826 (NEI-FI-222(v.4), pp. 471-474) Indoor radon in Esto- 
nia. Pahapill, L. (Estonian Building Research Inst. (Estonia). Dept. 
of Building Physics); Rohumaee, T.; Jogioja, E. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 


388 ERA Vol. 19, No. 9 


In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A review is given of measurement results concerning indoor 
radon in Estonia since 1989. The main objectives have been iden- 
tification of high concentration areas and types of housing, and 
determination of major sources of indoor radon. Grab-sampling 
method with Lucas cells was used. The major source of indoor 
radon appears to be soil under buildings. According to investiga- 
tions, radon exhalation rate from local building materials is not 
high. In places, ground water used in households affects the indoor 
radon level. High radon concentrations have mainly been detected 
in the ground floors of multistorey houses, in old tenement houses, 
and in single-family houses. (orig.). (5 refs., 1 fig., 1 tab.). 


25827 (NEI-FI-222(v.4), pp. 475-478) Indoor radon progeny 
measurements in an urban polluted area. Papastefanou, C. 
(Aristotle Univ. of Thessaloniki (Greece). Dept. of Nuclear Physics); 
Stoulos, S.; Manolopoulou, M. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701-: 6. international conference on indoor 
air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor 
Air ’93. Particles, microbes, radon: Proceedings. 687p. Order 
Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Indoor radon progeny measurements were made in 19 houses 
selected at the central zone of the city of Thessaloniki, Greece (40 
deg C 38’N, 22 deg C 58’E) with large concentrations of atmo- 
spheric pollutants (photo chemical cloud) and relatively low 
humidity (RH<70%). Particular attention has been paid to the influ- 
ence of the urban pollutants, e.g. SOz2 in the indoor radon progeny 
concentrations. It was concluded that the radon progeny concentra- 
tion increased with increasing concentration of pollutants. The 
equilibrium equivalent radon, EER concentration increased by a 
factor of 1.7 with the SO, concentration increasing by a factor of 
2.0. (orig.). (9 refs., 2 figs., 1 tab.). 


25828 (NEI-Fl-222(v.4), pp. 479-484) Indoor radon and its 
progeny levels in new type houses in rural area of Hubei. He 
Quan (Hubei Antiepidemic Station, Wuhan (China). Environmental 
Hygiene Dept.); Xiong Zhaoxing; He Zuan; Zheng Youqing. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation 
and Air Conditioning. 1993. (CONF-930701-: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Using Cluster Sampling method, indoor radon of 54 rooms and 
radon progeny potential alpha-energy concentrations of 200 rooms 
were measured in the new type brick-concrete 2-storey flats and 
old type brick-wood single-storey residences in the rural area. In- 
stant and cumulative samplings and measurements were made. 
The average per capita residential area of the surveyed houses 
was 28.1 m?, clear height 3.6 m. The geometric means of indoor 
radon concentration were 18.22 Bq.m-* and 15.93 Bq.m~* for 
storied and single-storey buildings, respectively; radon progeny po- 
tential alpha-energy concentrations were 2.62 mWL and 2.54 
mWL, correspondingly. In storied buildings, the arithmetic mean of 
indoor cumulative radon concentration was 25.56 Bq.m-* in sum- 
mer, and 37.94 Bq.m-% in winter. The annual effective dose 
equivalent of radon progeny inhaled indoors and outdoors was 
0.80 mSv. (orig.). (6 refs., 1 fig., 5 tabs.). 


25829 (NEI-Fl-222(v.4), pp. 485-490) Embedded surface 
radioactivity, radon, and radon progeny in domestic atmo- 
spheres. Steck, D.J. (St. John’s Univ., Collegeville, MN (United 
States). Physics Dept.); Field, R.W.; Allnutt, K. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Surtace-embedded *'°Po activity contains an historical record of 
the short-lived, deposited radon progeny, and hence a record of 





the airborne radon and radon progeny concentrations. Physical dif- 
ferences in domestic atmospheres can cause substantial 
differences in radon dose rates, even at constant activity concen- 
trations. Since deposited radon progeny activities also depend on 
indoor atmospheric conditions, measurements of this activity can 
be used, in conjunction with a deposition model and contemporary 
radon concentrations, to reconstruct past and present dose rates. 
We have measured contemporary airborne radon, glass surface 
activity, and deposited radon progeny activity concentrations with 
73 detector modules installed on glass surfaces in 31 houses for a 
1 year period. Contemporary radon concentrations correlate well 
with the average historical radon concentrations. By estimating key 
atmospheric parameters, we were able to calculate, not only inte- 
grated radon exposures, but contemporary and historical average 
annual dose rates. Annual contemporary dose rate estimates 
ranged from 0.2 to 50 mGy y~" and correlate well with the histori- 
cal average doses that ranged from 2 to 80 mGy/y. (orig.). (14 
refs, 4 figs., 1 tab.). 


25830 (NEI-Fl-222(v.4), pp. 491-496) Radon levels in the 
1988 Swedish housing stock. Swedjemark, G.A. (Swedish Radia- 
tion Protection Inst., Stockholm (Sweden)); Mellander, H.; Mjoenes, 
L. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heat- 
ing, Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. 
international conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

Radon levels have been measured in about 1300 randomly 
selected Swedish dwellings as part of a nation-wide energy and in- 
door climate study, ELIB. The measurements were performed in 
the heating season 1991-92 with alpha track detectors using an in- 
tegration time of three months. In single-family houses the 
weighted mean was 141 Ba/m® (78 Bq/m® geometric) for the living 
area; for multi-family houses the corresponding values were 75 
and 40 Ba/m®. More than 5% of the single-family houses and 1% 
of the dwellings in multi-family houses had levels above the action 
level for existing houses - 400 Ba/m®. Since 1981 Swedish building 
regulations have included limits on radon in new houses. The in- 
vestigation shows that radon levels in houses built after 1981 are 
significantly lower than those in houses built before 1981. (orig.). (6 
rets., 3 figs., 2 tabs.). 


25831 (NEI-Fi-222(v.4), pp. 501-504) A strategy for locating 
houses with high levels of radon daughters. Andersson, L. 
(Oerebro Medical Center Hospital, Oerebro (Sweden). Dept. of Oc- 
cupational and Environmental Medicine); Andersson, K.; Stridh, G. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

Geological radon-risk maps and knowledge of building construc- 
tions form the basic guides in searching for houses with high radon 
daughter levels. Efficiency can be increased by using a new type 
of radon-risk map based on measurements gamma radiation of the 
soil and air, as well as the geological conditions. The results 
shown are from four high radon-risk areas, one of which is evalu- 
ated on the bases of radon-risk maps of a new type. (orig.). (6 
refs., 1 fig., 1 tab.). 


25832 (NEI-Fl-222(v.4), pp. 511-516) Unusually amplified 
summer or winter indoor levels of radon. Gammage, R.B. (Oak 
Ridge National Lab., TN (United States). Health and Safety 
Research Div.); Dudney, C.S.; Wilson, D.L. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The ratios of winter/summer indoor radon levels for houses in 
different regions of the southern Appalachians are characterized by 
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individual log-normal distributions with geometric means both 
above and below unity. In some counties and cities, sub popula- 
tions of houses have unusually exaggerated winter/summer ratios 
of indoor radon, as well as high indoor radon levels, during periods 
of either warm or cool weather. It is proposed that in many 
instances, houses are communicating with larger than normal un- 
derground reservoirs of radon-bearing air in hilly karst terrains; 
differences between the outdoor and underground air temperatures 
are believed to provide density gradients producing aerostatic pres- 
sure differences for seasonally directed underground transport and 
subsequently elevated indoor radon. These seasonal movements 
of air are analogous to the well-known underground chimney ef- 
fects, which produce interzonal flows of air inside caves. (orig.). (8 
refs., 2 figs., 1 tab.). 


25833 (NEI-Fl-222(v.4), pp. 517-522) Indoor thoron and 
radon concentration measurements with passive cup moni- 
tors. Qiuju, Guo (Nagoya Univ., Nagoya (Japan). School of 
Engineering. Dept. of Nuclear Engineering); Takao, lida; Yukimasa, 
Icebe. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A new type of passive integrating cup monitors was developed 
to measure indoor thoron(*2°Rn) and radon(?2*Rn) concentrations. 
By placing a pair of cup monitors with different size a air exchange 
windows in the same place during a sufficient period of time the 
concentrations of both gases can be assessed from the alpha track 
densities on the CN films of the two monitors. The lower detection 
limit with a 3 months measurement period is for 2?°Rn 26.1 
Bq*m~® and is for 22@Rn 6.1 Bq*m—%. Radon-220 and 222Rn con- 
centrations have been measured in about 20 different types of 
dwellings around the Nagoya area with these monitors. The results 


suggest that the *°°Rn concentrations were rather high in tradi- 
tional Japanese dwellings made of a timber frame and mud. (orig.). 
(4 refs., 4 figs.). 


25834 (NEI-Fl-222(v.4), pp. 523-525) A new integrating 
radon decay product particle size spectrometer. Heikkinen, 
M.S.A. (New York Univ. Medical Center (United States). Nelson 
Inst. of Environmental Medicine); Harley, N.H. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701—: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The integrating particle size spectrometer uses porous metal 
discs or wire screens as diffusion elements in two separate sam- 
pling tubes. Duplicate nuclear alpha track detectors between these 
stages, in the walls of the sampler detect the alpha radiation of the 
radon progeny. The spectrometer can operate continuously for sev- 
eral weeks depending upon the atmospheric particle concentration. 
(orig.). (9 refs.). 


25835 (NEI-Fl-222(v.4), pp. 533-538) The effect of ETS and 
other combustion products on the indoor concentration levels 
of radon progeny and activity size spectrum. Morawska, L. 
(Queensland Univ. of Technology, Brisbane, (Australia). School of 
Physics); Jamriska, M. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701-: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

It has been recognised that the radiological health hazard due to 
inhalation of airborne radon progeny depends not only on the total 
concentration level of the progeny, but also on the activity size 
spectrum. The aim of his work was to measure the activity size 
distribution in an indoor environment of controlled radon concentra- 
tion (up to 5.55 * 103 Bq m~%) and controlled relative humidity in 
the presence of ETS (environmental tobacco smoke), petrol smoke 
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and kerosene. The controlled conditions were established in a 
large experimental chamber. The activity size distribution was mea- 
sured with three sets of six wire screen diffusion battery systems 
developed for the purpose of the measurements. The activity size 
distribution was found to be always bimodal with CMD (count me- 
dian diameter) of the larger fraction in the range from 40 to 80 nm 
without adding combustion aerosol and up to 230 nm with the 
aerosol and CMD of the smaller fraction usually in the range be- 
tween 1 to 5 nm. The effect of ETS or other combustion aerosols 
was more significant for low radon concentrations and low level of 
indoor airborne particulate. (orig.). (6 refs., 1 fig., 3 tabs.). 


25836 (NEI-Fl-222(v.4), pp. 549-554) Variation of radon and 
radon progeny in a room with low ventilation rate. Hirokuni, Ya- 
manishi (National Inst. for Fusion Science (Japan)); Haruo, 
Obayashi; Yoichi, Sakuma. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

In order to clarify the causes of variations of radon and radon 
progeny in a room with low ventilation rate, simultaneous measure- 
ments have been made on radon concentration, radon progeny 
concentration, ventilation rate, difference of pressure between 
indoors and outdoors, and several meteorological factors. The vari- 
ation pattern of radon concentration can be roughly reproduced 
with the change in ventilation rate, although detailed analyses on 
radon exhalation rate from walls are needed. Radon exhalation 
rate estimated from measured radon concentration and ventilation 
rate have shown seasonal and hourly variations. It is suggested 
that the seasonal variation is caused by absolute humidity in the 
room, and the hourly fluctuation is due to variations of atmospheric 
pressure. (orig.). (4 refs., 4 figs., 1 tab.). 


25837 (NEI-Fl-222(v.4), pp. 555-559) Portable integrating 
potential alpha-energy monitor for thoron progeny monitoring. 
Tadashi, Yamasaki (Chubu Electric Power Company, Inc., Nagoya 
(Japan)); Takao, lida; Yukimasa, Ikebe. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A portable monitor system was constructed system to measure 
average potential alpha-energy concentration (PAEC) of Thoron 
(Rn-220) progeny in environment. The system is composed of a po- 
tential alpha-energy monitor, a pump, an integrating flow meter and 
a timer. Alpha-particles from the Po-212 on the filter in the monitor 
are detected with cellulose nitrate(CN) film. The detection efficiency 
of the alpha-particles is estimated by calculation. In a small survey, 
the equilibrium equivalent Thoron concentrations ranged from 0.16 
to 5.7 Bq m~® indoors (12 locations) and from 0.08 to 0.12 Bq 
m-—* outdoors. It was found in some residences that the PAECs 
were extremely high. (orig.). (5 refs., 2 figs., 1 tab.). 


25838 (NEI-FI-222(v.4), pp. 569-574) Impacts of a sub-slab 
aggregate layer and a sub-aggregate membrane on radon en- 
try rate: A numerical study. Bonnefous, Y.C. (Lawrence Berkeley 
Lab., CA (United States). Indoor Environment Program); Gadgil, 
A.J.; Revzan, K.L.; Fisk, W.J.; Riley, W.J. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A subslab aggregate layer can increase the radon entry rate into 
a building by up to a factor of 5. We use a previously tested numer- 
ical technique to investigate and confirm this phenomenon. Then 
we demonstrate that a sub-aggregate membrane has the potential 
to significantly reduce the increase in radon entry rate due to the 
aggregate layer, even when a gap exists between the perimeter of 
the membrane and the footer. Such membranes greatly reduce 
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diffusion of radon from the soil into the aggregate and are imper- 
meable to flow. Radon entry through the basement-floor slab is 
limited to radon entry through the holes in the membrane. In addi- 
tion, a sub-aggregate membrane is predicted to improve the 
performance of active sub-slab ventilation systems and makes pas- 
sive systems more promising. (orig.). (15 refs., 3 figs., 1 tab.). 


25839 (NEI-Fl-222(v.4), pp. 575-580) Toward resolving the 
model-measurement discrepancy of radon entry into houses: 
a study of the scale dependence of soil permeability to air. 
Garbesi, K. (Univ. of California, Berkeley, CA (United States). 
Lawrence Berkeley Lab.); Sextro, R.G.; Fisk, W.J.; Nazaroff, W.W. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

We studied natural soil at a site used to study radon entry into 
basement structures, in order to determine why models of radon 
entry into houses significantly and consistently under predict mea- 
sured radon and soil-gas entry rates. We found soil air-permeability 
to be strongly scale dependent, increasing monotonically with 
length scale. Therefore, soil-gas flows occurring at scales of ~3 - 5 
m around houses can be seriously underestimated by traditional 
techniques that assess permeability by averaging over multiple 
small scale measurements (~0.1 - 0.5 m). Scale-dependence 
appears to be a result of networks of relatively homogeneously dis- 
tributed fast flow paths caused by roots, burrows, and weathering 
channels. When permeability, assessed at the appropriate scale, is 
used as input to the model, the model under prediction is reduced 
from a factor of ~8 to a factor of ~2. (orig.). (15 refs., 2 figs., 1 
tab.). 


25840 (NEI-Fl-222(v.4), pp. 581-586) Techniques for reduc- 
ing radon concentration in dwellings: an experimental study 
of the efficiency of confinement barriers. Goutelard, F. (inst. de 
Protection et de Surete Nucleaire, Gif-sur-Yvette (France). Dept. de 
Protection de l'Environnement et des_ Installations, Service 
d’Etudes et de Recherches en Aerocontamination et en Confine- 
ment. IPSN/CEA); Robe, M.C.; Lecog, E.; PelHelsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The IPSN has developed an experimental system for carrying out 
comparative and selective tests on various paints as radon barriers. 
Three configurations of 2@Rn sources: continuous production of 
222Rn, introduction of 22@Rn at initial time, constant *Rn activity, 
have been investigated. The advantages and drawbacks of each 
source configuration are discussed. (orig.). (2 refs., 3 figs., 1 tab.). 


25841 (NEI-Fl-222(v.4), pp. 587-591) Causes of poor 
sealant performance in soil gas resistant foundations. Scott, A. 
(Arthur Scott and Associates, Mississauga (Canada)). Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation 
and Air Conditioning. 1993. (CONF-930701-: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OST]; NTIS; INIS. 

Published in 6 volumes. 

The surface permeability of concrete walls and floors in houses 
was measured with a specially designed permeameter, based on 
measuring the air-flow induced by a pressure difference across a 
temporary test seal applied to a surface. The permeability of bulk 
concrete is 10-'© m?. Areas free of surface defects had permeabil- 
ity ranging from 10—'4 to 10-'© m?. However, surface defects are 
common on concrete wall surfaces, which increase the permeabil- 
ity to >10-'2 m?. This is too high for standard seal designs to be 
adequate as the only method of soil gas and radon exclusion. Sat- 
isfactory seals require either extended contact width or mechanical 
removal of the surface layer. (orig.). (2 figs., 1 tab.). 





25842 (NEI-Fl-222(v.4), pp. 593-598) Radon problem in un- 
derground spaces. Kokotti, H. (Univ. of Kuopio, Kuopio (Finland). 
Dept. of Environmental Sciences); Keskikuru, T.; Kalliokoski, P. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

The levels of indoor radon in underground spaces and the possi- 
ble mitigation methods were investigated in this study. The results 
obtained indicate that pressure differences have equally important 
role on indoor radon levels in underground-spaces as in the houses 
above the ground level. In spite of more effective ventilation in the 
underground spaces than in homes, excessive indoor radon levels 
(up to 2 000 Ba/m*) were detected. The effective HVAC system 
quaranteed minor indoor radon levels, when the pressure differ- 
ence between the room and outside air or the site having greater 
radon source was nearly positive. (orig.). (10 refs., 3 figs.). 


25843 (NEI-FF-222(v.4), pp. 603-608) Reflections on the de- 
velopment of the computer software RNX for the design of 
radon mitigation systems. Eastwood, C. (Bonneville Power Ad- 
ministration, Portland, OR (United States). Residential Technology 
Section); Chen, P.!. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 


DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

In 1989, the Bonneville Power Administration (BPA) funded the 
development of an expert system to assist professional mitigators 
in the selection and design of residential radon mitigation systems. 
A prototype of the software at various stages of development was 


demonstrated before radon mitigators and staffs of federal and 
state agencies. Professional review was solicited throughout the 
nation. The final version of the software was completed in Novem- 
ber 1992. Now the authors discuss their experiences in the 
successful completion of the project and potential impacts of the 
software. (orig.). (2 refs.). 


25844 (NEI-Fl-222(v.4), pp. 609-614) Modeling of the 
behavior of radon and its decay products in dwelling, and ex- 
perimental validation of the model. Gouronnec, A.M. (inst. de 
Protection et de Surete Nucleaire, Gif-sur-Yvette (France). Dept. de 
Protection de l'Environnement et des Installations. Service 
d’Etudes et de Recherches en Aerocontamination et en Confine- 
ment); Robe, M.C.; Montassier, N.; BoulauHelsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A model of the type written by Jacobi is adapted to indoor air to 
describe the behavior of radon and its decay products within a 
dwelling, and is then adapted to a system of several stories. To 
start the validation of the model, computed data are compared with 
field measurements. The first observations we may make are that 
the model is consistent with data we have. But it is important to 
develop an exhaustive set of experimental data and to obtain as 
faithful as possible a representation of the mean situation; this spe- 
cially concems the ventilation rate of the enclosure and the rate of 
attachment to airborne particles. Further work should also be done 
to model deposition on surfaces. (orig.). (6 refs., 4 tabs.). 


25845 (NEI-Fi-222(v.4), pp. 615-620) Effectiveness of venti- 
lation improvements as a protective measure against radon. 
Hoving, P. (Finnish Centre for Radiation and Nuclear Safety, 
Helsinki (Finland)); Arvela, H. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701—: 6. international conference on indoor 
air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor 
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Air ’93. Particles, microbes, radon: Proceedings. 
Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Radon reduction rates for ventilation improvement measures 
vary considerably. In 70% of the cases studied, further mitigation is 
needed to reach a level of 400 Bq/m®. Ventilation measures in 
crawl spaces and basements have resulted in reduction rates of up 
to 90%, though more typically 30-70%. Installing new mechanical 
systems in dwellings has resulted in 20-80% reduction rates. If fan 
use or fan efficiency is increased, radon levels can be reduced as 
much as when new systems are installed. Increasing fresh-air sup- 
ply through vents or window gaps reduces radon concentrations 
10-40%. Low ventilation rates, measured after mitigation using the 
passive per fluorocarbon tracer gas method, seem to be accompa- 
nied by also low radon reduction rates. Multiple zone tracer gas 
measurements were conducted in order to reveal radon entry from 
the soil and radon transport between zones. (orig.). (3 refs., 3 figs., 
2 tabs.). 


687p. Order 


25846 (NEI-Fl-222(v.4), pp. 621-626) Efficiency of different 
radon mitigation measures. Keller, G.W. (Univ. of Saarland (Ger- 
many). Inst. for Biophysics). Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Heating, Ventilation and Air Conditioning. 1993. 
(CONF-930701—: 6. international conference on indoor air quality 
and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. 
Particles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

In particular high radon areas in Germany and Austria, the radon 
concentrations indoors reach maximum values of approximately 
100 kBa/m?. In these regions the only important radon source is 
the soil which either shows a very high uranium content or makes 
a fast radon transport possible. The feasibility and the effective- 
ness of different radon mitigation measures in some of the highest 
exposed houses were tested. The determinations of radon concen- 
trations were carried out by various types of measuring systems 
such as charcoal or alpha track dosimeters. The radon exhalation 
rates, an important factor for radon mitigation, were measured di- 
rectly by electrostatic deposition of Polonium-218 onto a detector 
and subsequent alpha spectroscopy. Three general reconstruction 
measures against radon entry into houses could be proposed, the 
increase of indoor ventilation, the sealing of the building against 
the soil and different types of pressure variation. For each house 
an individual mitigation plan has to be set up including a decision 
for a particular measure or a combination of different methods. (4 
refs., 1 fig., 1 tab.). 


25847 (NEI-Fl-222(v.4), pp. 633-638) Radon mitigation with 
mechanical supply and exhaust ventilation adjusted by a pres- 
sure control unit. Kokotti, H. (Univ. of Kuopio, Kuopio (Finland). 
Dept. of Environmental Sciences); Keskikuru, T.; Kalliokoski, P. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

Effective ventilation and positive or low negative pressure in- 
doors are suggested to low indoor radon levels. The aim of this 
study is to develop and to test an equipment, which makes it pos- 
sible to achieve simultaneously effective ventilation and minimum 
outdoor-pressure difference. The unit includes mechanical supply 
and exhaust air fans, a exchanger and a pressure control unit in 
direct digital control (DDC), which adjusts continuously air ex- 
change based on the pressure difference transmitter information. 
(orig.). (8 refs., 6 figs.). 


25848 (NEI-FF-222(v.4), pp. 639-644) Double-barrier ap- 
proach for radon reduction in new construction. Kunz, C.O. 
(New York State Dept. of Health, Albany, NY (United States). 
Wadsworth Center for Labs. and Research). Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
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In Indoor Air '93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A double-barrier design with the space between the barriers hav- 
ing little resistance to gas flow is described for those parts of 
homes and buildings that interface with the soil or surficial rock to 
reduce soil-gas (radon) entry into structures. The outside or soil- 
side barrier interfaces with the soil. A barrier placed on the soil 
under the subslab aggregate is an important element in this 
design. This forms the outer barrier for the floor. The subslab ag- 
gregate forms a permeable layer, while the slab and caulking form 
the inner barrier. If hollow-block walls are used, the hollow space is 
connected to the subslab aggregate to form a small interconnected 
permeable volume between the inner and outer barriers that can 
be managed in the following ways to reduce soil-gas entry into the 
structure. 1. Sealed. 2. Passively vented to outdoor air. 3. 
Passively depressurized using an internal stack. 4. Actively depres- 
surized. 5. Actively pressurized. in addition to basements with 
hollow-block walls, the double-barrier technique can be adapted to 
solid-wall, crawl-space, and slab-on-grade construction including 
various combinations. (orig.). (9 refs., 1 fig., 1 tab.). 


25849 (NEI-Fl-222(v.4), pp. 651-656) A study of the influ- 
ence of a gravel subsiab layer on radon entry rate using two 
basement structures. Robinson, A.L. (Lawrence Berkeley Lab., 
CA (United States). Energy and Environment Div.); Sextro, R.G.; 
Fisk, W.J.; Garbesi, K.; Wooley, J.; Wollenberg, H.A. Helsinki Univ. 
of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and 
Air Conditioning. 1993. (CONF-930701-: 6. international confer- 
ence on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

In buildings with elevated radon concentrations, the dominant 
transport mechanism of radon is advective flow of soil gas into the 
building substructure. However, the building-soil system is often 
complex, making detailed studies of the radon source term difficult. 
In order-to examine radon entry into buildings, we have con- 
structed two room-size, precisely-fabricated basement structures at 
a site with relatively homogeneous, moderately permeable soil. The 
basements are identical except that one lies directly on native soil 
whereas the other lies on a high permeability aggregate layer. The 
soil pressure field and radon entry rate have been measured for 
different basement pressures and environmental conditions. The 
subslab gravel layer greatly enhances the advective entry of radon 
into the structure; when the structures are depressurized, the 
radon entry rate into the structure with the subslab gravel layer is 
more than a factor of 3 times the radon entry rate into the other 
Structure for the same depressurization. The gravel subslab layer 
also spreads the pressure field around the structure, extending the 
field of influence of the structure and the region from which it 
draws radon. (orig.). (7 refs., 3 figs.). 


25850 


(NEI-Fl-222(v.4), pp. 657-661) Energy efficiency and 
radon mitigation. Scott, A. (Arthur Scott and Associates, Missis- 
sauga (Canada)). Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Heating, Ventilation and Air Conditioning. 1993. (CONF- 


930701-: 6. international conference on indoor air quality and 
climate, Helsinki (Finland), 4-8 Jul 1993). in Indoor Air ‘93. Parti- 
cles, microbes, radon: Proceedings. 687p. Order Number 
DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The work done by the natural forces that bring soil gas and 
radon into a building is less than 0.3 mW. Many retrofit radon miti- 
gation systems use 60 W fans to prevent soil gas entry-2*10° 
times higher power, and impose an additional energy penalty by 
removing conditioned air from the building. The reasons for this 
power disparity are largely due to difficulties in distributing the fan 
suction effectively. Energy consumption can be decreased by pre- 
venting building air leakage into the system and by improving the 
electrical efficiency of the fan. The largest potential for energy 
reduction comes in new construction, where modifications in foun- 
dation design with radon exclusion in mind can achieve very low 
energy consumptions. (orig.). (1 ref., 1 fig.). 
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25851 (NEI-Fl-222(v.4), pp. 663-668) A coupled multizone 
flow and radon transport model of radon entry and concentra- 
tions in a crawlspace house. Sextro, R.G. (Lawrence Berkeley 
Lab., Berkeley, CA (United States). Indoor Environment Program); 
Feustel, H.E.; Modera, M.P.; Revzan, K.L.; Sherman, M.H. Helsinki 
Univ. of Technology, Otaniemi (Finland). Lab. of Heating, Ventilation 
and Air Conditioning. 1993. (CONF-930701—: 6. international con- 
ference on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 
1993). In Indoor Air ’93. Particles, microbes, radon: Proceedings. 
687p. Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

We have combined a numerical model of radon migration 
through soil with a multi zone air flow model to predict radon entry 
and concentrations in crawlspace houses typical of those con- 
structed in Florida, USA. The multi zone air flow model simulates 
pressure differences between zones and the corresponding zone- 
to-zone air flows in response to meteorological data, while a 
building energy simulation model was used to estimate 'on-times’ 
for the forced-air furnace system. Radon concentration in the 
crawlispace is highest in the summer season, however the living 
space radon concentration for this season is quite low. This situa- 
tion arises because the interzonal flow in summer is mainly from 
the living space to the crawlspace, thereby minimizing the radon 
transport from the crawlspace into the house. Based on a paramet- 
ric analysis, changes in the crawlspace vent area had a larger 
effect on radon concentrations in both the crawlspace and living 
space, while changes in the leakage distribution of the building 
shell or the duct system produced only small effects on the radon 
concentration in either zone. (orig.). (9 refs., 1 fig., 2 tabs.). 


25852 (NEI-Fl-222(v.4), pp. 669-674) Impact of ventilation/ 
pressurization on indoor air contaminants in schools. Shaugh- 
nessy, R.J. (Univ. of Tulsa, OK (United States). Dept. of Chemical 
Engineering); Turk, B.H.; Levetin, E.; Brennan, T.; Fisher, E.J.; Lig- 
man, B.K. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

As part of a continuing technology development effort to control 
radon in schools, The U.S. Environmental Protection Agency’s 
(EPA) School Evaluation Program (SEP) team in cooperation with 
U.S. EPA's Region 6 office has performed radon mitigation in two 
Southwestern United States schools utilizing the method of ventila- 
tion/pressurization control technology. Schools were inspected and 
IAQ measurements made with respect to carbon dioxide, 
bioaerosols, volatile organic compounds, and respirable particles. 
Premitigation results indicated poor ventilation conditions existed 
throughout the school buildings. Elevated levels of respirable parti- 
cles were measured, yet no conclusions with respect to health 
could be implied. Post-mitigation results support, but do not prove 
the hypothesis that improved ventilation to control radon will also 
reduce other indicator indoor air contaminants. (orig.). (9 refs., 4 
tabs.). 


25853 (NEI-Fl-222(v.4), pp. 675-680) Soll gas and radon 
entry potential measurements in central Florida houses. Turk, 
B.H. (Mountain West Technical Associates, Santa Fe, NM (United 
States)). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

A technique to quantify the various parameters associated with 
the pressure-driven entry rate of soil gas and radon into buildings 
has been applied to five central Florida houses with slab-on-grade 
construction. Results indicate that the slabs of these Florida 
houses are more resistant to soil gas flow than slabs in previously 
studied New Jersey and New Mexico houses. The data for loca- 
tions near the slab perimeter show that the resistance to soil gas 
flow is greater for the slab than for the underlying materials/soils, 





implying that the slab resistance is a slightly dominant factor con- 
trolling soil gas entry in these houses. As in the New Jersey and 
New Mexico houses, soil gas and radon entry potentials were high- 
est near the slab perimeters. In contrast to the earlier studies, 
geometric mean radon entry potentials did not correlate well with 
measured indoor radon levels. (orig.). (4 refs., 1 fig., 2 tabs.). 


25854 (NEI-Fl-222(v.4), pp. 681-686) Performance of base- 
ment with depressurized enclosure cavities. Walkinshaw, D.S. 
(Indoor Air Technologies Inc., Ottawa (Canada)); Mitalas, G.P.; 
Wheatley, R. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In indoor Air '93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

This paper provides performance data for five Canadian dwellings 
with depressurized enclosure cavity system finished basements 
constructed in 1992. Four were retrofits in basements with moisture 
and air quality concerns. One was integrated in the construction of 
a new house. In contrast to a conventionally finished basement, 
this system of finishing accommodated water leakage without ma- 
terial soaking and damage. In the two poured concrete basements, 
radon was reduced to near outdoor values with exhaust rates of 5 
to 6 L/s while for another with concrete block walls, a 35 L/s ex- 
haust rate was required. These exhaust rates had little impact on 
house depressurization, a factor in furnace venting safety. Thermal 
gradients above the low emissivity floor cavities were one-third of 
those above the concrete slabs, and basement energy use was re- 
duced by 20-25 percent. (orig.). (18 refs., 2 figs., 2 tabs.). 


25855 (NEI-NO-416) Diode laser spectroscopy for gas 
monitoring of environmental pollution and for industrial pro- 
cess and emission control. Ballangrud, Aa.M. Oslo Univ. 
(Norway). Jun 1993. 160p. Order Number DE94783318. Source: 
OSTI; NTIS. 

In this thesis, in situ measurements of industrial gas emission 
were performed with diode laser sensors. Field measurements of 
the ammonia emission from a power plant, a fertilizer plant and 
from agricultural activities are reported. Further, measurements of 
the oxygen concentration in an anode baking furnace were per- 
formed to demonstrate the potential of using such sensors for 
combustion control. NO2 and CO are measured in the laboratory. 
The diode laser sensors are based on a wavelength modulation 
technique with second harmonic detection. By tuning the laser fre- 
quency over an absorption line, the direct absorption measured can 
be used for quantitative gas monitoring. High sensitivity is achieved 
by modulating the diode laser with a high frequency injection cur- 
rent when the laser frequency is tuned over the absorption line. 
Using a second harmonic of the modulation frequency, a minimum 
detectable absorption of about 10-> was achieved. The measure- 
ments performed with the diode laser sensors, demonstrate the 
potential of this spectroscopic measurement technique for in situ, 
real time monitoring of environmental pollution and for industrial 
process and emission control. The basic advantages of diode laser 
spectroscopic techniques compared to gas sensors in use today 
are high sensitivity, fast time response, long term stability resulting 
in a stable instrument calibration, negligible interference with other 
gases, high reliability and the potential of low instrument cost and 
maintenance. This technique is attractive for gas measurements in 
rough, industrial environments. 53 refs., 65 figs., 14 tabs. 


25856 (NILU-OR-15/93) SF, as a greenhouse gas: an as- 
sessment of Norwegian and global sources and the global 
warming potential. Stordal, F. (Norsk Inst. for Luftforskning, 
Kjeller (Norway)); Innset, B.; Myhre, G.; Grossman, A.S. Norsk 
Inst. for Luftforskning, Kjeller (Norway). Dec 1993. 28p. Order 
Number DE94777297. Source: OSTI; NTIS. 

Norwegian and global sources of SF, have been assessed, and 
the global warming potential (GWP) values have been calculated. It 
is found that on a global scale SF, plays a minor role in the cur- 
rently increasing greenhouse effect. However, in some countries, 
as e.g. Norway, SF. plays a more important role due to a highly 
developed magnesium industry. 38 refs., 2 figs., 9 tabs. 
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25857 (NILU-OR-23/92) Harmonization of emission inven- 
torying in the EMEP countries: Final report. Pacyna, J.M. Norsk 
Inst. for Luftforskning, Kjeller (Norway). Mar 1992. 18p. Order 
Number DE94783321. Source: OSTI; NTIS. 

The report describes various tasks taken within the project aim- 
ing at harmonization of emission inventorying in the European 
Communities (ECE) region. Guidelines for reporting and estimation 
of emission data for SO,, NO, volatile organic compounds, except 
methane (NMWOCs), CH,, NH3 and CO in the ECE region, 
prepared within the project, are the first step to achieve the harmo- 
nization. The guidelines were accepted the the Executive Body 
(EB) to the convention, for use in the Parties. A concept of emis- 
sion factor handbook is also presented, 


25858 (NILU-OR-59/93) The heavy gas dispersion model 
INSGAS: Description of program and user’s guide. Walker, S.- 
E. Norsk Inst. for Luftforskning, Kjeller (Norway). Dec 1993. 32p. 
(In Norwegian). Order Number DE94777298. Source: OSTI; NTIS. 

The program INSGAS, developed by the Norwegian institute for 
Air Research (NILU), is a computer program for calculation of the 
dispersion of heavy and cold gas clouds in the atmosphere due to 
a conceived instantaneous release. The program is based on a 
theory originally developed by Karl J. Eidsvik. The program also 
contains a conversion to passive dispersion of the gas cloud 
(Gaussian dispersion). The report gives a description of the pro- 
gram and the input parameters of the model. In addition, examples 
of model runs with results are given. The mathematical equations 
of the model are also described. 6 refs., 1 fig., 4 tabs. 


25859 (NILU-OR-61/93) International cooperative program 
on effects on materials, including historic and cultural monu- 
ments: Environmental data report September 1991 to August 
1992. Henriksen, J.F.; Arnesen, K.; Rode, A. Norsk Inst. for Luft- 
forskning, Kjeller (Norway). Dec 1993. 66p. Order Number 
DE94777296. Source: OSTI; NTIS. 

The International Co-operative Programme on Effects on Materi- 
als, including Historic and Cultural Monuments has an extensive 
program on material exposure in well defined environments. This 
report includes the environmental data from the fifth exposure year 
of temperature, relative humidity, time of wetness, sunshine hours, 
concentrations of SO2, NOs, O3, and precipitation amount and 
quality. The yearly results from the previous years are also reported 
and the quality of data has been evaluated. 4 refs., 5 figs., 2 tabs. 


25860 (NILU-TR-4/93) Air pollution modeling: Sources - 
meteorology - air quality. Sivertsen, B. Norsk Inst. for Luftforskn- 
ing, Kjeller (Norway). Aug 1993. 186p. Order Number 
DE94783347. Source: OSTI; NTIS. 

This report is a collection of lectures given at the Central Pollu- 
tion Control Board in Delhi, India in 1992 as part of the "Training 
programme on modeling and surveillance of dispersion and move- 
ment of pollutants” undertaken for the Directorate for Development 
Cooperation (NORAD). The six presented lectures have the head- 
ings: Air pollution; Emission of air pollution; Meteorology; Air 
quality sampling and analysis; Air pollution models; Air quality as- 
sessment and surveillance. 3 refs., 78 figs., 21 tabs. 


25861 (NREL/TP—425-6650) Impacts of alternative fuels on 
air quality. Taylor, P.H. (Dayton Univ., OH (United States). Re- 
search Inst.); Dellinger, B. National Renewable Energy Lab., 
Golden, CO (United States); Dayton Univ., OH (United States). Re- 
search Inst. Jun 1994. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. Order Num- 
ber DE94006928. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to determine the impact of 
alternative fuels on air quality, particularly ozone formation. The al- 
ternative fuels of interest are methanol, ethanol, liquefied petroleum 
gas, and natural gas. During the first year of study, researchers 
obtained qualitative data on the thermal degradation products from 
the fuel-lean (oxidative), stoichiometric, and fuel-rich (pyrolytic) de- 
composition of methanol and ethanol. The thermal degradation of 
ethanol produced a substantially larger number of intermediate or- 
ganic by-products than the similar thermal degradation of 
methanol, and the organic intermediate by-products lacked stability. 
Also, a qualitative comparison of the UDRI flow reactor data with 
previous engine test showed that, for methanol, formaldehyde and 
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acetone were the organic by-products observed in both types of 
tests; for ethanol, only very limited data were located. 


25862 (NREL/TP-462-5438) Cooling the greenhouse effect: 
Options and costs for reducing CO2 emissions from the Amer- 
ican Electric Power Company. Helme, N. (Center for Clean Air 
Policy, Washington, DC (United States)); Popovich, M.G.; Gille, J. 
National Renewable Energy Lab., Golden, CO (United States). 
May 1993. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE93000086. Source: OSTI; NTIS; GPO Dep. 

A recent report from the National Academy of Sciences con- 
cludes that the earth is likely to face a doubling of preindustrial 
greenhouse gases in the next half century. This doubling could be 
expected to push average global temperatures. up from between 
1.8 to 9 degrees Fahrenheit. Much of the potential for human im- 
pacts on the global climate is linked to fossil fuel consumption. 
Carbon dioxide emissions from energy consumption in the US to- 
tals about one-quarter of the world’s total emissions from energy 
consumption. Global warming is different from other environmental 
problems because COz emissions can be captured naturally by 
trees, grasses, soil, and other plants. In contrast, acid rain emis- 
sions reductions can only be accomplished through switching to 
lower-polluting fuels, conserving energy, or installing costly retrofit 
technologies. Terrestrial biota, such as trees, plants, grasses and 
soils, directly affect the CO. concentrations in the atmosphere. A 
number of reports have concluded that forestry and land-use prac- 
tices can increase CO, sequestration and can help reduce or delay 
the threat of global warming 


25863 (PNL-—9000-Pt.3) Pacific Northwest Laboratory an- 
nual report for 1993 to the DOE Office of Energy Research: 
Part 3: Atmospheric and climate research. Pacific Northwest 
Lab., Richland, WA (United States). May 1994. 104p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94014041. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy’s (DOE’s) Office of Health and 
Environmental Research (OHER) atmospheric sciences and carbon 
dioxide research programs provide the DOE with scientifically de- 
fensible information on the local, regional, and global distributions 
of energy-related pollutants and their effects on climate. PNL has 
had a long history of technical leadership in the atmospheric sci- 
ences research programs within OHER. Within the Environmental 
Sciences Division of OHER, the Atmospheric Chemistry Program 
continues DOE's long-term commitment to understanding the local, 
regional, and global effects of energy-related air pollutants. Re- 
search through direct measurement, numerical modeling, and 
analytical studies in the Atmospheric Chemistry Program empha- 
sizes the long-range transport, chemical transformation, and 
removal of emitted pollutants, photochemically produced oxidant 
species, nitrogen-reservoir species, and aerosols. The atmospheric 
studies in Complex Terrain Program applies basic research on 
atmospheric boundary layer structure and evolution over inhomo- 
geneous terrain to DOE's site-specific and generic mission needs 
in site safety, air quality, and climate change. Research at PNL 
provides basic scientific underpinnings to DOE’s program of global 
climate research. Research projects within the core carbon dioxide 
and ocean research programs are now integrated with those in the 
Atmospheric Radiation Measurements, the Computer Hardware, 
Advanced Mathematics and Model Physics, and Quantitative Links 
program to form DOE's contribution to the US Global Change Re- 
search Program. The description of ongoing atmospheric and 
climate research at PNL is organized in two broad research areas: 
atmospheric research; and climate research. This report describes 
the progress in fiscal year 1993 in each of these areas. Individual 


papers have been processed separately for inclusion in the appro- 
priate data bases. 


25864 
spheric models: Fourth year report. Crowley, T.J. (Applied 
Research Corp., College Station, TX (United States)); North, G.R.; 
Smith, N.R. Pacific Northwest Lab., Richland, WA (United States); 
Applied Research Corp., College Station, TX (United States). May 
1994. 60p. Sponsored by USDOE, Washington, DC (United 


(PNL-9415) Regional forecasting with global atmo- 
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States). DOE Contract AC06-76RL01830. Order 
DE94013957. Source: OSTI; NTIS; INIS; GPO Dep. 

The scope of the report is to present the results of the fourth 
year's work on the atmospheric modeling part of the global climate 
studies task. The development testing of computer models and ini- 
tial results are discussed. The appendices contain studies that 
provide supporting information and guidance to the modeling work 
and further details on computer model development. Complete 
documentation of the models, including user information, will be 
prepared under separate reports and manuals. 


25865 (PNL-9416) Regional forecasting with global atmo- 
spheric models: Third year report. Crowley, T.J. (Applied 
Research Corp., College Station, TX (United States)); North, G.R.; 
Smith, N.R. Pacific Northwest Lab., Richland, WA (United States); 
Applied Research Corp., College Station, TX (United States). May 
1994. 328p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94013863. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was prepared by the Applied Research Corporation 
(ARC), College Station, Texas, under subcontract to Pacific North- 
west Laboratory (PNL) as part of a global climate studies task. The 
task supports site characterization work required for the selection 
of a potential high-level nuclear waste repository and is part of the 
Performance Assessment Scientific Support (PASS) Program at 
PNL. The work is under the overall direction of the Office of Civil- 
ian Radioactive Waste Management (OCRWM), US Department of 
Energy Headquarters, Washington, DC. The scope of the report is 
to present the results of the third year’s work on the atmospheric 
modeling part of the global climate studies task. The development 
testing of computer models and initial results are discussed. The 
appendices contain several studies that provide supporting infor- 
mation and guidance to the modeling work and further details on 
computer model development. Complete documentation of the 
models, including user information, will be prepared under separate 
reports and manuals. 


25866 (PSI-94-08) Mesoscale transport of atmospheric 
pollutants across the Alps. Lamprecht, R. (ed.) (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Jun 1994. 157p. (in English, German). Order Num- 
ber DE94774476. Source: OSTI; NTIS. 

Within the framework of the TRACT (=TRANSPORT OF POLLU- 
TANTS OVER COMPLEX TERRAIN. Sub-project of EUROTRAC. 
An EUREKA environmental project) project, a group of scientists 
from Italian and Swiss research institutes and the Joint Research 
Centre of the European Community proposed an experiment called 
TRANSALP, which was designed to provide rationales for the pos- 
sibility of transalpine air pollutant transport between the western 
Po-Valley and the Swiss Plateau and vice-versa. The identification 
of the respective transport channels in the Alpine region was of 
particular interest to the project. Independently of political aspects 
related to the hypothesis that atmospheric pollutants released on 
one side of the Alps may affect the air quality on the other side, 
this question deserves specific investigation for the following rea- 
son: The knowledge of the flow and turbulence dynamics within 
the planitary boundary layer over the Alps is very limited and the 
transport and dispersion conditions for air constituants are certainly 
totally different than over flat terrain. Little is known e.g. about the 
meteorological transport processes which effect the transmission of 
Saharan dust to the Rhine Valley. These considerations led to the 
decision to carry out a number of field experiments in the Central 
Alps in order to investigate the transalpine air mass exchange by 
releasing a passive atmospheric tracer (C7F,4). Between 1989 and 
1991 four different tracer experiments were carried out. This report 
is intended to present and summarize the findings of all the tracer 
experiments carried out within the framework of TRANSALP. 
Where already available, a modeling based interpretation is in- 
cluded. (author) figs., tabs., refs. 


25867 (PSI-94-08, pp. 21-24) A project description for the 
initial experiment in October 1989. Lamprecht, R. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)); Sandroni, S. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Jun 1994. In Mesoscale transport of 
atmospheric pollutants across the Alps. 157p. Order Number 
DE94774476. Source: OSTI; NTIS. 


Number 





Within the framework of the TRANSALP proposal discussed at 
Ispra in 1988 we are planning an initial experiment of tracer re- 
lease in the Canton Ticino near the Italian-Swiss frontier. This 
experiment is intended to be the starting point for a series of future 
experiments performed in order to prepare for the fullscale trans- 
Alpine tracer experiment, tentatively anticipated for 1991. It is 
desired that already these preparatory phases will reveal informa- 
tion about the possible mechanisms of trans-Alpine air pollutant 
exchange. (author) 1 fig. 


25868 (PSI-94-08, pp. 25-56) A paper collection on the first 
tracer release experiment in a subalpine valley. Ambrosetti, P. 
(Swiss Meteorological Institute, Locarno-Monti (Switzeriand)); 
Spinedi, F.; Anfossi, D.; Cieslik, S.; Gaglione, P.; Sandroni, S.; 
Stingele, A.; Lamprecht, R.; Marzorati, A. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). Jun 1994. In Mesoscale transport of atmo- 
spheric pollutants across the Alps. 157p. Order Number 
DE94774476. Source: OSTI; NTIS. 

An atmospheric tracer release experiment took place in the Ti- 
cino river valley (Southern Switzerland) during October 1989, in 
order to gain knowledge about the air mass transport process 
across the Alps. This exercise is the first one of a plurannual se- 
ries of experiments; simple meteorological conditions, typical for a 
subalpine valley (mountain-valley breeze), were thus chosen. The 
releases were made on days 5 and 19 October. An extended me- 
teorological coperture network was set up and operated during the 
whole month. Besides the synoptic observations, meteorological 
data were made available through a dozen of portable stations, 
three Doppler sounders and a sonic anemometer. Pilot balloons 
and tetroons were launched during the release days. The tracer 
concentration profiles along the valley showed a classical exponen- 
tial decrease versus distance. Released at about 40 km from the 
main mountain range, the tracer reached the Gotthard pass. A pre- 
liminary simulation with a simple gaussian model showed good 
agreement with the observed concentrations, which is rather sur- 
prising for a disturbed topography. (author) figs., tabs., refs. 


25869 (PSI-94-08, pp. 57-64) Simulation of transport and 
dispersion of tracer releases. Graziani, G. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre); Gi- 
rardi, F.; Vernetti, C.; Grippa, G. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Jun 1994. In Mesoscale transport of atmospheric 
pollutants across the Alps. 157p. Order Number DE94774476. 
Source: OSTI; NTIS. 

Decisions in the management and control of atmospheric pollu- 
tion are increasingly based on results of atmospheric dispersion 
models, which should therefore be extensively verified and vali- 
dated in a comprehensive programme of model development and 
application. The use of perfluorocarbon (PFC) tracers has a good 
potential for validation of mesoscale and long range models, which 
are of special importance in the transfrontier problems of interest 
for the European Community. This paper deals with several experi- 
ments, performed at distances such as to include more than one 
country in the domain of investigation. In the first part, an analysis 
of two in-field campaigns carried out under the TRANSALP project 
(TRACT-EUROTRACT) will be performed. The experimental tracer 
concentration values are here compared with those calculated by 
means of a particle-in-cell model, coupled with a diagnostic wind- 
field model. In the second part, the planning of a European Tracer 
Experiment (ETEX), aimed at qualifying the long range atmo- 
spheric transport models over episodes in the range of a few 
thousands kilometers, is reported. (author) 7 figs., 2 tabs., 9 refs. 


25870 (PSI-94-08, pp. 79-87) Meteorological conditions 
during September-October 1990. Ambrosetti, P. (Swiss Meteoro- 
logical Institute, Locarno-Monti (Switzerland)). Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Jun 1994. In Mesoscale transport of 
atmospheric pollutants across the Alps. 157p. Order Number 
DE94774476. Source: OSTI; NTIS. 

We investigate here the weather conditions on the southern 
slope of the Alps during the 15 September - 15 October 1990 pe- 
riod, when the TRANSALP-Experiment was planned. As already 
observed during the last years, the weather has been quite un- 
usual in our region. The conditions have been often unsuitable for 
the tracer-release experiment. In this report we analyse the synop- 
tic conditions during the experiment days and present some data 
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from our automated meteorological stations: Locarno-Monti, Maga- 
dino, Cimetta, Comprovasco, Piotta and Guetsch. (author) 12 figs. 


25871 (PSI-94-08, pp. 88-105) Mesoscale transport of at- 
mospheric trace gases across the central Alps: The 
TRANSALP-90 tracer experiment. Stingele, A. (Commission of 
the European Communities, Ispra (Italy). Joint Research Centre). 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). Jun 1994. In 
Mesoscale transport of atmospheric pollutants across the Alps. 
157p. Order Number DE94774476. Source: OSTI; NTIS. 

In the frame of TRACT a group of scientists from Italy, Switzer- 
land and the Joint Research Centre of the Commission of the 
European Communities proposed an experiment called TRANSALP 
which has as its main scientific objectives to study the transport of 
atmospheric trace constituents over the alpine barrier from the 
Western Po Valley to the Swiss plateau and vice versa, to identify 
the main transport and to improve the rather limited knowledge on 
the possible transalpine exchange of anthropogenic pollutants. As 
the direct measurement of anthropogenic pollutants in the higher 
alpine region is out of reach for conventional instrumentation and 
measured values can be hardly linked to a defined emission area it 
was agreed to perform a certain number of artificial tracer experi- 
ments, whose scale and complexity should increase in a step by 
step approach from one experiment to the other and which would 
allow to simulate in an unequivocal source-receptor relation the 


transalpine transport of anthropogenic pollutants. (author) 15 figs., 
3 tabs. 


25872 (PS94-08, pp. 106-109) Results of tracer experi- 
ments over complex alpine terrain. Lamprecht, R. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland)). Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Jun 1994. In Mesoscale transport of atmospheric 
pollutants across the Alps. 157p. Order Number DE94774476. 
Source: OSTI; NTIS. 

Within the frame of the TRANSALP project tracer release studies 
were performed in prealpine valleys in the Canton Ticino during 
October 1989. The subsequent overflow of tracer gas over the 
mountain barrier of the Saint Gotthard area was investigated during 
a second experiment in September 1990. (author) 8 figs., 4 refs. 


25873 (PS/-94-08, pp. 113-116) Tracer experiment to study 
air flow across the Alps: A contribution to subproject TRACT. 
Nodop, K. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre); Cieslik, S.; Gaglione, P.; Stingele, 
A.; Ambrosetti, P.; Anfossi, D.; Lamprecht, R.; Marzorati, A.; Zim- 
mermann, H. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Jun 
1994. In Mesoscale transport of atmospheric pollutants across the 
Alps. 157p. Order Number DE94774476. Source: OSTI; NTIS. 

Within the EUROTRAC subproject TRACT (Transport of Air Pol- 
lutants over Complex Terrain) three pre-experiments have been 
performed to study air flow in complex mountainous terrain: - in 
1989 the split if the airflow between the Leventina and Blenio val- 
ley was investigated, - in 1990 the overflow of the alpine barrier 
(Locomagno, Gottardo, Nufenen) was studied, - in 1991 the air 
flow across the Alps was studied in an extended area and opposite 
to the previous ones i.e. in a north to south transport direction. The 
general layout of this experiment and the first results are given 
here. (author) 2 figs. 


25874 (PSI-94-08, pp. 117-137) A transport and dispersion 
model performance evaluation using the results of a tracer ex- 
periment in complex terrain. Lamprecht, R. (Paul Scherrer Inst. 
(PSI), Villigen (Switzerland)); Berlowitz, D. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Jun 1994. In Mesoscale transport of 
atmospheric pollutants across the Alps. 157p. Order Number 
DE94774476. Source: OSTI; NTIS. 

A short range tracer experiment was carried out under purely 
thermic wind conditions over prealpine complex terrain in Switzer- 
land. The air pollution dispersion scenario was analyzed on the 
basis of the Monte Carlo air quality model PARTRAC for passive 
air constituents. The required 3D-flow fields were generated diag- 
nostically by the mass consistent wind model CONDOR and 
prognostically by the non-hydrostatic mesoscale meteorological 
model MEMO. The prognostic flow field were generated by a pas- 
sive model nesting technique in order to consider the influence of a 
large scale thermo-topographically induced wind system between 
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the Swiss Plateau and the Alps. The occurrence of this wind 
regime was suggested by the model results relying on the diagnos- 
tic wind fields. Furthermore, the reliability of the concentration 
predictions was assessed on the basis of a model performance 
analysis by comparing the computed concentration fields to the 
corresponding measured data. (author) 9 figs., 2 tabs., 23 refs. 


25875 (PSI-94-08, pp. 141-145) Modelling of air pollution 
dispersion with Monte Carlo diffusion model. Lamprecht, R. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Jun 1994. In Mesoscale transport 
of atmospheric pollutants across the Alps. 157p. Order Number 
DE94774476. Source: OSTI; NTIS. 

A Lagrangian stochastic model for the simulation of air pollution 
dispersion in complex terrain has been developed. The general 
concept of this model and its verification against an asymptotical 
solution of the diffusion-advection equation from K-theory is subject 
of this presentation. (author) 8 figs., 3 refs. 


25876 (PSI-94-08, pp. 146-155) Modelisation of the three- 
dimensional wind field above the alpine region. Clerici, G. 
(A.R.S., ENI, Milan (Italy)); Micheletti, S.; Sandroni, S. Paul Scher- 
rer Inst. (PSI), Villigen (Switzerland). Jun 1994. In Mesoscale 
transport of atmospheric pollutants across the Alps. 157p. Order 
Number DE94774476. Source: OSTI; NTIS. 

Dispersion and transport of atmospheric pollutants over complex 
terrain have been recognized as an important research item in the 
frame of EUROTRAC. The transboundary transport evaluated by 
conventional models (e.g. EMEP) is largely uncertain particularly 
for the Alpine countries where orographic barriers of an average 
height of 3500 m (Western Alps) strongly modify the air masses 
circulation. The frequent decoupling of the low-level circulation from 
the synoptic-scale flow is a well known fact in the Po valley and in 
its adjacent pre-Alpine region. The closed low-level circulation, par- 
ticularly downwind of the Western Alps which include the highest 
summits, can lead to high concentrations of pollutants, especially 
during periods of thermal inversion in the winter. The presence of 
densely populated areas on both sides of the Alps and this particu- 
lar climatology were some of the motivations of a research 
proposal named TRANSALP (Transport of air trace constituents 
over the Itaiian-Swiss Alps) including contributions from laborato- 
ries of Italy, Switzerland, West Germany and Denmark; this 
proposal has been very recently accepted among the EUROTRAC 
project. (author) 5 figs., 2 tabs., 6 refs. 


25877 (SAND-94-1423C) Spectroscopic database for multi- 
spectral UV laser remote sensing measurements. Tisone, G.C.; 
Hargis, P.J. Jr.; Clark, B.; Wakefield-Reyes, C. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9404162-3: 1994 caliope interim technical 
review, Oakland, CA (United States), 26-28 Apr 1994). Order Num- 
ber DE94012922. Source: OSTI; NTIS; GPO Dep. 

The optimization of UV laser remote sensing systems and the in- 
terpretation of the return signals from these systems require 
detailed absorption and fluorescence spectra for the species of in- 
terest. Multispectral fluorescence techniques additionally require a 
database of dispersed UV fluorescence excitation spectra. Excita- 
tion wavelengths between 250 and 400 nm and fluorescence 
wavelengths in the 200 to 700 nm range are of interest. 


25878 (SAND-94-1498C) CALIOPE UV laser remote sens- 
ing data acquisition and control subsystem. Eyer, H.H.; Turner, 
J.R.; Daniels, J.W. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9404162-5: 1994 caliope interim technical review, Oakland, CA 
(United States), 26-28 Apr 1994). Order Number DE94012920. 
Source: OSTI; NTIS; GPO Dep. 

This paper will discuss the UV Laser Remote Sensing Data 
Acquisition and Control Subsystem being developed by Sandia Na- 
tional Laboratories in support of the CALIOPE program. Details 
include the control of active system elements including the laser 
and beam steering mirror, passive system elements including de- 
tectors and signal processing instrumentation, and the acquisition 
and transfer of data for archival and evaluation by the multivariate 
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analysis algorithm. Using the LabVIEW design philosophy devel- 
oped for laboratory testing as a baseline, this evolving subsystem 
will initially support the UV fluorescence calibration and background 
data collections planned at SNL and the October 1994 Ground 
Field Experiment at the Nevada Test Site. The subsystem will then 
be upgraded to support an integrated DIAL/fluorescence capability 
for the April 1995 Ground Field Experiment and the October 1995 
Elevated Platform Field Experiment. 


25879 (SAND-—94-1519C) Integrated UV fluorescence/DIAL 
model. Jefferson, K.J. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9404162—4: 1994 caliope interim technical review, Oakland, CA 
(United States), 26-28 Apr 1994). Order Number DE94012924. 
Source: OSTI; NTIS; GPO Dep. 

Current SNL CALIOPE modeling efforts have produced an initial 
model that addresses DIAL issues of wavelength, hardware design 
parameters, range evaluation, etc. Although this model is produc- 
ing valuable results and will be used to support the planning and 
evaluations necessary for the first ground field experiment, it is ex- 
pected to have limitations with the complex science issues that 
affect the CALIOPE program. In particular, the multi-dimensional 
effects of atmospheric turbulence, plume dynamics, speckle, etc., 
may be significant issues and must be evaluated in detail as the 
program moves to the detection of liquids and solids, longer 
ranges, and elevated platform environments. The goal of the inte- 
grated UV fluorescence/DIAL modeling effort is to build upon the 
knowledge obtained in developing and exercising the initial model 
to adequately support the future activities of this program. This 
paper will address the development of the integrated UV model, is- 
sues and limiting assumptions that may be needed in order to 
address the-complex phenomena involved, limits of expected per- 
formance, and the potential use of this model. 


25880 (UCRL-ID—116573) CERES progress report: Phases 
1 and 2. Dannevik, W.P. (Lawrence Livermore National Lab., CA 
(United States)); Ambrosiano, J.; Kercher, J.; Penner, J.E.; 
Emanuel, W. Lawrence Livermore National Lab., CA (United 
States). 27 May 1994. 61p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014730. Source: OSTI; NTIS; GPO Dep. 

The CERES project represents a long-term commitment of 
LLNL's Global Climate Research Division to the EPA. The goal is 
to build an Earth System Model (ESM) with the ability in the near 
future to assist EPA in carrying out its responsibilities in the envi- 
ronmental policy and assessment arena, with particular emphasis 
on the terrestrial ecosystem components of the Earth system. 
There are two complementary aspects of the CERES development 
plan. The first is to provide a computational framework and model- 
ing infrastructure for ESM development. The goal is to create an 
"open architecture” enabling submodels from different research 
groups studying terrestrial ecosystems to become part of a fully- 
coupled model of the Earth’s climate system. The second goal is to 
contribute fundamentally to understanding of the terrestrial compo- 
nent of the Earth system by developing advanced models. During 
this first phase of the CERES project, these two activities have 
been somewhat separate; the software engineering and framework 
building activity having been done in parallel with terrestrial model 
development. These two activities are merging as the framework 
becomes more mature, with robust software tools, and with a 
growing complement of tuned and benchmarked submodels and as 
the ecosystem models become fully incorporated into the ESM 
modeling framework. Two appendices contain the following papers: 
(1) "Research Recommendations to the EPA in Support of Earth 
System Modeling Activities,” LLNL CERES project report; and (2) 
"Progress Report on Terrestrial Model Development: Research in 
Support of the CERES Earth System Modeling Project,” LLNL 
CERES project report. 


25881 (UCRL-ID-116622) Research recommendations to 
the EPA in support of earth system modeling activities. Am- 
brosiano, J.J.; Dannevik, W.P.; Kercher, J.; Miller, N.L.; Penner, 
J.E.; Rotman, D. Lawrence Livermore National Lab., CA (United 
States). 6 May 1994. 7p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014354. Source: OSTI; NTIS; GPO Dep. 

A theme which emerges from our simple considerations is that 
some well-planned early parametric and sensitivity studies, using 
current-generation coupled Earth system model components, along 
with simplistic proxy models of terrestrial biospheric and biogeo- 
chemical processes, could furnish valuable information to help 
guide the development of a longer-term plan for research support- 
ing ESM development. This theme is rooted in the premise that the 
importance of various ESM component processes can be fully as- 
sessed only from the perspective of a complete coupling of that 
process into the ESM context. That is, the question, “How well 
must a given process be modelied”? Cannot be answered in isola- 
tion, but rather requires a careful blend of process research and 
coupled model studies. 


25882 (UCRL-MA-116567) FEM3C, An improved three- 
dimensional heavy-gas dispersion model: User’s manual. 
Chan, S.T. Lawrence Livermore National Lab., CA (United States). 
Mar 1994. 88p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94014731. Source: OSTI; NTIS; GPO Dep. 

FEM3C is another upgraded version of FEM3 (a _ three- 
dimensional Finite Element Model), which was developed primarily 
for simulating the atmospheric dispersion of heavier-than-air gas 
(or heavy gas) releases, based on solving the fully three- 
dimensional, time-dependent conservation equations of mass, 
momentum, energy, and species of an inert gas or a pollutant in 
the form of vapor/droplets. A generalized anelastic approximation, 
together with the ideal gas law for the density of the gas/air mix- 
ture, is invoked to preclude sound waves and allow large density 
variations in both space and time. Thee numerical algorithm utilizes 
a modified Galerkin finite element method to discretize spatially the 
time-dependent conservation equations of mass, momentum, en- 
ergy, and species. A consistent pressure Poisson equation is 
formed and solved separately from the time-dependent equations, 
which are sequentially solved and integrated in time via a modified 
forward Euler method. The model can handle instantaneous 
source, finite-duration, and continuous releases. Also, it is capable 
of treating terrain and obstructions. Besides a K-theory model us- 
ing similarity functions, an advanced turbulence model based on 
solving the k - e transport equations is available as well. Imbedded 
in the code are also options for solving the Boussinesq equations. 
In this report, an overview of the model is given, user’s guides for 
using the model are provided, and example problems are pre- 
sented to illustrate the usage of the model. 


25883 (VTT-BIOENERGIA-2, pp. 343-357) Reduction of flue 
gas emissions from small heating appliances by using a cat- 
alytic converter. Oravainen, H. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal Engineer- 
ing Lab.). Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1993. Project 
KTM-445/881/92. (CONF-9311216—: 1993 Conference on 
bioenergy, Espoo (Finland), 17-18 Nov 1993). In Bioenergy 93 con- 
ference. 412p. Order Number DE94777323. Source: OSTI; NTIS. 

Bioenergy Research Programme. 

There is over a million small heating appliances in Finland where 
about four million cubic meters of wood fuel is used. Combustion in 
such heating appliances is a batch-type process. In early stages of 
combustion the release of carbon monoxide (CO) and other com- 
bustible gases are difficult to avoid when using fuels that have high 
volatile matter content. When the CO-content in flue gases is say 
over 0,5 %, it is obvious that also other harmful emissions will be 
released. Methane (CH,), hydrogen (H2) and higher hydrocarbons 
are released and the amount of polycyclic aromatic hydrocarbons 
(PAH) compounds are remarkable. it has been estimated that in 
Finland even more than 90 % of hydrocarbon and PAH emissions 
are due to small scale wood combustion. Emissions from small 
heating appliances can be reduced by developing the combustion 
techniques, but also using for example catalytic converters. Metal 
catalytic converters were used in the experiments. Platinum and 
rhodium are used as catalysts. Catalytic converters were proto- 
types made especially for these experiments. A batch-fed wood 
stove was used in the experiments. A catalyst was placed in the 
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chimney pipe after a stove. Emission measurements were made si- 
multaneously before and after a catalyst. The conversion of carbon 
monoxide was 70-93 %, methane 29-77 %, and conversion of 
other hydrocarbons 80-100 %. It was worth notice that carbon 
monoxide conversion was quite stable in spite of great variations in 
flue gas coming to the catalyst. The catalytic reactions started at 
the temperature of about 250 deg C. The catalyst lowered PAH- 
emission 43-80 %. Tar emission lowered 56-60 % in wood 
combustion but only 14 % in peat briquette combustion, 


25884 (WHC-SA-1382) A warm and wet Little Climatic Op- 
timum and a cold and dry Little Ice Age in the southern Rocky 
Mountains, USA. Petersen, K.L. Westinghouse Hanford Co., Rich- 
land, WA (United States). May 1992. 60p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94013981. Source: OSTI; NTIS; GPO Dep. 

In the next century, increases in atmospheric trace gas concen- 
tration could warm the global average temperature beyond what it 
has ranged during the past century. Examination of larger-than- 
historic climatic changes that have occurred in the past in specific 
regions provides realistic context for evaluating such potential fu- 
ture changes. This paper has contrasted the climatic manifestation 
of the Little Climatic Optimum or Medieval Warm Period (AD 900- 
1300) with that of the Little Ice Age (AD 1300-1850) in the 
northern Colorado Plateau region of the southwestern USA. The 
zenith of the Anasazi occupation coincides with the former and 
their demise coincides with the latter, when conditions became too 
cold and especially dry (in the summer) to support upland dry 
farming. During the height of the Little Climatic Optimum the region 
was characterized by a relatively long growing season and greater 
winter and summer precipitation than that of today. This resulted in 
a relatively rapid development of a potential dry-farming belt that 
was twice as wide as the present and areas that cannot be dry 
farmed today were routinely farmed by the Anasazi. Such condi- 
tions would be beneficial to dry farmers in the Four Corners region 
if those conditions were repeated in the near future. 


25885 (WHC-SD-EN-RPT—007) Hanford Site radionuclide 
national emission standards for hazardous air pollutants reg- 
istered stack source assessment. Davis, W.E.; Barnett, J.M. 
Westinghouse Hanford Co., Richland, WA (United States). [1994]. 
372p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94014114. 
Source: OSTI; NTIS; INIS; GPO Dep. 

On February 3, 1993, the US Department of Energy, Richland 
Operations Office received a Compliance Order and Information 
Request from the Director of the Air and Toxics Division of the US 
Environmental Protection Agency,, Region 10. The Compliance 
Order requires the Richland Operations Office to evaluate all ra- 
dionuclide emission points at the Hanford Site, The evaluation 
also determined if the effective dose equivalent from any of these 
stack emissions exceeded 0.1 mrem/yr, which will require the stack 
to have continuous monitoring. The result of this assessment iden- 
tified a total of 16 stacks as having potential emissions that would 
cause an effective dose equivalent greater than 0.1 mrem/yr. 
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Refer also to citation(s) 23351, 23361, 23403, 23490, 23569, 
23582, 23614, 23626, 23631, 23637, 23639, 23662, 23663, 23665, 
23681, 23687, 23692, 23704, 23705, 23706, 23707, 23709, 23717, 
23718, 23723, 23743, 23744, 23760, 23775, 23780, 23781, 23797, 
23800, 23804, 23807, 23810, 23814, 23817, 23818, 23821, 23823, 
23839, 23840, 23843, 23844, 23846, 23848, 23853, 23854, 23855, 
23859, 23860, 23861, 23862, 23865, 23875, 23877, 23881, 23884, 
23886, 23887, 23894, 23896, 24318, 24921, 24922, 24966, 25140, 
25147, 25161, 25167, 25205, 25211, 25212, 25238, 25330, 25566, 
25591, 25657, 25704, 25739, 25750, 25755, 25757, 25775, 25783, 
25817, 25818, 25819, 25831, 25839, 25851, 25853, 25854, 25862, 
25999, 26007, 26017, 26022, 26108, 26120, 26122, 26145, 26146, 
26147, 26163, 26166, 26168, 26169, 26189, 26196, 26198, 26199, 
26202, 26203, 26204, 26205, 26638, 27081, 27109, 27156, 27171 


25886 (AECS-G/RSS—70) Regional radiometric study over 
the east of Homs City depending on carborne gamma-ray 


ERA Vol. 19, No. 9 397 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


spectrometry survey. Aissa, Mosa (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Geology and Nuclear 
Ores). Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Dept. of Geology and Nuclear Ores. Mar 1994. 40p. (In 
Arabic). Order Number DE94630298. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of regional carborne gamma-ray survey over the 
east of Homs city is to determine the ground concentration of 
potassium, uranium and thorium. In the other hand, collecting es- 
sential information for future monitoring of any suspected leakage 
or contamination. in the presented study, we used four channel 
gamma-ray spectrometer with a 1.8 liter Nal(Tl) detector, supplied 
by the IAEA 1988. About 1205 records of data was accomplished 
over the area, the car was run at 15-25 knV/hr. Potassium, ura- 
nium, thorium, and total gamma-ray counts were recorded every 
100 m and stored on HD with fiducial. Diurnal variations in the con- 
tent of atmospheric radon in area were indicated by base station. 
The background counting-rate variations was obtained from the 
counts recorded over the Al-Furat river. Stripping ratios and win- 
dow sensitivities are determined experimentally before the survey 
operations. The processing of the raw data was done with Pc- 
computer at SAEC software had written using Fortran, for date 
validation, editing, corrections, and gridding. The contour maps of 
seven parameters of Ur, U, Th (ppm), %K, and U/Th, U/K, THK ra- 
tios had drawn with the help of Surfer program, in which these 
maps showed without high concentration, They, infect, reflect the 
natural concentrations of radioactive elements in the concerned 
area. (Author). 14 refs., 12 figs., 10 tabs. 


25887 (ANL/ER/PP-74540) Landscape habitat diversity: An 
information theoretic measure. Loehle, C. (Argonne National 
Lab., IL (United States)); Wein, G. Argonne National Lab., IL 
(United States); Georgia Univ., Athens, GA (United States). 
Research Foundation. [1994]. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38 ; 
AC09-76SR00819. Order Number DE94013307. Source: OSTI; 
NTIS; GPO Dep. 

Biotic diversity is a topic of increasing concern, but current tools 
for quantifying diversity at the landscape level are inadequate. A 
new index is proposed. Beginning with a classified raster image of 
a landscape, each habitat type is assigned a value based on an 
ordination axis distance. The change in value from one patch to 
the next depends on how similar the two patches are. An informa- 
tion measure d, is used to evaluate deviation from uniformity of the 
ordination values at different scales. Different areas can be com- 
pared if habitat values are based on the same ordination scale. 
This new method provides a powerful tool for both displaying and 
calculating landscape habitat diversity. 


25888 (ANL/ER/PP-82356) Numerical simulation of noctur- 
nal drainage flow properties in a rugged canyon. Lee, 1.Y. 
(Argonne National Lab., IL (United States)); Coulter, R.L.; Park, 
H.M.; Oh, J.H. Argonne National Lab., IL (United States). [1994]. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94011473. Source: 
OSTI; NTIS; GPO Dep. 

A two-dimensional, time-dependent flow model coupled with a 
radiative transfer module has been applied to examine the charac- 
teristics of nocturnal flow in a steep canyon in the Rocky 
Mountains in Colorado. The effect of nighttime surface cooling on 
drainage flow is examined and compared with observations. In a 
complementary study, tracer data have been analyzed to estimate 
the mass flux from a tributary canyon and to examine processes of 
transport and diffusion. Simulations indicate that the strength and 
structure of the drainage wind are controlled mainly by terrain fea- 
tures, ambient wind conditions, and effective radiative cooling 
rates. The transport of tracer from a lower secondary vortex to an 
upper primary vortex is largely controlled by diffusional processes; 
removal of tracer from the canyon is controlled by the primary vor- 
tex and its interaction with the ambient wind. Differences between 
mass fluxes from model simulations and those calculated from ex- 


periments involve uncertainties in both the structure of the model 
and the analysis of data. 
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25889 (BHR-69) SNG-logs and core measurements in 
boreholes at Skagen. Korsbech, U. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Afd. for Elektrofysik. Jun 1992. [37p.] (in 
Danish). Order Number DE94630299. Source: OSTI; NTIS; INIS. 

Spectral Natural Gamma logs (SNG-logs) have been used in 
boreholes at Skagen (Jutland, Denmark) in order to elucidate some 
geologic reasons for the town Skagen sinking into the ground. Re- 
sults of measurements - the SNG-logs and core measurements - 
are reported and discussed in the present report. (EG). 


25890 (CIEMAT-—729) Introduction to the development of 
models of radionuclides transfer in the environment. 
Garcia-Olivares, A. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain). 
[1994]. 85p. (In Spanish). Order Number DE94783054. Source: 
OSTI; NTIS. 

This work explores the foundations of radioecological modeliza- 
tion with environmental assessment purposes. In particular its 
relation with the theory of dynamic systems, and the basic hypoth- 
esis underlying the modelization practices. Some very theoretical 
considerations are followed by some guidelines for the application 
of the concepts to specific problems of radiological modelization in 
assessment of consequences. In particular, the report studies the 
mechanisms most frequently involved in the radionuclide transfer 
through the environment, the steps to generate a predictive model, 
the obtaining of generic parameters and finally the uncertainty 
analysis of the model. (Author) 41 refs. 


25891 (CONF-9306344—1) Contaminated site reclamation: 
Task priority list risk analysis. Benvegnu, F. (ENEA, Casaccia 
(Italy). Area Energia Ambiente e Salute); Felli, A. ENEA, Casaccia 
(Italy). Area Energia Ambiente e Salute. 1993. 8p. (in Italian). From 
Contaminated sites and environmental control procedures: To- 
wards standardized methods; Bologna (Italy); 8 Jun 1993. Order 
Number DE94775319. Source: OSTI; NTIS (US Sales Only). 

With the aim of establishing an optimum method for the drafting 
up of task priority lists in site reclamation projects for areas that 
have been contaminated by toxic materials, this paper reviews and 
assesses various methods employed in Italy and other countries. 
Organizational and economic aspects relative to real case studies 
are considered. Substantial reference is made to the hazard rank- 
ing system developed by the US Environmental Protection Agency. 


25892 


(CONF-940789-1) In situ treatment of VOCs by re- 
circulation technologies. Webb, O.F. (Oak Ridge National Lab., 
TN (United States)); Siegrist, R.L.; Ally, M.R.; Sanford, W.E.; Kearl, 
P.M.; Zutman, J.L. Oak Ridge National Lab., TN (United States). 


[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Civil Engineers 1994 National Council on Environmental Engi- 
neering (NCEE) conference on critical issues in water and waste 
water treatment; Boulder, CO (United States); 11-13 Jul 1994. Or- 
der Number DE94013263. Source: OSTI; NTIS; GPO Dep. 

Confronted with contaminated land from the world wars and the 
postwar industrialization period, German researchers and practicing 
professionals have worked to develop processes for effective envi- 
ronmental restoration. This presentation documents efforts by Oak 
Ridge National Laboratory (ORNL) researchers to (1) identify col- 
laborators and German technologies exhibiting near-term potential 
for clean-up of volatile organic contaminated soil and groundwater 
at Department of Energy sites, (2) critically assess performance, 
and (3) inform interested agencies. The project was limited to iden- 
tification and preliminary evaluation and included engineering 
computations, groundwater flow modeling, and treatment process 
modeling. Two processes were identified: (1) the vacuum vaporizer 
well/groundwater recirculation well and (2) the porous pipe/ 
horizontal well (PP/HW). Both technologies induce a recirculation 
flow field in the aquifer and enable simultaneous down hole treat- 
ment of the aquifer and vadose zone. University of Karlsruhe 
researchers have demonstrated the UVB/GZB technology in 
shallow aquifers with moderately high saturated thickness and hy- 
draulic conductivities. The PP/HW technology offers potential for 
VOC treatment in sites with thin aquifers or heterogeneities. This 
paper describes identified German technologies and includes 
critical evaluations of well performance, associated treatment pro- 
cesses, operating variables, and aquifer-well interactions. 





25893 (DOE/AL/62350—-121F) UMTRA project water sam- 
pling and analysis plan, Naturita, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Apr 1994. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94014405. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action is scheduled to begin at the Naturita 
UMTRA Project processing site in the spring of 1994. No water 
sampling was performed during 1993 at either the Naturita pro- 
cessing site (NAT-01) or the Dry Flats disposal site (NAT-12). 
Results of previous water sampling at the Naturita processing site 
indicate that ground water in the alluvium is contaminated as a 
result of uranium processing activities. Baseline ground water con- 
ditions have been established in the uppermost aquifer at the Dry 
Flats disposal site. Water sampling activities scheduled for April 
1994 include preconstruction sampling of selected monitor wells at 
the processing site, surface water sampling of the San Miguel 
River, sampling of several springs/seeps in the vicinity of the dis- 
posal site, and sampling of two monitor wells in Coke Oven Valley. 
The monitor well locations provide sampling points to characterize 
ground water quality and flow conditions in the vicinity of the sites. 
The list of analytes has been updated to reflect constituents related 
to uranium processing activities and the parameters needed for 
geochemical evaluation. Water sampling will be conducted annually 
at minimum during the period of construction activities. 


25894 (DOE/AL/62350—125) UMTRA project water sampling 
and analysis plan, Maybell, Colorado. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Jun 1994. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94014406. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This water sampling and analysis plan (WSAP) describes 
planned water sampling activities and provides the regulatory and 
technical basis for ground water sampling in 1994 at the US De- 
partment of Energy’s (DOE) Uranium Mill Tailings Remedial Action 
(UMTRA) Project site in Maybell, Colorado. The WSAP identifies 
and justifies sampling locations, analytical parameters, and sam- 
pling frequencies at the site. The ground water data will be used 
for site characterization and risk assessment. The regulatory basis 
for the ground water and surface water monitoring activities is de- 
rived from the EPA regulations in 40 CFR Part 192 (1993) and the 
proposed EPA standards of 1987 (52 FR 36000). Sampling proce- 
dures are guided by the UMTRA Project standard operating 
procedures (SOP) (JEG, n.d.), the Technical Approach Document 
(TAD) (DOE, 1989), and the most effective technical approach for 
the site. This WSAP also includes a summary and the results of 
water sampling activities from 1989 through 1992 (no sampling 
was performed in 1993). 


25895 (DOE/AL/65779-T1) 1992 Annual performance report 
for Environmental Monitoring and Oversight at Department of 
Energy facilities in New Mexico. New Mexico Environment Dept., 
Santa Fe, NM (United States). [1992]. 105p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG04-91AL65779. 
Order Number DE94010416. Source: OSTI; NTIS; INIS; GPO Dep. 

In October 1990 an Agreement-in-Principle (AIP) was entered 
into between the US Department of Energy (DOE) and the State of 
New Mexico for the purpose of supporting State oversight activities 
at DOE facilities in New Mexico. The State’s lead agency for the 
Agreement is the New Mexico Environment Department (NMED). 
DOE has agreed to provide the State with resources over a five 
year period to support State activities in environmental oversight, 
monitoring, access and emergency response to ensure compliance 
with applicable federal, state, and local laws at Los Alamos Na- 
tional Laboratory (LANL), Sandia National Laboratories (SNL), the 
Waste Isolation Pilot Plant (WIPP), and the Inhalation Toxicology 
Research Institute (ITRI). The Agreement is designed to assure the 
citizens of New Mexico that public health, safety and the environ- 
ment are being protected through existing programs; DOE is in 
compliance with applicable laws and regulations; DOE has made 
substantial new commitments; cleanup and compliance activities 
have been prioritized; and a vigorous program of independent 
monitoring and oversight by the State is underway. This report re- 
lates the quality and effectiveness of the facilities’ environmental 
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monitoring and surveillance programs. This report satisfies that re- 
quirement for the January—-December 1992 time frame. 


25896 (DOE/AL/65779-T2) 1993 Annual performance report 
for Environmental Oversight and Monitoring at Department of 
Energy facilities in New Mexico. New Mexico Environment Dept., 
Santa Fe, NM (United States). [1993]. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG04-91AL65779. 
Order Number DE94011586. Source: OSTI; NTIS; INIS; GPO Dep. 

In October of 1990, the New Mexico Environment Department 
entered into an agreement with the US Department of Energy 
(DOE) to create the Department of Energy Oversight and Monitor- 
ing Program. This program is designed to create an avenue for the 
State to ensure DOE facilities are in compliance with applicable 
environmental regulations, to allow the State oversight and moni- 
toring independent of the DOE, to allow the State valuable input 
into remediation decision making, and to protect the environment 
and the public health and safety of New Mexicans concerning DOE 
facility activities. This agreement, called the Agreement in Principle 
(AIP), includes all four of New Mexico’s DOE facilities: Los Alamos 
National Laboratory in Los Alamos; Sandia National Laboratories 
and the Inhalation Toxicology Research Institute on Kirtland Air 
Force Base in Albuquerque; and the Waste Isolation Pilot Plant 
near Carlsbad. 


25897 (DOE/ER/13678-77) A study of colloid-enhanced ul- 
trafittration: Final report, March 1984—-December 1993. 
Scamehorn, J.F.; Christian, S.D. Oklahoma Univ., Norman, OK 
(United States). Feb 1994. 30p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-87ER13678. Order 
Number DE94014163. Source: OSTI; NTIS; GPO Dep. 

Over the past nine years of funding by DOE Office of Basic En- 
ergy Sciences, the authors have developed a whole family of 
methods under the umbrella of colloid-enhanced ultrafiltration tech- 
niques. These methods can be used for removal of either 
dissolved organics or multivalent ions from water or both simulta- 
neously. They have gone from very fundamental studies of the 
ultrafitration process to a field test using actual polluted groundwa- 
ter. The orientation of this research has been the ultimate 
development of a workable, economical process. To do this, the 
authors have tried to understand the underlying fundamental phe- 
nomena involved in the separation and in potential solutions to 
technological bottlenecks and developed new scientific knowledge 
in the process. However, the thrust of the investigations have been 
focused on bringing the technology to a successful adoption by in- 
dustry. This report summarizes the following: micellar-enhanced 
ultrafiltration; polyelectrolyte-enhanced ultrafiltration; ion-expulsion 
ultrafiltration; ligand-modified micellar-enhanced ultrafiltration; poly- 
electrolyte/surfactant-enhanced ultrafiltration, supporting research, 
and relation to energy. 61 refs. 


25898 (DOE/ER/60265-T3) Carbon and nitrogen isotope 
studies in an arctic ecosystem: Final report. Schell, D.M. 
Alaska Univ., Fairbanks, AK (United States). Water Research Cen- 
ter. [1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-84ER60265. Order Number 
DE94012171. Source: OSTI; NTIS; GPO Dep. 

The dynamics of carbon fixation and storage in tundra soils has 
received considerable attention with respect to global carbon 
cycling. Recent findings by investigators using chamber measure- 
ments of fixation/respiration rates in arctic tundra have led to the 
conclusion that tundra is no longer storing carbon but is instead a 
source of carbon dioxide to the atmosphere. The author has 
sought to test these conclusions and to determine methods by 
which the long-term accumulation or loss of carbon in tundra can 
be determined. Little is known, however, of the processes that con- 
trol storage and the current rates of carbon fixation and peat 
formation in arctic Alaska. This project focused on several aspects 
of carbon dynamics and the roles of decomposition and herbivory 
at the DOE research site at Imnavait Creek, Alaska. Through the 
use of natural abundance stable and radioisotope techniques, sev- 
eral conciusions emerged. Peat carbon continues to accumulate in 
wetter areas of foothill valleys and on the coastal plain of arctic 
Alaska. Radiocarbon profiles of bomb '*C were used to date layers 
of vegetation and litter to obtain decomposition rates and to extrap- 
olate these values to intersection with the permafrost horizon 


ERA Vol. 19, No. 9 399 





54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


where further decomposition is assumed to cease. Carbon storage 
in riparian moss at Imnavait Creek was estimated at 3 g C/m?-yr. 
Profiles of 197Cs closely matched those of '*4C and may provide a 
more expeditious means of assessing recent carbon accumulation 
rates in tundra. Carbon and nitrogen stable isotope ratios in tundra 
vegetation vary markedly over hydrologic gradients in apparent 
response to changing growth rates and sources of nitrogenous nu- 
trients. Within a taxon, 6'5N values varied by several °/oo over a 
tens of meters distance. 


25899 (DOE/ER/60662-5) Investigation of radon, thoron, 
and their progeny near the Earth’s surface. Schery, S.D.; Wasi- 
olek, P. New Mexico Inst. of Mining and Technology, Socorro, NM 
(United States). [1993]. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG04-88ER60662. Order Num- 
ber DE94011535. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the proposed research is to improve the 
understanding of physical processes controlling the concentration 
of radon, thoron, and their progeny in the atmospheric environ- 
ment. This information is important for understanding dose 
delivered to the respiratory tract at the breathing level. For the pro- 
sosed three-year period, emphasis will be on studies, including 
particle size information, of the disequilibrium between radon, 
horon, and their progeny. Thoron will receive special attention be- 
ause of its rising importance as an indoor pollutant and insufficient 
tudy, so far, in the DOE radon program. Indoors the mixing of 
horon in rooms and the disequilibrium between it and its progeny 
vill be measured and modeled. Outdoors the disequilibrium of both 
isotopes and their progeny will be studied as a function of height 
and meteorological conditions with particular attention to size parti- 
tions at the breathing level. Models predicting disequilibrium for 
ooth attached and unattached progeny will be tested and refined. 
Meteorology and instrumentation development related to the pre- 
-eding tasks will be explored, including improved thoron gas 
neasurement and measurement of flux density. 


25900 (DOE/ER/60982-T1) Oceanic CO2 measurements for 
the WOCE hydrographic survey in the Pacific Ocean, 1990- 


i991: Shore based analyses: Technical data report. Guenther, 


».R.; Keeling, C.D.; Emanuele, G. Ill. Scripps Institution of 
dJceanography, La Jolla, CA (United States). [1991]. 129p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-90ER60982. Order Number DE94014585. Source: OSTI; 
ITIS; GPO Dep 
The Office of Health and Environmental Research, of the US 
epartment of Energy (DOE), actively supports global survey in- 
estigations of carbon dioxide in the oceans. This large scale study 
in conjunction with the hydrographic program of the World 
Icean Circulation Experiment (WOCE/HP). On ocean cruises op- 
rated by WOCE/HP, carbon dioxide analysis groups, from various 
ceanographic institutions, perform shipboard chemical measure- 
nents of the inorganic carbon system in the ocean. Measurements 
f total dissolved inorganic carbon (DIC) are of central importance 
) this carbon survey. Shipboard measurements of DIC were made 
by employing a coulometric technique. The majority of coulometric 
neasurements were made on an integrated automatic device, the 
ingle Operator Multi-Parameter Metabolic Analyzer (SOMMA). In 
iddition to DIC determinations, shipboard analytical groups mea- 
sured at least one additional parameter of sea water carbon 
hemistry. This was done to more fully characterize the inorganic 
carbon system of the sea water sample. This thechnical data re- 
port presents DIC and ALK measurements performed in the SIO 


aboratory on replicate samples collected on the five expedition 
egs of the WOCE/HP cruises. 


25901 (DOE/ER/61023-2) Comparison of distribution, 
abundance, and activities of deep subsurface microorganisms: 
Progress report, 1 September 1992-31 August 1993. Ghiorse, 
W.C.; Madsen, E.L. Cornell Univ., Ithaca, NY (United States). Div. 
of Biological Sciences. [1993]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER61023. 
Order Number DE94014640. Source: OSTI; NTIS; GPO Dep. 

This project has provided DOE with basic information on the 
abundance, distribution and activities of aerobic heterotrophs in 
subsurface sediments from the Southeastern Coastal Plain (Savan- 
nah River Site - SRS) and the Western Rockies Intermountain 
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(Idaho National Engineering Laboratory — INEL) and Columbia 
Plateau (Hanford Site). We have developed a new replica plating 
technique for determining numbers of microaerophiles and faculta- 
tively hypoaerobic bacteria in subsurface sediment samples. We 
have applied the technique to vadose zone samples from INEL 
and Hanford (Data submitted to database at Investigator’s Meeting, 
Chelan, WA, September 1991). The replica planting data suggest 
that most of the aerobic heterotrophic bacteria isolated from these 
boreholes grow at in wide range of oxygen concentrations from full 
saturation to one or to percent of saturation. We have tested sev- 
eral INEL and Hanford isolates for growth rate and growth yield at 
both low and high oxygen concentration. All isolates grew equally 
well at both oxygen concentrations regardless of whether they 
were isolated under low or high oxygen concentrations. 


25902 (DOE/ID/12735-T30) Projects at the Component De- 
velopment and integration Facility: Quarterly technical 
progress report, 1 October-31 December 1993. MSE, Inc., 
Butte, MT (United States). [1993]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-881D12735. 
Order Number DE94014158. Source: OSTI; NTIS; GPO Dep. 

This quarterly technical progress report presents progress on the 
projects at the Component Development and Integration Facility 
(CDIF) during the first quarter of FY94. The CDIF is a major US 
Department of Energy test facility in Butte, Montana, operated by 
MSE, Inc. Projects in progress include: Biomass Remediation 
Project; MHD Shutdown; Mine Waste Technology Pilot Program; 
Plasma Projects; Resource Recovery Project; Sodium Sulfide/ 
Ferrous Sulfate Project; Heavy Metal-Contaminated Soil Project; 
and Spray Casting Project. Each project is briefly described along 
with technical accomplishments, major events, and projected activi- 
ties. 


25903 (DOE/MC/29120-3717) Innovative fossil fuel fired 
vitrification technology for soll remediation: Phase 1. Vortec 
Corp., Collegeville, PA (United States). Jan 1994. 215p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29120. Order Number DE94004105. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Vortec has successfully completed Phase 1 of the “Innovative 
Fossil Fuel Fired Vitrification Technology for Soil Remediation” pro- 
gram. The Combustion and Melting System (CMS) has processed 
7000 pounds of material representative of contaminated soil that is 
found at DOE sites. The soil was spiked with Resource Conserva- 
tion and Recovery Act (RCRA) metals surrogates, an organic 
contaminant, and a surrogate radionuclide. The samples taken dur- 
ing the tests confirmed that virtually all of the radionuclide was 
retained in the glass and that it did not leach to the environment-as 
confirmed by both ANS 16.1 and Toxicity Characteristic Leaching 
Procedure (TCLP) testing. The organic contaminant, anthracene, 
was destroyed during the test with a Destruction and Removal Effi- 
ciency (DRE) of at least 99.99%. RCRA metal surrogates, that 
were in the vitrified product, were retained and did not leach to the 
environment as confirmed by the TCLP testing. Semi-volatile 
RCRA metal surrogates were captured by the Air Pollution Control 
(APC) system, and data on the amount of metal oxide particulate 
and the chemical composition of the particulate were established 
for use in the Phase 2 APC subsystem design. 


25904 (DOE/MC/29467-3807-Pt.1) Assessment of technolo- 
gies for hazardous waste site remediation: Non-treatment 
technologies and pilot scale facility implementation — excava- 
tion -— storage technology - safety analysis and review 
statement: Final report. Johnson, H.R.; Overbey, W.K. Jr.; 
Koperna, G.J. Jr. BDM Federal, Inc., Morgantown, WV (United 
States). Feb 1994. 313p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-92MC29467. Order Number 
DE94014721. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study is to assess the state-of-the-art of ex- 
cavation technology as related to environmental remediation 
applications. A further purpose is to determine which of the exca- 
vation technologies reviewed could be used by the US Corp of 
Engineers in remediating contaminated soil to be excavated in the 
near future for construction of a new Lock and Dam at Winfield, 
WV. The study is designed to identify excavation methodologies 





and equipment which can be used at any environmental remedia- 
tion site but more specifically at the Winfield site on the Kanawha 
River in Putnam County, West Virginia. A technical approach was 
determined whereby a functional analysis was prepared to deter- 
mine the functions to be conducted during the excavation phase of 
the remediation operations. A number of excavation technologies 
were identified from the literature. A set of screening criteria was 
developed that would examine the utility and ranking of the 
technologies with respect to the operations that needed to be con- 
ducted at the Winfield site. These criteria were performance, 
reliability, implementability, environmental safety, public health, and 
legal and regulatory compliance. The Loose Bulk excavation tech- 
nology was ranked as the best technology applicable to the 
Winfield site. The literature was also examined to determine the 
success of various methods of controlling fugitive dust. Depending 
upon any changes in the results of chemical analyses, or prior re- 
mediation of the VOCs from the vadose zone, consideration should 
be given to testing a new "Pneumatic Excavator” which removes 
the VOCs liberated during the excavation process as they outgas 
from the soil. This equipment however would not be needed on lo- 
cations with low levels of VOC emissions. 


25905 (DOE/MC/29467-3807-Pt.2) Assessment of technolo- 
gies for hazardous waste site remediation: Non-treatment 
technologies and pilot scale facility implementation — monitor- 
ing technology: Final report. Johnson, H.R.; Overbey, W.K. Jr.; 
Molnar, D.L. BDM Federal, Inc., Morgantown, WV (United States). 
Feb 1994. 219p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29467. Order Number 
DE94015233. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study was to investigate and evaluate exist- 
ing proven technologies for the monitoring of hazardous waste sites 
during remediation activities and to protect the health and safety of 
all related entities while complying with government regulations. 
The study began with a literature search to determine manufactur- 
ers and related instrumentation which would be applicable to the 
most complex (in terms of toxicity and mediums affected) sites. Cri- 
teria for monitoring and analyses were established and a functional 
analysis was performed to select the most appropriate instrumenta- 
tion available. Gas Chromatography/Mass Spectrometry is the 
most widely accepted method for generating quantitative data 
given the characterization of the Winfield site. Fourier Transform 
Infrared Spectroscopy, while not a new technology, has the distinct 
advantage of measuring simultaneously hundreds of gaseous pol- 
lutants which can also be sparged from water and this technology 
received the highest score as per the functional analysis. To pro- 
tect workers and the public surrounding remediation sites which 
are known to contain VOCs, on site monitoring prior to, and during 
the excavation operations, is recommended until enough data are 
obtained to assess the health risks to workers. The conclusion of 
this study is to recommend evaluation of both the mobile GC/MS 
and FTIR systems simultaneously in identical operating conditions. 


25906 (DOE/MT/92002-5) Field studies of beach cones as 
coastal erosion control/reversal devices for areas with signifi- 
cant oil and gas activities: [Annual report], February 24, 
1992-February 23, 1993. Law, V.J. Tulane Univ., New Orleans, 
LA (United States). Dept. of Chemical Engineering. 15 Mar 1993. 
67p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92002. Order Number DE94013928. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective of this project is to evaluate the utility of a 
device called the “beach cone” in combating coastal erosion. 
Seven initial sites were selected for testing beach cones in a vari- 
ety of geometric configurations. Permits were obtained from the 
State of Louisiana and the US Army Corps of Engineers to perform 
the work associated with this study. Six hundred beach cones were 
actually installed at six of the sites in late July and early August, 
1992. One of the initial sites was abandoned because it was found 
to be unsuitable for beach cone placement. The test sites have 
been observed for six months and preliminary findings indicate that 
beach cones accreted significant amounts of materials along the 
beach of a barrier island. At other test sites, accretion rates have 
been less dramatic but importantly, no significant additional erosion 
has occurred, which is a positive result. It is too soon to state the 
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categorical success of the beach cones, but results to date are en- 
couraging. 


25907 (DOE/NV-369) Preliminary data report of investiga- 
tions conducted at the Salmon Site, Lamar County, 
Mississippi: Nevada Environmental Restoration Project. US- 
DOE Nevada Operations Office, Las Vegas, NV (United States). 
Apr 1994. 437p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-92NV10972. Order Number 
DE94011683. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) conducted ecological stud- 
ies at the Salmon Site (SS), Lamar County, Mississippi, from the 
middie of June 1992 to the end of April 1993. The studies are part 
of the Remedial Investigation and Feasibility Study (RI/FS) being 
conducted by the DOE. The RI/FS is the methodology under the 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act of 1980, as amended by the Supe ‘und Amendments and 
Reauthorization Act of 1986 (CERCLA/SARA) for evaluating haz- 
ardous waste sites on the National Priorities List (NPL). The 
Salmon Site is not listed on the NPL but DOE has voluntarily 
elected to conduct the evaluation of the SS in accordance with 
CERCLA/SARA. As part of the remedial investigation, baseline hu- 
man health and ecological risk assessments will be conducted. 
These baseline risk assessments will evaluate the potential impact 
on human health and the environment if remedial actions are not 
conducted, identify locations where additional information needs to 
be collected, help determine whether remedial actions are neces- 
sary, and provide justification for performing remedial actions. This 
report describes the sampling activities conducted between Febru- 
ary and April 1993 to aid in evaluating the possible environmental 
impacts at the SS tailored to the specific circumstances and condi- 
tions found there. The initial investigations included identification of 
the flora and fauna in and around the SS, with particular emphasis 
on identifying sensitive environments, endangered species and 
their habitats, and those species consumed by humans or found in 
human food chains. 


25908 (DOE/NV/10845-43) Origin of elevated water levels 
encountered in Pahute Mesa emplacement boreholes: Prelimi- 
nary investigations. Brikowski, T.; Chapman, J.; Lyles, B.; Hokett, 
S. Nevada Univ., Reno, NV (United States). Desert Research Inst. 
Nov 1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-90NV10845. Order Number 
DE94015055. Source: OSTI; NTIS; INIS; GPO Dep. 

Publication No. 45123. 

The presence of standing water well above the predicted water 
table in emplacement boreholes on Pahute Mesa has been a re- 
curring phenomenon at the Nevada Test Site (NTS). If these levels 
represent naturally perched aquifers, they may indicate a radionu- 
clide migration hazard. In any case, they can pose engineering 
problems in the performance of underground nuclear tests. The ori- 
gin of these elevated waters is uncertain. Large volumes of water 
are introduced during emplacement drilling, providing ample source 
for artificially perched water, yet elevated water levels can remain 
constant for years, suggesting a natural origin instead. In an effort 
to address the issue of unexpected standing water in emplacement 
boreholes, three different sites were investigated in Area 19 on 
Pahute Mesa by Desert Research Institute (DRI) staff from 1990- 
93. These sites were U-19az, U-19ba, and U-19bh. As of this 
writing, U-19bh remains available for access; however, nuclear 
tests were conducted at the former two locations subsequent to 
this investigations. The experiments are discussed in chronological 
order. Taken together, the experiments indicate that standing water 
in Pahute Mesa emplacement holes originates from the drainage of 
small-volume naturally perched zones. In the final study, the fluids 
used during drilling of the bottom 100 m of emplacement borehole 
U-19bh were labeled with a chemical tracer. After hole completion, 
water level rose in the borehole, while tracer concentration de- 
creased. In fact, total mass of tracer in the borehole remained 
constant, while water levels rose. After water levels stabilized in 
this hole, no change in tracer mass was observed over two years, 
indicating that no movement of water out of the borehole is taking 
place (as at U- 19ba). Continued labeling tests of standing water 
are recommended to confirm the conclusions made here, and to 
establish their validity throughout Pahute Mesa. 
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25909 (DOE/NV/10845—44) The origin of elevated water lev- 
els in emplacement boreholes, Pahute Mesa, Nevada Test Site: 
A numerical study. Gardner, G.G.; Brikowski, T.H. Nevada Univ., 
Reno, NV (United States). Desert Research Inst. Dec 1993. 86p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-90NV10845. Order Number DE94015056. Source: 
OSTI; NTIS; GPO Dep. 

The origin of elevated water levels in emplacement boreholes at 
Pahute Mesa, Nevada Test Site, is uncertain. If the water is from 
naturally perched aquifers, then presumed “above water table” 
weapons tests may directly impact the groundwater quality. The 
purpose of this study is to determine the probable source of the 
elevated water in boreholes by comparing modeled seepage of in- 
filtrated drilling fluids, and the seepage from a simulated naturally 
perched aquifer with the observed water level history. In the model, 
large volumes of water are infiltrated, yet return flow of fluids back 
into the hole stops within three days after the end of drilling and is 
insufficient to produce observed standing water. Return flow is lim- 
ited for two reasons: (1) the volume of the saturated rock next to 
the borehole is small; (2) pressure head gradient direct unsaturated 
flow away from the borehole. Simulation of seepage from a natu- 
rally perched aquifer readily reproduces the observed water levels. 


25910 (DOE/NV/10845-45) Thermal flowmeter modification 
for the addition of a packer and pump. Lyles, B.F. Nevada 
Univ., Las Vegas, NV (United States). Water Resources Center. 
Jun 1994. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-90NV10845. Order Number 
DE94015057. Source: OSTI; NTIS; GPO Dep. 

Measuring water movement in boreholes has achieved greater 
hydrogeologic importance in recent years. Most flowmeters can 
measure flows greater then 180 cm/min, with some specialized 
spinner flowmeters with stall velocities as low as 14 cm/min. How- 
ever, in many cases the injection or removal of water from a well 
may not be acceptable. For example, groundwater contamination 
may prohibit ground-surface discharge of borehole fluids, borehole 
stability may be of concern in uncased boreholes, and cost may 
limit the use of a pump. Two geophysical logging tools have been 
developed to measure slow water velocities in boreholes: the 
thermal-pulse flowmeter (TFM), and the electromagnetic flowmeter. 
The TFM was used in this study. Measurement accuracy was in- 
creased by nearly one order of magnitude by outfitting the 
thermal-pulse flowmeter (TFM) with an inflatable packer. To accu- 
rately measure slow water velocities in boreholes greater than 15 
cm diameter, it is necessary to divert borehole fluids through the 
TFM by inflating a packer. During calibration it was noted that the 
TFM’s accuracy decreased as the borehole diameter increased. 
With the packer inflated, the TFM has a useful flow measurement 
range of 0.08 to 15 l/min (with flow velocities of 0.24 + 0.012 cm/ 
min to 45.7 + 0.61 cm/min, respectively, in 20-cm-diameter pipe), 
compared to 0.8 to 57 /min for a packerless TFM. A computer in- 
terface was added to the TFM to provide a real-time graphical 
display of the differential voltage output from the TFM, a running 
mean and standard deviation of the pulse-response time, and 
mean flow rate and velocity based on calibration curve fits. 


25911 (DOE/NV/11432-57) Status of the flora and fauna on 
the Nevada Test Site, 1989-1991. Hunter, R.B. (comp.). Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Mar 1994. 521p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-94NV11432. Order Number 
DE94011944. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume includes six reports of monitoring work to determine 
the status of and trends in flora and fauna populations on the 
Nevada Test Site (NTS) from 1989 through 1991. The Nevada 
Operations Office of the US Department of Energy supported moni- 
toring under its Basic Environmental Compliance and Monitoring 
Program (BECAMP) since 1987. Under this program several undis- 
turbed baseline plots, and numerous plots in disturbed areas, are 
sampled on annual or three-year cycles. Perennial plant popula- 
tions, ephemeral plants, small mammals, reptiles, birds, and large 
mammals were monitored. Monitoring results are reported for five 
baseline sites, one from each major landform on the NTS (Jackass 
Flats, Frenchman Flat, Yucca Flat, Pahute Mesa, and Rainier 
Mesa), and for areas cleared of vegetation by fires, atmospheric 


nuclear weapons tests, construction, and gophers. Roadside flora 
and fauna were studied at two locations, and several historical 
study plots around the NTS were recensused to determine vegeta- 
tion changes over long time spans. Three subsidence craters 
resulting from below-ground nuclear weapons tests were also stud- 
ied. A major influence on plants and animals during the report 
period was a severe drought during 1989 and 1990, followed by 
more moderate drought in 1991. 


25912 (DOE/NV/11432-58) Status of the flora and fauna on 
the Nevada Test Site, 1992: Results of continuing basic envi- 
ronmental monitoring, January through December 1992. 
Hunter, R.B. (comp.). Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States). Mar 1994. 319p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC08- 
94NV11432. Order Number DE94011943. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents changes in the populations of plants and 
animals on the Nevada Test Site (NTS) for calendar year 1992. It 
is part of a Department of Energy (DOE) program (Basic Environ- 
mental Compliance and Monitoring Program — BECAMP) that also 
includes monitoring DOE compliance with the Endangered Species 
Act, the Historic Preservation Act, and the American Indian Free- 
dom of Religion Act. Ecological studies were to comply with the 
National Environmental Policy Act and DOE Order 5400.1, "Gen- 
eral Environmental Protection Program.” These studies focused on 
the following: status of ephemeral plants on the Nevada Test Site, 
1992; status of reptile and amphibian populations on the Nevada 
Test Site, 1992; trends in small mammal populations on the 
Nevada Test Site, 1992; status of large mammals and birds at 
Nevada Test Site, 1992; and status of perennial plants on the 
Nevada Test Site, 1992. 


25913 (DOE/OR-01-1117/V4) Oak Ridge Reservation Fed- 
eral Facility Agreement for the Environmental Restoration 
Program. Volume 4: Quarterly report, July-September 1993. 
Oak Ridge National Lab., TN (United States). Oct 1993. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-3094). Order Number 
DE94014030. Source: OSTI; NTIS; INIS; GPO Dep. 

This quarterly progress report satisfies requirements for the Envi- 
ronmental Restoration (ER) Program that are specified in the Oak 
Ridge Reservation (ORR) Federal Facility Agreement (FFA) estab- 
lished between the U.S. Department of Energy (DOE), the U.S. 
Environmental protection Agency (EPA), and the Tennessee De- 
partment of Environment and Conservation (TDEC). The reporting 
period covered is July through September 1993 (fourth quarter of 
FY 1993). Sections 1.1 and 1.2 provide respectively the milestones 
scheduled for completion during the reporting period and a list of 
documents that have been proposed for transmittal during the 


following quarter but have not been approved as FY 1994 commit- 
ments. 


25914 (DOE/RL-93-105) Pilot-scale treatability test plan for 
the 200-UP-1 groundwater Operable Unit. Wittreich, C.D. US- 
DOE Richland Operations Office, WA (United States). May 1994. 
72p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94014126. Source: OSTI; NTIS; INIS; GPO Dep. 
This document presents the treatability test plan for pilot-scale 
pump and treat testing at the 200-UP-1 Operable Unit. This treata- 
bility test plan has been prepared in response to an agreement 
between the US Department of Energy, the US Environmental Pro- 
tection Agency, and the Washington State Department of Ecology, 
as documented in Hanford Federal Facility Agreement and 
Consent Order (Ecology et al. 1989a) Change Control Form M-13- 
93-03 (Ecology et al. 1994). The agreement also requires that, 
following completion of the activities described in this test plan, a 
200-UP-1 Operable Unit interim remedial measure (IRM) proposed 
plan be developed for use in preparing an interim action record of 
decision (ROD). The IRM Proposed Plan will be supported by the 
results of the testing described in this treatability test plan, as well 
as by other 200-UP-1 Operable Unit activities (e.g., limited field in- 
vestigation, development of a qualitative risk assessment). Once 
issued, the interim action ROD will specify the interim action for 
groundwater contamination at the 200-UP-1 Operable Unit. The ap- 
proach discussed in this treatability test plan is to conduct a 


402 


ERA Vol. 19, No. 9 





pilot-scale pump and treat test for the contaminant plume associ- 
ated with the 200-UP-1 Operable Unit. Primary contaminants of 
concern are uranium and technetium-99; the secondary contami- 
nant of concern is nitrate. The pilot-scale treatability testing 
presented in this test plan has as its primary purpose to assess the 
performance of aboveground treatment systems with respect to the 
ability to remove the primary contaminants in groundwater with- 
drawn from the contaminant plume. 


25915 (DTH-AEF-R-65) A radon-geological mapping of two 
test sites. Korsbech, U.; Damkjaer, A. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Afd. for Elektrofysik. May 1992. 25p. 
Order Number DE94630282. Source: OSTI; NTIS; INIS. 

The radon-geological properties of two test sites have been in- 
vestigated. Small-diameter boreholes have been drilled to a depth 
down to 2.5 m. Samples have been collected with a diameter 16 
mm sampler during drilling for investigations in the laboratory, and 
in situ permeability measurements in the boreholes have been 
made. The samples have been characterised according to 
lithology, and the radon emanation and the content of natural ra- 
dioactivity have been measured. The test sites investigated are the 
site of the radon facility at Risoe National Laboratory, Roskilde, 
Denmark, and the site of the test house No. 902, Statens Straal- 
skyddsinstitut, Stockholm, Sweden. At the Risoe Radon Test Site 
an upper geological unit was found (homogeneous soil), and 
another extended geological unit with sandy moraine clay was ob- 
served at the bottom of the investigated volumes. Between those 
units a seemingly erratic distribution of sand, clay, and silt was 
found. At the SSI Radon Test Site were found geological unites of 
sand and clay corresponding to the structure of the escher, on 
which the Test Sits has been build. Samples from the Risoe Test 
Site had contents of natural radioactivity and radon emanations 
similar to those found for other lithologically similar Danish sam- 
ples. The SSI samples showed contents and emanations almost 
twice the Danish samples. (au). 


25916 (ENEA-RT-INN-93-17) Report of second LASFLEUR 
field campaign for remote sensing of vegetation health: ENEA 
contribution. Barbini, R. (ENEA, Frascati (Italy). Dipt. Sviluppo 
Tecnologie di Punta); Colao, F.; Fantoni, R.; Palucci, A.; Ribezzo, 
S. ENEA, Frascati (Italy). Centro Ricerche Energia - Area Energia 
e Innovazione. Sep 1998. 47p. (RT/INN—93-17). Order Number 
DE94002071. Source: OSTI; NTIS (US Sales Only). 

The second European joint field campaign for the remote sensing 
of vegetation health was held in Oberpfaffenhofen (D) (30 Jun-9 
Jul 1992) within the framework of the EUREKA/LASFLEUR Project. 
Italian groups, from ENEA (Italian Agency for Energy, New Tech- 
nologies and the Environment), CNR (Italian National Research 
Council) and Viterbo University participated in this campaign to- 
gether with German, French and Swedish groups from different 
institutes. On the occasion of this campaign, the lidar (light detec- 
tion and ranging) fluorosensor system built at ENEA Frascati for the 
remote sensing of water and territory was improved, on the basis 
of the former field experience on plant fluorescence remote detec- 
tion gained during the first LASFLEUR campaign held in Viterbo, 
and carried out on-site by means of a movable container. The new 
version of the set-up is presented here, together with the measure- 
ments performed on the available targets (spruce, maple, elm and 
cornel trees, and mais plants). Data analysis is discussed in detail, 
attempting to correlate the present spectral domain measurements 
with the plant photosynthetic activity under different weather and 
(nutrition or water) stress conditions. Several correlations were 
found between different pigment concentrations in various vegeta- 
bles and spectrally resolved remote sensed data on the same 
species. It was demonstrated that the measurements, when 
performed from an airborne platform, would allow for a remote veg- 
etation recognition across large areas (monitoring cultivations or 
forests). Part of the campaign was dedicated to the inter-calibration 
of different lidar systems operating in the spectrally resolved mode: 
this point is discussed here as well. Some conclusions drawn at 
the end of the LASFLEUR project Phase 1 are presented at the 
end of this report, as discussed during the last Project Workshop 
held in Florence from October 22nd to 26th, 1992. 


25917 (ENRESA-01/94) Conceptual model of ecosystems 
in landscape of Uranium Mining of Andujar (Spain). Empresa 
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Nacional de Residuos Radiactivos SA, Madrid (Spain). 1994. 64p. 

(In Spanish). Order Number DE94783057. Source: OSTI; NTIS. 
This study analyzes the site of uranium mining to Andujar and its 

ecosystems: aquatic and terrestrial. Socioeconomic description, 


chemical risks, radiological risks, radionuclide transfer, and ecologi- 
cal consequences studies are presented as well. (Author) 


25918 (ENRESA-03/94) Stochastic modeling of ground 
water travel times. Gomez Hernandez, J. (Departamento de Inge- 
nieria Hidraulica y Medio Ambiente, Universidad Politecnica de 
Valencia, Valencia (Spain)); Wen, X.H. Empresa Nacional de 
Residuos Radiactivos SA, Madrid (Spain). [1994]. 81p. Order Num- 
ber DE94783059. Source: OST]; NTIS. 

A Monte Carlo approach is described for the quantification of 
uncertainty on travel time estimates. A real (non synthetic) and ex- 
haustive data set of natural genesis is used for reference. Using an 
approach base on binary indicators, constraint interval data are 
easily accommodated in the modeling process. It is shown how the 
incorporation of imprecise data can reduce drastically the uncer- 
tainty in the estimates. It is also shown that unrealistic results are 
obtained when a deterministic modelling is carried out using a krig- 
ing estimate of the transmissivity field. Problems related with using 
sequential indicator simulation for the generation of fields incorpo- 
rating constraint interval data are discussed. The final results 
consists of 95% probability intervals of arrival times at selected 
control planes reflecting the original uncertainty on the transmissiv- 
ity maps. (Author) 


25919 (ESH-EMS—93-0098) The Savannah River Site’s 
Groundwater Monitoring Program: Third quarter 1993. 
Westinghouse Savannah River Co., Aiken, SC (United States); Ex- 
ploration Resources, Inc., Athens, GA (United States). Feb 1994. 
916p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94014139. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes the SRS Groundwater Monitoring Pro- 
gram conducted by EPD/EMS during third quarter 1993. It includes 
the analytical data, field data, data review, quality control, and 
other documentation for this for this program; provides a record of 
the program's activities; and serves as an official document of the 
analytical results. 


25920 (IC-93/289) Analysis of physical properties control 
ling steady-state infiltration rates on tropical savannah soils. 
Mbagwu, J.S.C. International Centre for Theoretical Physics, Tri- 
este (italy). Oct 1993. 13p. Order Number DE94627668. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A knowledge of physical properties influencing the steady-state 
infiltration rates (ic) of soils is needed for the hydrologic modelling 
of the infiltration process. In this study evidence is provided to 
show that effective porosity (Pe) (i.e. the proportion of macro pore 
spaces with equivalent radius of > 15 yum) and dry bulk density 
are the most important soil physical properties controlling the 
steady-state infiltration rates on a tropical savannah with varying 
land use histories. At a macro porosity value of < 5.0% the 
steady-state infiltration rate is zero. Total porosity and the propor- 
tion of water-retaining pores explained only a small fraction of the 
variation in this property. Steady-state infiltration rates can also be 
estimated from either the saturated hydraulic conductivity (Ks) by 
the equation, i, = 31.1 + 1.06 (Ks), (R@ = 0.8104, p < 0.001) or 
the soil water transmissivity (A) by the equation, ip = 30.0 + 
29.9(A), (R® = 0.8228, p < 0.001). The Philip two-parameter model 
under predicted steady-state infiltration rates generally. Considering 
the ease of determination and reliability it is suggested that effec- 
tive porosity be used to estimate the steady-state infiltration rates 
of these other soils with similar characteristics. The model is, ic 
388.7(Pe) - 10.8(R* = 0.7265, p < 0.001) where i, is in (cnvhr) 
and Pe in (cm°/cm®). (author). 20 refs, 3 figs, 4 tabs. 


25921 (IC-93/290) Testing the goodness of fit of selected 
infiltration models on solls with different land use histories. 
Mbagwu, J.S.C. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1993. 17p. Order Number DE94627669. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Six infiltration models, some obtained by reformulating the fitting 
parameters of the classical Kostiakov (1932) and Philip (1957) 
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equations, were investigated for their ability to describe water infil- 
tration into highly permeable sandy soils from the Nsukka plains of 
SE Nigeria. The models were Kostiakov, Modified Kostiakov (A), 
Modified Kostiakov (B), Philip, Modified Philip (A) and Modified 
Philip (B). Infiltration data were obtained from double ring infiltrom- 
eters on field plots established on a Knadic Paleustult (Nkpologu 
series) to investigate the effects of land use on soil properties and 
maize yield. The treatments were; (i) tilled-mulched (TM), (ii) tilled- 
unmulched (TU), (iii) untilled-mulched (UM), (iv) untilled-unmulched 
(UU) and (v) continuous pasture (CP). Cumulative infiltration was 
highest on the TM and lowest on the CP plots. All estimated model 
parameters obtained by the best fit of measured data differed sig- 
nificantly among the treatments. Based on the magnitude of R* 
values, the Kostiakov, Modified Kostiakov (A), Philip and Modified 
Philip (A) models provided best predictions of cumulative infiltration 
as a function of time. Comparing experimental with model-predicted 
cumulative infiltration showed, however, that on all treatments the 
values predicted by the classical Kostiakov, Philip and Modified 
Philip (A) models deviated most from experimental data. The other 
models produced values that agreed very well with measured data. 
Considering the eases of determining the fitting parameters it is 
proposed that on soils with high infiltration rates, either Modified 
Kostiakov model (| = Kt? + Ict) or Modified Philip model (| St'/* + 
Ict), (where | is cumulative infiltration, K, the time coefficient, t, time 
elapsed, 'a’ the time exponent, Ie the equilibrium infiltration rate 
and S, the soil water sorptivity), be used for routine characteriza- 
tion of the infiltration process. (author). 33 refs, 3 figs 6 tabs. 


25922 (iC-94/26) Modelling soil transport by wind in dry- 
lands. Hassan, M.H.A. international Centre for Theoretical Physics, 
Trieste (Italy). Jan 1994. 20p. Order Number DES94627670. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Understanding the movement of windblown soil particles and the 
resulting formation of complex surface features are among the 
most intriguing problems in dryland research. This understanding 
can only be achieved trough physical and mathematical modelling 
and must also involve observational data and laboratory experi- 
ments. Some current mathematical models that have contributed to 
the basic understanding of the transportation and deposition of soil 
particles by wind are presented and solved in these notes. (au- 
thor). 26 refs, 5 figs. 


25923 (IC-94/48) Estimation of strong ground motion and 
micro-zonation for the city of Rome. Faeh, D. (Universita degli 
Studi di Trieste, Trieste (Italy). Ist. di Geodesia e Geofisica); lodice, 
C.; Suhadolc, P.; Panza, G.F. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1994. 18p. Order Number 
DE94627690. Source: OSTI; NTIS (US Sales Only); INIS. 

A hybrid technique, based on mode summation and finite differ- 
ences, is used to simulate the ground motion induced in the city of 
Rome by possible earthquakes occurring in the main seismoge- 
netic areas surrounding the city: the Central Apennines and the 
Alban Hills. The results of the numerical simulations are used for a 
first order seismic micro-zonation in the city of Rome, which can be 
used for the retrofitting of buildings of special social and cultural 
value. Rome can be divided into six main zones: (1) the edge and 
(2) the central part of the alluvial basin of the river Tiber; (3) the 
edges and (4) the central part of the Paleotiber basin; the areas 
outside the large basins of the Tiber and Paleotiber, where we dis- 
tinguish between (5) areas without, and (6) areas with a layer of 
volcanic rocks close to the surface. The strongest amplification ef- 
fects have to be expected at the edges of the Tiber basin, with 
maximum spectral amplification of the order of 5 to 6, and strong 
amplifications occur inside the entire alluvial basin of the Tiber. The 
presence of a near-surface layer of rigid material is not sufficient to 
classify a location as a "hard-rock site’, when the rigid material 
covers a sedimentary complex. The reason is that the underlying 
sedimentary complex causes amplifications at the surface due to 
resonance effects. This phenomenon can be observed in the Pale- 
otiber basin, where spectral amplifications in the frequency range 


0.3-1.0 Hz reach values of the order of 3 to 4. (author). 17 refs, 5 
figs, 2 tabs. 


25924 


(IC-94/49) Realistic modelling of observed seismic 
motion in complex sedimentary basins. Faeh, D. (Universita 
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degli Studi di Trieste, Trieste (Italy). Ist. di Geodesia e Geofisica); 
Panza, G.F. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1994. 46p. Order Number DE94627691. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Three applications of a numerical technique are illustrated to 
model realistically the seismic ground motion for complex two- 
dimensional structures. First we consider a sedimentary basin in 
the Friuli region, and we model strong motion records from an af- 
tershock of the 1976 earthquake. Then we simulate the ground 
motion caused in Rome by the 1915, Fucino (italy) earthquake, 
and we compare our modelling with the damage distribution ob- 
served in the town. Finally we deal with the interpretation of ground 
motion recorded in Mexico City, as a consequence of earthquakes 
in the Mexican subduction zone. The synthetic signals explain the 
major characteristics (relative amplitudes, spectral amplification, 
frequency content) of the considered seismograms, and the space 
distribution of the available macroseismic data. For the sedimen- 
tary basin in the Friuli area, parametric studies demonstrate the 
relevant sensitivity of the computed ground motion to small 
changes in the subsurface topography of the sedimentary basin, 
and in the velocity and quality factor of the sediments. The total 
energy of ground motion, determined from our numerical simulation 
in Rome, is in very good agreement with the distribution of damage 
observed during the Fucino earthquake. For epicentral distances in 
the range 50km-100km, the source location and not only the local 
soil conditions control the local effects. For Mexico City, the ob- 
served ground motion can be explained as resonance effects and 
as excitation of local surface waves, and the theoretical and the 
observed maximum spectral amplifications are very similar. In gen- 
eral, our numerical simulations permit the estimate of the maximum 
and average spectral amplification for specific sites, i.e. are a very 
powerful tool for accurate micro-zonation. (author). 38 refs, 19 figs, 
1 tab. 


25925 (I\C-94/71) A hybrid method for the estimation of 
ground motion in sedimentary basins: Quantitative modelling 
for Mexico City. Faeh, D. (Universita degli Studi di Trieste, Trieste 
(Italy). Ist. di Geodesia e Geofisica); Suhadolc, P.; Mueller, S.; 
Panza, G.F. International Centre for Theoretical Physics, Trieste 
(Italy). Apr 1994. 49p. Order Number DE94627692. Source: OSTI; 
NTIS (US Sales Only); INIS. 

To estimate the ground motion in two-dimensional, laterally 
heterogeneous, anelastic media, a hybrid technique has been de- 
veloped which combines modal summation and the finite difference 
method. In the calculation of the local wavefield due to a seismic 
event, both for small and large epicentral distances, it is possible 
to take into account the sources, path and local soil effects. As 
practical application we have simulated the ground motion in Mex- 
ico City caused by the Michoacan earthquake of September 19, 
1985. By studying the one-dimensional response of the two sedi- 
mentary layers present in Mexico City, it is possible to explain the 
difference in amplitudes observed between records for receivers in- 
side and outside the lake-bed zone. These simple models show 
that the sedimentary cover produces the concentration of high- 
frequency waves (0.2-0.5 Hz) on the horizontal components of 
motion. The large amplitude coda of ground motion observed in- 
side the lake-bed zone, and the spectral ratios between signals 
observed inside and outside the lake-bed zone, can only be ex- 
plained by two-dimensional models of the sedimentary basin. In 
such models, the ground motion is mainly controlled by the re- 
sponse of the uppermost clay layer. The synthetic signals explain 
the major characteristics (relative amplitudes, spectral ratios, and 
frequency content) of the observed ground motion. The large am- 
plitude coda of the ground motion observed in the lake-bed zone 
can be explained as resonance effects and the excitation of local 
surface waves in the laterally heterogeneous clay layer. Also, for 
the 1985 Michoacan event, the energy contributions of the three 
subevents are important to explain the observed durations. (au- 
thor). 39 refs, 15 figs, 1 tab. 


25926 (IFE/KR/E-93/007) Proceedings of 1. international 
symposium on applied isotope geochemistry (AIG-1): Program 
and abstracts. Aaberg, G.; Joergensen, E.B. (eds.). Institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. 133p. (CONF-9308236— 

1. international symposium on applied isotope geochemistry 





(AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). Order Number 
DE94627117. Source: OSTI; NTIS; INIS. 

The publication is a compilation of abstracts from the "1. interna- 
tional symposium on applied isotope geochemistry (AIG-1)” in 
Norway. The symposium was the first of its kind taking up different 
applications of most of the available isotopic systems and thus 
covered a wide range of topics from: (1) Water resources, hydrol- 
ogy, geomedicine and environmental problems, (2) Petroleum 
exploration and production, (3) Mineral exploration and (4) Analyti- 
cal methods. 


25927 (IFE/KR/E-93/007, pp. 21) Sulfides, sulfates and 
searching for ore: an isotopic approach. Andrew, A.S. (CSIRO 
Division of Exploration Geoscience, North Ryde (Australia)). 
Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 
9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. SULFATE MINERALS/prospecting; 
SULFIDE MINERALS/prospecting; AUSTRALIA; ISOTOPE AP- 
PLICATIONS; ISOTOPE RATIO; ORE COMPOSITION; 
PROSPECTING; SULFUR 34 


25928 (IFE/KR/E-93/007, pp. 31) Origin of natural gases 
from the Vienna Basin and Carpathian Foredeep. Buzek, F. 
(Czech Geological Survey, Prague (Czech Republic)); Michalicek, 
M. Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 
9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. CZECH REPUBLIC/natural gas deposits; 
NATURAL GAS/isotope ratio; CARBON 13; GEOLOGIC HISTORY; 
SEDIMENTARY ROCKS 


25929 (iIFE/KR/E-93/007, pp. 37) Heterogeneity of water 
within one formation as a result of mixtures from two sources; 
and a new method for determining compositional variation. 
Coleman, M. (BP Exploration, Sunbury-on-Thames (United King- 
dom)). Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
(CONF-9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. AQUIFERS/isotope ratio; 
ROCK/aquifers; AQUIFERS; CHLORINE 37; 
NORTH SEA; OXYGEN 18 


RESERVOIR 
DEUTERIUM; 


25930 (IFE/KR/E-93/007, pp. 46) Mixing and dilution of 
brines, Berea Sandstone, Ohio: chemical and isotope evi- 
dence. Faure, G. (Ohio State Univ., Columbus (United States)); 
Freeman, J.V.; Knapp, N.F. Institutt for Energiteknikk, Kjeller (Nor- 
way). Sep 1993. (CONF-9308236-—: 1. international symposium on 
applied isotope geochemistry (AlG-1), Geiranger (Norway), 29 Aug 
- 3 sep 1993). In Proceedings of 1. international symposium on ap- 
plied isotope geochemistry (AlG-1): Program and abstracts. 133p. 
Order Number DE94627117. Source: OST; NTIS; INIS. 

Short communication. BRINES/dilution; BRINES/isotope ratio; 
OHIO/sandstones; BRINES; DILUTION; OHIO; SANDSTONES; 
OXYGEN 18; STRONTIUM 86; STRONTIUM 87 


25931 


(IFE/KR/E-93/007, pp. 47) Stable isotopes: genera- 
tion and migration of hydrocarbons in evaporites. Fedorov, 
Y.A. (Hydrochemical Inst., Rostov-on-Don (Russian Federation)). 
Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 


9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. HYDROCARBONS/buildup; RUSSIAN 
FEDERATION/sedimentary rocks; SEDIMENTARY ROCKS/isotope 
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ratio; HYDROCARBONS; BUILDUP; SALT DEPOSITS; SPATIAL 
DISTRIBUTION; STABLE ISOTOPES 


25932 (IFE/KR/E-93/007, pp. 49) Late diagenesis and ther- 
mal history of the Middle Ordovician St. Peter sandstone, 
Michigan basin: some evidence from illite K/Ar ages and '°/ 
16 ratios. Girard, J.P. (BRGM, Geochemistry Department, Or- 
leans (France)); Barnes, D.A. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236-: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AIG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. ILLITE/isotope dating; ILLITE/isotope ratio; 
SANDSTONES/diagenesis; ILLITE; MICHIGAN; SANDSTONES; 
DIAGENESIS; SPATIAL DISTRIBUTION 


25933 (IFE/KR/E-93/007, pp. 54) Source and pathways of 
lead in humans from the Broken Hill mining community. Gul- 
son, B.L. (CSIRO, Dept. of Geology, North Ryde (Australia)); 
Mizon, K.J.; Law, AJ.; Korsch, MwJ.; Davis, J.J. Institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (A/G-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. AUSTRALIA/mining; LEAD/environmental 
transport; LEAD/isotope ratio; AUSTRALIA; MINING; HUMAN 
POPULATIONS; LEAD; TRANSLOCATION 


25934 (IFE/KR/E-93/007, pp. 55) Stable isotope study of 
graphite deposits in the Bohemian Massif. Hladikova, J. (Czech 
Geological Survey, Praha (Czech Republic)); Kribek, B. institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. CZECH REPUBLIC/graphite; GRAPHITE/ 
isotope ratio; CARBON 13; GRAPHITE; GEOLOGIC DEPOSITS; 
SULFUR 34 


25935 (IFE/KR/E-93/007, pp. 57) Deduction of diagenetic 
reaction mechanisms and transport patterns from isotope geo- 
chemistry. Johansen, H. (institutt for Energiteknikk, Kjeller 
(Norway)); Raaheim, A.; Iden, K. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236-—: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AlG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 
Short communication. NORTH SEA/reservoir rock; RESERVOIR 
ROCK/diagenesis; RESERVOIR ROCK/isotope ratio; GEOCHEM- 
ISTRY; OXYGEN 18; DIAGENESIS; SANDSTONES; SPATIAL 
DISTRIBUTION; STRONTIUM 86; STRONTIUM 87 


25936 (IFE/KR/E-93/007, pp. 59) Stable carbon and hydro- 
gen isotope studies of natural gases from the Polish Flysch 
Carpathians. Kotarba, M. (Univ. of Mining and Metallurgy, Krakow 
(Poland)). Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
(CONF-9308236—: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. NATURAL GAS/isotope ratio; NATURAL 
GAS DEPOSITS/geochemical surveys; POLAND/natural gas de- 
posits; CARBON 13; DEUTERIUM; POLAND; SEDIMENTARY 
ROCKS 


25937 (IFE/KR/E-93/007, pp. 65) Retention of deposited 
sulphate in acid forest soils determined by sulphur isotope 
and mass balances. Mayer, B. (Univ. of Calgary, Dept. of Physics 
and Astronomy (Canada)); Fritz, P.; Krouse, H.R.; Prietzel, J.; Re- 
hfuess, K.E. Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
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(CONF-9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. FEDERAL REPUBLIC OF GERMANY/ 
soils; SULFATES/environmental exposure; SULFATES/isotope ra- 
tio; ACID RAIN; SOILS; FORESTS; SULFATES; SULFUR 34 


25938 (IFE/KR/E-93/007, pp. 73) ‘Be in 5.4 Ma sequence 
of loss-fiuvial-lacustrine sediments from North China: chrono- 
logic and climatic implications. Ning Shi (Uppsala Univ. 
(Sweden)); Aidahan, A.A.; Haiping Ye; Possnert, G.; Koeningsson, 
L.K. institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 
9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. ISOTOPE DATING/beryllium 10; SEDI- 
MENTS/isotope dating; CHINA; CLIMATIC CHANGE; GEOLOGIC 
AGES; SEDIMENTS; SPATIAL DISTRIBUTION 


25939 (IFE/KR/E-93/007, pp. 79) Mobility of sulphur during 
early diagenesis in freshwater peat: evidence from stable sul- 
phur isotopes. Novak, M. (Czech Geological Survey, Prague 
(Czech Republic)); Wieder, R.K. institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236—: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AlG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. SULFATES/environmental transport; SUL- 
FUR 34/isotope ratio; ACID MINE DRAINAGE; PEAT; SPATIAL 
DISTRIBUTION; SULFATES 


25940 (IFE/KR/E-93/007, pp. 81) Redistribution of radium 
and thorium isotopes as a result of soil formation. Olley, J.M. 
(CSIRO Division of Water Resources, Canberra (Australia)); Mur- 
ray, A.S. Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
(CONF-9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. SEDIMENTS/geomorphology; SEDI- 
MENTS/isotope ratio; AUSTRALIA; GEOLOGIC SURVEYS; 
NATURAL RADIOACTIVITY; RADIUM 226; SEDIMENTS; GEO- 
MORPHOLOGY; SOILS; THORIUM 230; THORIUM 232 


25941 (IFE/KR/E-93/007, pp. 89) Mapping of reservoir hy- 
drodynamic systems: an application of the natural ®Sr/*®Sr 
isotopic tracer. Raaheim, A. (institutt for Energiteknikk, Kjeller 
(Norway)); Aaberg, G.; Johansen, H. Institutt for Energiteknikk, 
Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. international 
symposium on applied isotope geochemistry (AIG-1), Geiranger 
(Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. international 
symposium on applied isotope geochemistry (AIG-1): Program and 
abstracts. 133p. Order Number DE94627117. Source: OSTI; 
NTIS; INIS. 

Short communication. RESERVOIR ENGINEERING/tracer tech- 
niques; RESERVOIR ROCK/isotope ratio; | DIAGENESIS; 
HYDROCARBONS; PERMEABILITY; STRONTIUM 86; STRON- 
TIUM 87 


25942 


(INIS-BR-3363) Aerial gamma spectrometry and 
aerial magnetometry of the occidental tract from Paulista Pre- 
cambrian. Ferreira, F.J.F. Sao Paulo Univ., SP (Brazil). Inst. de 


Geociencias. 1991. 167p. (In Portuguese). Order 
DE94630301. Source: OSTI; NTIS (US Sales Only); INIS. 

This work includes processing and interpretation of airborne 
spectrometric and magnetometric data of a 20.000 km? area be- 
tween the cities of Sao Paulo and Pirassununga (Sao Paulo State, 
Brazil). Spectrometric maps were produced and interpreted, show- 
ing isorad curves for K, U and Th channels, U/Th, K/U and K/Th 


Number 
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ratios, and F = K.U/Th. Main results are the following ones: a com- 
parison between spectrometric and geological data at scale 
1:50.000 Itu, Sorocaba, Sao Francisco and Morungaba granitoids 
showed satisfactory individualization of the bodies, discrimination of 
different sectors and/or mapping units and relations between facies 
zonality patterns and distribution of radioactivity levels of K, U and 
Th channels; airborne spectrometric and magnetometric data com- 
pared with geological data generally suggests classification for 
granitoid rocks following main current proposals of international lit- 
erature; on the basis of magnetometric features of outcropping 
Precambrian terrains and with the help of filtered maps, it was pos- 
sible to induce the tectonic framework of the basement complex 
covered by sediments and lavas of Parana Basin, with the help of 
filtered maps. Another interesting aspect was the definition of the 
tectonic border of this basin inside the studied area, which not only 
controlled the localization of Itu belt granitoids, but also may have 
affected the sedimentation in the basin by reactivation processes; 
finally it was shown that used methods are important mapping 
tools, which may contribute for the knowledge of the granitoids and 
the tectonic framework and for the study of metallogenic potential. 
(author). 


25943 (INIS-mf-13747) High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3- 
7 November 1990. Proceedings series, Proceedings series. 
Sohrabi, M.; Ahmed, J.U.; Durrani, S.A. (eds.). Atomic Energy Or- 
ganization of Iran, Teheran (Iran, Islamic Republic of); International 
Atomic Energy Agency, Vienna (Austria); World Health Organiza- 
tion, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232-: International con- 
ference on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The conference included sessions on natural radiation, high level 
natural radiation areas (HLNRAs), environmental transfer path- 
ways, technologically enhanced natural radiation environments, 
radon in the environment, indoor radon, radium determination in 
water, cytogenetic studies in HLNRAs, epidemiological studies in 
HLNRAs and radiation measurement methods. Fifty-eight individual 
contributions have been indexed separately. Refs, figs and tabs. 


25944 (INIS-mf-13747, pp. 61-67) Gamma radiation levels 
around the highest background area in Poland. Niewiadomski, 
T. (Institute of Nuclear Physics, Krakow (Poland)); Koperski, J.; 
Ryba, E.; Olko, P. Atomic Energy Organization of Iran, Teheran 
(iran, Islamic Republic of); International Atomic Energy Agency, Vi- 
enna (Austria); World Health Organization, Geneva (Switzerland); 
United Nations Environmental Programme; International Nuclear 
Track Society, Marburg (Germany). Aug 1993. 618p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The highest radiation background in Poland was found in a re- 
gion close to the Sudety mountains, in the south-western corner of 
the country. Measurements were performed using thermolumines- 
cence dosimetry and a pressurized ionization chamber, in order to 
find the distribution of gamma dose rates around this area in 
dwellings and outdoors. Outdoor dose rates fluctuated from place 
to place between 20 and 190 nGy.h—' and strongly depended on 
the type of soil bedding. The highest gamma dose rates were 
found over granite (average value 138 nGy.h—"') and the lowest 
over grass (70 nGy.h-') and over artificial bedding such as con- 
crete or asphalt (81, 87 nGy.h—"). Indoor dose rates correlate with 
the surrounding open air dose rates and with the building material 
used. The highest values were found in red-brick buildings (to up 
190 nGy.h—'1). It is estimated that people living in this area re- 
ceive an annual gamma dose equivalent higher by a factor of two 
to five than the country average. (author). 9 refs, 4 figs. 


25945 (INIS-mf-13747, pp. 87-95) Programs for a study of 
the radiation protection dose received by the population in 
possibly high natural radiation zones in the Republic of Cuba. 
Bilbao Alfonso, A.V. (Center for Radiation Protection and Hygiene, 





La Habana (Cuba)); Jova Sed, L.A.; Cruz R, O.L. de la; Cruz 
Suarez, R. Atomic Energy Organization of Iran, Teheran (Iran, Is- 
lamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1980, when the Executive Secretariat for Nuclear Affairs 
(SEAN) was officially created all the radiation protection activities 
for the exposed personnel, the population and the environment 
have been stressed. The creation of the Center of Radiation Pro- 
tection and Hygiene and of SEAN’s Territorial Delegations in 1985 
has helped to carry out different programs to guarantee radiation 
protection, the environmental radiation control being included. Sev- 
eral studies and measurements have been done throughout the 
country and they show that the levels of the radioactive environ- 
mental background are relatively low. The mean value of the dose 
rate in the country is about 35-66 nGy.h—'. The concentration of 
the different natural radionuclides in different soil samples ranges 
from 50-400 Bq.kg-' for “°K, 5-20 Bq.kg—' for 232Th and 5-40 
Bg.kg—' for 2?°Ra. Preliminary studies were carried out in order to 
determine the mean concentration value of different radionuclides 
in building materials used in some locations of the ooneiee The re- 
sults also show relative low values: 7-15 Bq.kg—' for *9*Th and 
5-70 Bq.kg~' for 22°Ra. At present, only one zone has been deter- 
mined having radioactivity levels higher than the mean national 
value, with a *6Ra concentration in soil of about 3-6 kBq.kg—'. A 
radiation dose study of the population and workers from the area 
will be carried out in the next years. A radiological chart of the 
country will be established with the help of the National Environ- 
mental Radiological Surveillance Network and different stationary 
and mobile laboratories belonging to the Executive Secretariat for 


Nuclear Affairs. (author). 7 refs, 3 figs, 7 tabs. 


25946 (INIS-mf—13747, pp. 97-105) Studies on the natural 
radiation levels around the Caspian sea area. Akbari, R.B. 
(Teheran Univ. (Iran, Islamic Republic of). Dept. of Physics). 
Atomic Energy Organization of Iran, Teheran (iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We measured about 80 items from four areas of Mazandaran, 
randomly selected samples of food products, soil and water, 
around the shore of the Caspian sea area. The results showed that 
the natural radioactivity in beans and broad beans in some areas 
is much more than in others. The results were also compared with 
the levels of radiations from some materials from Brazil, which also 
contained high levels of radiations. Samples measured in this study 
showed higher levels of radiations than the American food prod- 
ucts. (author). 12 refs, 8 tabs. 


25947 (INIS-mf—13747, pp. 115-121) Radiation exposures in 
Gachin region. Shakeri, K. (Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of). Waste Management Dept.); 
Banijamali, J. Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Gachin region is located in the vicinity of the city of Bandar 
Abbas, and is an interesting are due to the traces of naturally oc- 
curring uranium. The average activity varies at different locations, 
depending on geological conditions. This region consists of twelve 
blocks; and since these blocks, especially the first one, are on the 
border of the city, it is a good example for radiation investigation. 
This paper describes our preliminary results of an area-monitoring 
program performed at several times. Measurement techniques are 
briefly discussed, and estimation of gamma radiation dose equiva- 
lent based on survey data is presented. The average exposure 
rate was found to be in the order of 0.3-0.8 mR.h~', but higher ex- 
posures (30 mR.h-') were also measured in some trenches. 
Airborne radioactive materials in the form of radon and radon 
daughters were measured. Radon concentrations in the trenches, 
except in two blocks, were less than 15 pCi.1—', and radon daugh- 
ter concentrations were generally less than 0.03 working level. 
(author). 7 refs, 3 figs, 3 tabs. 


25948 (INIS-mf-13747, pp. 163-175) Technologically en- 
hanced natural radiation and the significance of related risks. 
Steinhaeusler, F. (international Atomic Energy Agency, Vienna 
(Austria). Div. of Nuclear Safety). Atomic Energy Organization of 
lran, Teheran (iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Technologically enhanced natural radiation (TENR) is the result 
of a wide range of industrial activities, such as: non-nuclear energy 
production, manufacturing, and ore extraction and refining. In addi- 
tion, recycling of industrial wastes (e.g. phosphogypsum, fly-ash) 
as construction material, special architectural characteristics (e.g. 
energy-efficient solar homes) and specific used (e.g. mineral stor- 
age by collectors) can cause an increased radiation exposure to 
workers and members of the public. The total collective effective 
dose equivalent commitment (CDEC) from the TENR on a global 
scale in about 400,000 man Sv per year of practice, predominantly 
due to the impact of the phosphate fertilizer industry. This is equiv- 
alent to about 140-times the CDEC resulting from the present 
complete nuclear fuel cycle worldwide. (author). 43 refs, 5 figs, 5 
tabs. 


25949 (INIS-mf-13747, pp. 183-190) Plasters and mortars 
with extremely high concentrations of radium in Joachimsthal. 
Thomas, J. (Ministry of Health of the Czech Republic, Prague 
(Czechoslovakia). Inst. of Hygiene and Epidemiology); Moucka, L. 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In 1898 Mme Curie used wastes from the uranium factory in 
Joachimsthal for separation of the new element, radium. This 
waste was unfortunately also used in plasters and mortars for 
restoration of houses after frequent fires and conflagrations in the 
past century. Concentrations of 100 kBq.kg~' and gamma dose 
rates of 40 »Gy.h—" in contact with the wall are not rare events in 
these houses; but the wastes are usually not the worst sources of 
radon there. Results of measurements obtained in a house investi- 
gated in detail are evaluated and intercompared, using relations 
and models (dose rates, exhalation rates, radium and radon con- 
centrations, air exchange rates). Basic remedy measure (knock off 
of plasters, removal of a vault and of filling under floors) are pro- 
posed, and a new measurement is required before providing 
definitive measures. (author). 2 refs, 4 figs, 3 tabs. 
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25950 (INIS-mf-13747, pp. 191-195) Enhanced radium level 
in tin mining areas in Malaysia. Omar, M. (Prime Minister's 
Dept., Selangor (Malaysia). Nuclear Energy Unit); Ibrahim, M.Y.; 
Hassan, A.; Mooi, L.H.; Ahmad, Z. Atomic Energy Organization of 
Iran, Teheran (iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). in 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

A nationwide study to measure soil radioactivity has been carried 
out in Malaysia. About 1000 samples were collected from 230 loca- 
tions including tin mining areas. The samples were analyzed for 
226Ra and 228Ra using gamma spectrometry. It was found that the 
average concentrations of *?6Ra and *28Ra in normal background 
areas were 64 Bg.kg—' and 84 Bq.kg~' respectively. An enhanced 
level of more than 5 times of these normal averages was found in 
a few locations in alluvial tin mining areas. This is believed to be 
due to tin tailings which contain radioactive minerals such as mon- 
azite, zircon and xenotime. (author). 1 ref., 2 tabs. 


25951 (INIS-mf—13747, pp. 221-228) Natural radioactivity in 
fossil bones. Singh, N.P. (Guru Nanak Dev Univ., Amritsar (India). 
Dept. of Physics); Virk, H.S. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
Project TWAS RG 86-27. (CONF-9011232-: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of radioactivity of fossil bones derived from radioac- 
tive zones of Siwalik Himalayas of India are reported. Uranium (U) 
and Thorium (Th) are estimated using alpha-particle and fission 
track radiography. Uranium concentrations measured by alpha ra- 
diography are found to be significantly less than those determined 
by fission tracks analysis (which gives actual values of the U con- 
tent), which reveals the radioactive disequilibrium in fossil bones. 
Qualitative analysis of fission track radiographs of radioactive fossil 
bones indicated inhomogeneous distribution of U, dependent upon 
the matrix of fossil bone. It is also observed that U concentration in 
fossil bones is controlled by availability of U in contemporary envi- 
ronment in which vertebrates lived. The detailed investigations 
employing X-ray spectrometry are under progress and will be help- 
ful in establishing the model for geochemical up-take of radioactive 
elements by fossil bones. (author). 11 refs, 1 fig., 4 tabs. 


25952 (INIS-mf—13747, pp. 249-257) Natural radioactivity of 
building materials in an area with high natural radiation in Iran. 
Aliabadi, M. (Atomic Energy Organization or Iran (Iran, Islamic Re- 
public of). National Radiation Protection Dept.); Alirezazadeh, N.; 
Amidi, J.; Sattarzadeh, B. Atomic Energy Organization of Iran, 
Teheran (Iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 
Naturally occurring radioactivity in building materials constitutes a 
portion of the background radiation that people receive. This 
source of exposure is of greater importance when there are abnor- 
mal concentrations of radionuclides. The use of natural products 
from areas with high natural radiation, as raw or manufactured 
building materials, can be a source of such abnormalities. The im- 
portant radionuclides are *°Th, 226Ra and their decay products, as 
well as “°K. The concentration of these radionuclides in building 
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materials in Ramsar, an area with high natural radiation in Iran, 
have been investigated by gamma ray spectrometry. The results of 
measurements, including dose evaluations, are presented in this 
paper. The majority of materials examined in this work showed 
fairly low levels of radioactivity. Some samples of limestone did 
show high concentrations of 22°Ra. (author). 18 refs, 4 tabs. 


25953 (INIS-mf-13747, pp. 305-308) Radon ingress from 
tectonic disturbances in a granite massif. Thomas, J. (institute 
of Hygiene and Epidemiology, Prague (Czechoslovakia)); Burian, 
|.; Rothova, A. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Part of the Central Bohemian Pluton (Part of the European 
Hercynids) contain granite of the type Devil's Burden. !ts concen- 
trations of 258U of about 150 Bq.Kg—' (12 ppm) leads to gamma 
dose rates above the ground of 0.35 yGy.h—'. But the massif is 
numerously tectonically racked and in these disturbances, radon 
concentrations of up to MBq.m-* were found. The small town 
Petrovice e.g. is crossed by one of these disturbances and in 
houses constructed above them, the annual average radon daugh- 
ter concentrations of up to 1000 Bq.m~—* were detected. Routes of 
entry of radon were searched (e.g. direct sucking in of radon 
through floors of boards with soil beneath) and remedial actions 
were proposed. An epidemiological study of the cohort-prospective 
type was started. (author). 4 refs, 2 figs. 


25954 (INIS-mf—13747, pp. 317-324) Radioactivity outbursts 
from geophysical events. Segovia, N. (Instituto Nacional de In- 
vestigaciones Nucleares, Mexico City (Mexico)). Atomic Energy 
Organization of Iran, Teheran (Iran, Islamic Republic of); Interna- 
tional Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232-—: International con- 
ference on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radon and radon daughters anomalies, referred to as geophys- 
ical events, are usually studied in order to understand the 
mechanisms involved in the subsoil geochemistry. In fact, the con- 
centration fluctuations of those elements are used to evaluate the 
evolution of volcanic systems or seismic zones. Results concerning 
long- and short-lived radon and thoron decay products, concentra- 
tions in fumaroles, or accompanying an eruptive plume, have been 
useful in determining volumes of magma undergoing degassing; 
anomalies of radon in soil and ground water have also proved use- 
ful in seismic studies. Those anomalous behaviours are generally 
observed as increases in the radioactivity levels of the studied 
systems, producing radioactivity outbursts from the Earth to the hu- 
man environment. In this paper, an analysis of the contribution to 
the local radioactivity level produced from anomalous outbursts due 
to eruptive events is made. (author). 20 refs, 1 tab. 


25955 (INIS-mf-13886) Effect of radiation damage on the 
infrared properties of apatite. Anis Faridah Md Nori (Malaya 
Univ., Kuala Lumpur (Malaysia)); Yusof Mohd Amin; Rosli Mahat; 
Burhanuddin Kamaluddin. No corporate text available. 1991. 5p. 
(CONF-9110531-: 8. Seminar on solid state science, Serdang 
(Malaysia), 25-26 Oct 1991). Order Number DE94627676. Source: 
OSTI; NTIS (US Sales Only). 

Apatites are known to contain radioactive elements such as ura- 
nium and thorium at a few ppm in concentration. These elements 
decay and produce fission tracks inside the crystals. The presence 
of such tracks have been known to affect the thermoluminescence 
(TL) properties of apatites. These fission tracks can be removed by 
annealing the crystals in air. In this paper we present the result of 





a preliminary study on the effect of radiation damage on the in- 
frared transmission of apatites. 


25956 (INIS-mf-13916) Proceedings of the second interna- 
tional conference on environmental impact assessment of all 
economical activities. Vol. 1: Environmental impact assess- 
ment of all economical activities including industry. 
Ministerstvo Zivotniho Prostredi, Prague (Czech Republic); Rendel 
Science and Environment (London/Prague), Prague (Czech Repub- 
lic); Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Elektrotechnicka; Czech Technical Univ., Prague (Czech 
Republic). Faculty of Civil Engineering; Czech Association of Civil 
Engineers, Prague (Czech Republic). Concrete Society; Water Re- 
sources Development and Construction, Prague (Czech Republic); 
Vodni Stavby Praha - Water Works and Engineering Construction, 
Prague30 Apr 1998. 194p. (In English, Czech, Slovak). (CONF- 
9309391—: 2. international conference on environmental impact 
assessment of all economical activities, Prague (Czech Republic), 
20-23 Sep 1993). Order Number DE94629252. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Proceedings of the conference consist of 3 volumes: Vol. 1 - 
Environmental Impact Assessment of all Economical Activities in- 
cluding Industry’; Vol. 2 - ‘Air Pollution Control and Prevention’; Vol. 
3 - Waste Management and Environmental Problems in Construc- 
tion Industry’. Out of 32 papers contained in Vol. 1, 2 were inputted 
to INIS. They deal with models of radionuclide transport in food 
chains and the use of aerial monitoring in the study of environmen- 
tal contamination. (Z.S.). 


25957 (INIS-mf-13916, pp. 94-100) Models of radionuclide 
transport in food chains. Kliment, V. (Cesky Ekologicky Ustav, 
Prague (Czech Republic)). Ministerstvo Zivotniho Prostredi, Prague 
(Czech Republic); Rendel Science and Environment (Lon- 
don/Prague), Prague (Czech Republic); Ceske Vysoke Uceni 
Technicke, Prague (Czech Republic). Fakulta Elektrotechnicka; 
Czech Technical Univ., Prague (Czech Republic). Faculty of Civil 
Engineering; Czech Association of Civil Engineers, Prague (Czech 
Republic). Concrete Society; Water Resources Development and 
Construction, Prague (Czech Republic); Vodni Stavby Praha - Wa- 
ter Works and Engineering Construction, Prague30 Apr 1993. (In 
Czech). (CONF-9309391—: 2. international conference on environ- 
mental impact assessment of all economical activities, Prague 
(Czech Republic), 20-23 Sep 1993). In Proceedings of the second 
international conference on environmental impact assessment of all 
economical activities. Vol. 1: Environmental impact assessment of 
all economical activities including industry. 194p. Order Number 
DE94629252. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief description is given of the model ENCONAN, which was 
initially set up for the assessment of impacts of the Chernobyl acci- 
dent. Data of '°’Cs intake by the population of central Bohemia in 
1986-1989 as obtained by the model are given, along with those 
derived from the results of food chain monitoring. The model was 
also applied to the determination of the effective dose equivalent 
commitment from the intake of 'S7Cs due to single, identical fallout 
in the various months of the year. (Z.S.). 3 figs., 5 refs. 


25958 (INIS-mf-13916, pp. 125-128) Aerial monitoring in 
the study of environmental contamination. Dedacek, K. (Geo- 
fyzika a.s., Brno (Czech Republic)); Gnojek, |. Ministerstvo 
Zivotniho Prostredi, Prague (Czech Republic); Rendel Science and 
Environment (London/Prague), Prague (Czech Republic); Ceske 
Vysoke Uceni Technicke, Prague (Czech Republic). Fakulta Elek- 
trotechnicka; Czech Technical Univ., Prague (Czech Republic). 
Faculty of Civil Engineering; Czech Association of Civil Engineers, 
Prague (Czech Republic). Concrete Society; Water Resources De- 
velopment and Construction, Prague (Czech Republic); Vodni 
Stavby Praha - Water Works and Engineering Construction, 
Prague30 Apr 1993. (In Czech). (CONF-9309391-—: 2. international 
conference on environmental impact assessment of all economical 
activities, Prague (Czech Republic), 20-23 Sep 1993). In Proceed- 
ings of the second international conference on environmental 
impact assessment of all economical activities. Vol. 1: Environmen- 
tal impact assessment of all economical activities including 
industry. 194p. Order Number DE94629252. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The airborne geophysical mapping applied by the Geofyzika 
company in Brno involves magnetic and gamma-spectrometric sur- 
veys. These two simultaneously applicable methods, recently used 
mostly in geological mapping, can also supply information on envi- 
ronmental contamination caused by the activities of man. Special 
flight patterns and data processing methods can distinguish the 
magnetic anomalies evoked by dumps, wastes and/or industrial 
localities from those caused by deep geological structures. In addi- 
tion to the distribution of the natural radioactive elements 
(potassium, uranium and thorium), contemporary gamma-ray spec- 
trometry can also detect the distribution of man-made radioactive 
elements deposited after nuclear accidents etc., and provide maps 
of the gamma air dose rate and maps of the effective equivalent 
dose rate. Using the airborne application of these methods, basic 
data from large areas can be collected in a reasonable period of 
time, e.g., all data from an area of 100 km* can be collected in 1-2 
flight days. (author) 2 figs. 


25959 (INIS-mf—14287) Nitrification of highly contaminated 
waste water with retention of biomass: Final report. Weich- 
grebe, D. Technische Univ. Clausthal, Clausthal-Zellerfeld 
(Germany). Inst. fuer Thermische Verfahrenstechnik. Sep 1992. 
58p. (In German). Sponsored by Arbeitsgemeinschaft Industrieller 
Forschungsvereinigungen e.V., Koeln (Germany). Contract AIF 
7698. Order Number DE94782777. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The AIF Research Project No 7698 was concerned with the nitri- 
fication of highly contaminated waste water with retention of 
biomass. A compact system for the nitrification was developed and 
optimized in the investigations. This is an over-dammed fixed bed 
reactor with structured packing elements and membrane gasifica- 
tion. The fixed bed reactor was successfully installed in a 
multi-stage compact pliant on the laboratory scale for the biological 
treatment of dump trickled water. With the conclusion of the 
investigations, design data are available for the technical scale re- 
alisation of nitrification in fixed bed reactors. (orig.) 


25960 (INIS-RU-376, pp. 44) Moessbauer spectroscopy in 
geology. Bykov, A.V.; Nikolaev, V.I. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/geology; GEOL- 
OGY; USES 


25961 (IS-5107) Final work plan: Expedited Site Charac- 
terization of the IES Industries, Inc., Site at Marshalltown, 
lowa: Ames Expedited Site Characterization Project, Version 
1.0. Ames Lab., IA (United States). 4 Apr 1994. 57p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE94014241. Source: OSTI; NTIS; GPO 
Dep. 

The overall goal of the Ames Laboratory Expedited Site Charac- 
terization (ESC) project is to evaluate and promote both innovative 
and state-of-the-practice site characterization and/or monitoring 
technologies. This will be accomplished by fielding both types of 
technologies together in the context of an expedited site characteri- 
zation. The first site will be at a former manufactured gas plant 
(FMGP) in Marshalitown, lowa. The project will field three areas of 
technology: geophysical, analytical, and data fusion. Geophysical 
technologies are designed to understand the subsurface geology to 
help predict fate and transport of the target contaminants. Analyti- 
cal technologies/methods are designed to detect and quantify the 
target contaminants. Data fusion technology consists of software 
systems designed to rapidly integrate or fuse all site information 
into a conceptual site model that then becomes the decision mak- 
ing tool for the site team to plan subsequent sampling activity. Not 
all of the contaminants present can be located at the action level. 
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Polynuclear aromatic hydrocarbons (PAHs) are the signature or- 
ganics associated with the coal tar activities that took place at the 
site. As a result, PAHs were selected as the target compounds. 
Screening analytical instruments and nonintrusive geophysical 
techniques will be fielded to qualitatively map the spatial contami- 
nant distribution. Soil gas surveys, immunoassay testing (IMA), 
innovative optical techniques, and passive organic sorbent sensors 
will be deployed along with the geophysical methods. Gas chro- 
matography/mass spectrometry (GC/MS) instruments and a cone 
penetrometer system equipped with a laser-induced fluorescence 
(LIF) probe will quantitatively map the action level edges of the 
PAH piume(s). Samples will be taken both by the cone penetrome- 
ter test system (CPT) and the Geoprobe ® sampler system. 


25962 (JINR-E—4-93-58, pp. 292-301) Collective motion of a 
transport process: the implications of finite excitations. Hof- 
mann, H. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 397p. (CONF-9209342-: International confer- 
ence on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS 

Short communication. COLLECTIVE MODEL/motion; MOTION; 
PHASE SPACE 


25963 (KFK-5119) Soil-plant-transfer factors for |-129 and 
pasture vegetation. Haisch, A. (Bayerische Landesanstalt fuer Bo- 
denkultur und Pflanzenbau, Muenchen (Germany)); Schuettelkopf, 
H. Kernforschungszentrum Karlsruhe GmbH (Germany). Haupt- 
abteilung Sicherheit. Jul 1993. 70p. (In German). Order Number 
DE94779135. Source: OSTI; NTIS (US Sales Only); INIS. 

The transfer factors for soil/plant, 1-129 and |-127 and pasture 
vegetation have been measured with soils developed by wethering 
of granite, jura and cretaceous formations. Greenhouse (Karlsruhe) 
and field experiments (Munich) have been performed using lysime- 
ters. Three ground water levels and the influence of a six weeks 
flooding was measured. About 90% of the transfer factors ranged 
from 0.000 to 0.020. The highest values have been determined 
with soils from granite wethering. The flooding of the lysimeters 
caused an important increase of the transfer factors after the end 
of flooding. (orig.) 


25964 (KFK-5194) Description of the new version 4.0 of 
the tritium model UFOTRI including user guide. Raskob, W. 
(Trippe und Partner Ingenieurgesellschaft mbH, Karlsruhe (Ger- 
many)). Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Kernfusion. Aug 1993. 101p. 
Order Number DE94779128. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In view of the future operation of fusion reactors the release of 
tritium may play a dominant role during normal operation as well 
as after accidents. Because of its physical and chemical properties 
which differ significantly from those of other radionuclides, the 
model UFOTRI for assessing the radiological consequences of ac- 
cidental tritium releases has been developed. It describes the 
behaviour of tritium in the biosphere and calculates the radiological 
impact on individuals and the population due to the direct exposure 
and by the ingestion pathways. Processes such as the conversion 
of tritium gas into tritiated water (HTO) in the soil, re-emission after 
deposition and the conversion of HTO into organically bound tritium, 
are considered. The use of UFOTRI in its probabilistic mode shows 
the spectrum of the radiological impact together with the associated 
probability of occurrence. A first model version was established in 
1991. As the ongoing work on investigating the main processes of 
the tritium behaviour in the environment shows up new results, the 
model has been improved in several points. The report describes 
the changes incorporated into the model since 1991. Additionally 
provides the up-dated user guide for handling the revised UFOTRI 
version which will be distributed to interested organizations. (orig.) 


25965 


(KFK-PEF—104, pp. 67-78) Experimental weathering 
of Baerhaide granite under moist and acid conditions. Zarei, 
M.; Stahr, K.; Papenfuss, K.H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
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Massnahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In Ger- 
man). (CONF-9303276—: 9. annual report of the research program 
for air pollution prevention measures of Kernforschungszentrum 
Karlsruhe GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 
9th PEF status colloquium from March 9-11, 1993 at the Nuclear 
Research Center Karlsruhe: Progress reports. Order Number 
DE94778802. Source: OSTI; NTIS (US Sales Only); INIS. 

Model experiments of the weathering on samples of Baerhalde 
granite have been carried out at 4 different pH values (3; 4; 5 and 
6,5). The rock material, the pressure and the temperature have 
been kept constant throughout the experiments. After an experi- 
mental run of six months it was evident that the mass losses for 
example with a drip extraction method at pH 3 have been 12 times 
higher than at pH 4. In contrary the difference of mass losses be- 
tween pH 4 and 5 was low (ZAREI et al. 1992a). This points to the 
fact that the buffering rate is highly pH dependent. The losses from 
the rock samples can be detected as element enrichments in the 
extracted solutions. Also in this case at low pH, higher amounts of 
elements have been dissoluted from the rock. Newformations of 
minerals are more evident at higher pH values than at lower. At 
higher pH iron oxide and hydroxide newformations have been de- 
tected with optical microscope. Other newformations like clay 
minerals, aluminium hydroxide and titanium oxide have been found 
by REM and have been proved by microprobe analysis. The set of 
experiments showed that under comparable conditions (e.g. those 
of the Black Forest) the pH of the extracting solution is the domi- 
nating factor for relative element enrichment, for extraction of 
elements and for weight losses from the rock as well as mineral 
newformations and morphology of mineral destruction. With the 
evidence of these experiments the morphology of wheathered min- 
erals and newformations in natural soil horizons can be related to 
different degrees of acidification. (orig /UWA) 


25966 (LA-12770-PR) Water supply at Los Alamos during 
1991. Purtymun, W.D.; McLin, S.G.; Stoker, A.K.; Maes, M.N. Los 
Alamos National Lab., NM (United States). Jun 1994. 55p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94013980. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes production and aquifer conditions for wa- 
ter wells in the Los Alamos, Guaje, and Pajarito Well Fields . The 
wells supply all of the potable water used for municipal and some 
industrial purposes in Los Alamos County and the Los Alamos Na- 
tional Laboratory. The spring gallery in Water Canyon supplies 
nonpotable water for industrial use while the rest of the nonpotable 
water supply used for irrigation is surface water from the Guaje 
and Los Alamos Reservoirs. Included is a section on the chemical 
and radiochemical quality of water from the supply wells, gallery in 
Water Canyon and the reservoirs in Guaje and Los Alamos 
Canyons. A section on the quality of water with reference to com- 
pliance with state and federal regulations is included in the report. 


25967 (LA-UR-94-1459) Professional judgment in the Data 
Quality Objectives process: A Bayesian approach to screen- 
ing assessment. Black, P.K. (Neptune and Company, Inc., Los 
Alamos, NM (United States)); Neptune, M.D.; Ryti, R.T.; Hickmott, 
D.D. Los Alamos National Lab., NM (United States). [1994]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940499-10: Federal environ- 
mental restoration and waste minimization conference and 
exhibition, New Orleans, LA (United States), 25-29 Apr 1994). Or- 
der Number DE94011707. Source: OSTI; NTIS; INIS; GPO Dep. 
The Data Quality Objectives (DQO) process provides a logical 
planning structure for specifying the optimal sample allocation for 
defensible decision making, depending on acceptable levels of de- 
cision uncertainty and anticipated sampling and measurement 
errors. These planning inputs must be established prior to design- 
ing the data collection activity. Application of the DQO process has 
traditionally been performed under the framework of Classical sta- 
tistical theory; elicited decision errors have been interpreted as 
Classical Type | and Type II errors; mean and variance constraints 
have been incorporated based on historical information; and, Clas- 
sical statistical testing methods have been used to determine 
optimal sample sizes. However, decision errors are usually stated, 
for dichotomous hypotheses, in terms of the probability of making a 





false positive or false negative decision; these probabilities, at 
best, relate loosely to probabilities of Classical Type | and Type Il 
errors. Statements of Classical error types are couched in the lan- 
guage of the probability of rejection of hypotheses as opposed to 
the probability that a hypothesis is correct. Also, historical or 
archival data are often insufficient to adequately support prior judg- 
ments of means and variances. In many circumstances, however, 
expert knowledge and opinion is not only available, but is substan- 
tial. Finally, a paradigm that provides solutions for other than 
dichotomous decision problems offers greater diversity for solving 
real world problems. 


25968 (LA-UR-94-1489) Radiosity based model for terrain 
effects on multi-angular views. Borel, C.C.; Gerstl, S.A.W. Los 
Alamos National Lab., NM (United States). [1994]. 10p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940891-1: IGARSS ‘94 confer- 
ence, Seabrook, TX (United States), 8-12 Aug 1994). Order 
Number DE94011704. Source: OSTI; NTIS; GPO Dep. 

The Multi-Angular Imaging Spectroradiometer (MISR) will image 
the Earth from 9 viewing angles and derive atmospheric parame- 
ters and surface reflectance. We investigate the effects of 
reflections within a rough terrain on reflectance retrievals with and 
without terrain correction. A simple wedge model is used to com- 
pute the surface radiosities as a function of solar illumination 
direction. For the 9 MISR view directions we compute the apparent 
reflectance and compare the results with a single scattering model. 
For a range of slopes and flat surface reflectances we compute 
how much the apparent reflectance changes. 


25969 (NEI-FL-222(v.4), pp. 505-510) Radon exhalation 
measurements from ground in two radon areas from Romania. 
Cosma, C. (Univ. Babes-Bolyai, Cluj-Napoca (Romania). Dept. of 
Physics); Ristoiu, D.; Cozar, O. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701-: 6. international conference on indoor 
air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor 
Air ’93. Particles, microbes, radon: Proceedings. 687p. Order 
Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The soil and the ground water are generally the decisive sources 
for high radon concentration indoors. Two interesting regions from 
Romania were taken into consideration. The first region is Cerna 
Valley, the Herculane resort zone (south-west of Romania). The 
second region chosen is the district of Cluj-Napoca (north - west of 
Romania). The exhalation of radon from the soil was measured by 
gamma spectrometry. Radon exhalation was gathered by absorp- 
tion on activated charcoal using special frame-boxes. For the 
Cerna Valley the radon exhalation rates were (3 - 20).10-'’Ci/ 
em*.s and for Cluj-Napoca area these values showed a perpendic- 
ular profile on the river bed, the values decreasing from 3.10~-17 
Ciicm?.s to 0,6.10-1” Ci/em?.s, as we depart from the river bed. 
For indoor radon the reported values in Cluj-Napoca houses are in 
the 50 - 400 Ba/m® range. (orig.). (8 refs., 3 figs., 1 tab.). 


25970 (NEI-Fl-222(v.4), pp. 543-548) Indoor radon 
prospecting techniques for homes in glacial till. Steck, D.J. (St. 
John’s Univ., Collegeville, MN (United States). Physics Dept.). 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701—: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OST; NTIS; INIS. 

Published in 6 volumes. 

Homes built on glacially-derived material can have elevated in- 
door radon concentrations. Although indoor radon concentrations 
have not been extensively surveyed in the Upper Midwest, median 
concentrations in some towns exceed 400 Bq m-°, and some 
homes have concentrations exceeding 20 kBq m-*. Soilborne 
radon content and transport properties have been found to vary 
significantly on scale of < 1 km. Existing soil data bases, gathered 
for agricultural or geological applications, have not been accurate 
guides to the soil’s radon potential. Key source characteristics have 
been measured in the lab and in situ in order to evaluate their abil- 
ity to predict indoor radon. Field measurements include surface 
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214Bi concentrations mapped via transportable gamma spectrome- 
try with satellite - based positioning, grab samples of soilborne and 
airborne radon concentrations, and soil permeabilities. A Monte 
Carlo based model, using characteristics measured from soil sam- 
ple accounted for 35 % of the average indoor radon variation in a 
test of 20 towns. Preliminary analysis of the model predictions 
based on in situ measurements for 81 homes in 9 additional towns 
suggests that the model can account for 30 % of the variation. 
(orig.). (5 refs., 3 figs., 1 tab.). 


25971 (NEI-Fl-222(v.4), pp. 627-632) Radon-technical 
design methods based on radon classification of the soil. Ket- 
tunen, A.V. (Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Structural Engineering and Building Physics). Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air '93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Radon-technical classification of the foundation soil divides the 
foundation soil into four classes: negligible, normal, high and very 
high. Separate radon-technical designing methods and radon- 
technical solutions have been developed for each class. On 
regions of negligible class, no specific radon-technical designing 
methods are needed. On regions of normal radon class, there is 
no need for actual radon-technical designing based on calculations, 
whereas existing radon-technical solutions can be used. On 
regions of high and very high radon class, a separate radon- 
technical designing should be performed in each case, where 
radon-technical solutions are designed so that expected value for 
indoor radon content is lower than the maximum allowable radon 
content. (orig.). (3 refs., 2 figs., 2 tabs.). 


25972 (ORNL/GWPO-005) Environmental Sciences Divi- 
sion Groundwater Program Office: Annual report, 1993. Oak 
Ridge National Lab., TN (United States). 30 Sep 1993. 104p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-3656). Order Number 
DE94013983. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4285. 

This first edition of the Martin Marietta Energy Systems, Inc., (En- 
ergy Systems) Groundwater Program Annual Report summarizes 
the work carried out by the Energy Systems GWPO for fiscal year 
(FY) 1993. This introductory section describes the GWPO’s staffing, 
organization, and funding sources. The GWPO is responsible for 
coordination and oversight for all components of the groundwater 
program at the three Oak Ridge facilities [ORNL, the Oak Ridge Y- 
12 Plant, and the Oak Ridge K-25 Site], and the PGDP and 
PORTS, respectively. Several years ago, Energy systems senior 
management recognized that the manner in which groundwater 
activities were conducted at the five facilities could result in unnec- 
essary duplication of effort, inadequate technical input to decisions 
related to groundwater issues, and could create a perception within 
the regulatory agencies of a confusing and inconsistent approach 
to groundwater issues at the different facilities. Extensive interac- 
tions among management from Environmental Compliance, 
Environmental Restoration (ER), Environmental Sciences Division, 
Environmental Safety and Health, and the five facilities ultimately 
led to development of a net technical umbrella organization for 
groundwater. On April 25, 1991, the GWPO was authorized to be 
set up within ORNL thereby establishing a central coordinating of- 
fice that would develop a consistent technical and administrative 
direction for the groundwater programs of all facilities and result in 
compliance with all relevant U.S. Environmental Protection Agency 
(EPA) regulations such as RCRA and Comprehensive Environmen- 
tal Restoration, Compensation and Liability Act (CERCLA) as well 
as U.S. Department of Energy (DOE) regulations and orders. For 
example, DOE Order 5400.1, issued on November 9, 1988, called 
for each DOE facility to develop an environmental monitoring pro- 
gram for all media (e.g., air, surface water, and groundwater). 


25973 (PNL-9817) Operable Unit 1 remedial investigation 
report, Elelson Air Force Base, Alaska. Gilmore, T.J. (and oth- 
ers); Fruland, R.M.; Liikala, T.L. Pacific Northwest Lab., Richland, 
WA (United States). Jun 1994. 513p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94014219. Source: OSTI; NTIS; INIS; GPO Dep. 

This remedial investigation report for operable Unit 1 (OU-1) at 
Eielson Air Force Base presents data, calculations, and conclu- 
sions as to the nature and extent of surface and subsurface 
contamination at the eight source areas that make up OU-1. The 
information is based on the 1993 field investigation result and pre- 
vious investigations. This report is the first in a set of three for 
OU-1. The other reports are the baseline risk assessment and fea- 
sibility study. The information in these reports will lead to a Record 
of Decision that will guide and conclude the environmental restora- 
tion effort for OU-1 at Eielson Air Force Base. The primary 
contaminants of concern include fuels and fuel-related contami- 
nants (diesel; benzene, toluene, ethylbenzene, and xylene; total 
petroleum hydrocarbon; polycyclic aromatic hydrocarbons), 
maintenance-related solvents and cleaners (volatile chlorinated hy- 
drocarbons such as trichloroothylene), polychlorinated biphenyls, 
and dichlorodiphenyltrichloroethane (DDT). The origins of contami- 
nants of concern include leaks from storage tanks, drums and 
piping, and spills. Ongoing operations and past sitewide practices 
also contribute to contaminants of concern at OU-1 source areas. 
These include spraying mixed oil and solvent wastes on unpaved 
roads and aerial spraying of DDT. 


25974 (PS+94-07) Sorption by cation exchange: Incorpo- 
ration of a cation exchange model into geochemical computer 
codes. Bradbury, M.H. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)); Baeyens, B. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
Apr 1994. 35p. Order Number DE94627672. Source: OSTI; NTIS; 
INIS. 

A procedure for introducing exchange into geochemical/surface 
complexation codes is described. Beginning with selectivity coeffi- 
cients, K., defined in terms of equivalent fractional ion occupancies, 
a general expression for the molar based exchange code input pa- 
rameters, Kex, is derived. In natural systems the uptake of nuclides 
onto complex sorbents often occurs by more than one mechanism. 
The incorporation of cation exchange and surface complexation 
into a geochemical code therefore enables sorption by both mech- 
anisms to be calculated simultaneously. The code and model 
concepts are tested against sets of experimental data from widely 
different sorption studies. A proposal is made to set up a data base 
of selectivity coefficients. Such a data base would form part of a 
more general one consisting of sorption mechanism specific param- 
eters to be used in conjunction with geochemical/sorption codes to 
model and predict sorption. (author) 6 figs., 6 tabs., 26 refs. 


25975 (SAND—94-0443C) Fracture-matrix interaction in 
Topopah Spring Tuff: Experiment and numerical analysis. 
Glass, R.J. (Sandia National Labs., Albuquerque, NM (United 
States)); Tidwell, V.C.; Flint, A.L.; Peplinski, W.; Castro, Y. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940553—46: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94010754. 
Source: OSTI; NTIS; GPO Dep. 

Fracture-matrix interaction is investigated through combined 
physical and numerical experimentation. Two slabs of Topopah 
Spring Tuff are mated to form a vertical saw cut fracture to which 
water is supplied. X-ray imaging is used to obtain the matrix poros- 
ity field and transient saturation fields as water moves from the 
fracture into the matrix. Porosity, hydraulic conductivity, and pres- 
sure/saturation relations of the matrix are measured on small cores 
taken from adjacent rock. Correlations between hydraulic proper- 
ties and porosity are developed and modeled. Numerical 
simulations using TOUGH2 are accomplished with a series of prop- 
erty fields of increasing detail. Property fields are modeled using 
the measured porosity field divided into 1, 3, 5, 11, and 21 porosity 
groups with the hydraulic properties assigned from the developed 
correlations and the average porosity within each group. Compari- 
son with experimental results allows us to begin to evaluate current 
matrix property measurement techniques, specific matrix property 


models, property estimation procedures, and effects of matrix prop- 
erty variability. 
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25976 (SCPRI-RM—12-1993) Monthly results of measure- 
ments; December 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 58p. (In 
French). Order Number DE94629253. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


25977 (SKB-TR-93-26) Dipole tracer experiment in a low- 
angle fracture zone at Finnsjoen - results and interpretation. 
The fracture zone project -phase 3. Andersson, Peter (Geosigma 
AB, Uppsala (Sweden)); Nordqvist, R.; Persson, T.; Eriksson, C.O.,; 
Gustafsson, E.; Ittner, T. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Nov 1993. 192p. Order 
Number DE94630330. Source: OSTI; NTIS; INIS. 

This report described a large scale tracer experiment performed 
in a dipole flow geometry in the upper highly transmissive part of a 
low angle fracture zone, called zone 2, at the Finnsjoen study site. 
The experiment was performed as a part of phase 3 of the fracture 
zone project aiming to characterize a major fracture zone. The pur- 
pose of the experiment was to determine transport parameters for 
zone 2 and to test the applicability of the experimental method for 
characterization of major fracture zones. The dipole experiment 
involved a total of 15 tracer injections including 14 short-lived ra- 
dionuclides and 5 inactive tracers. Both sorbing and non-sorbing 
tracers were injected and some of them several times. Tracer 
breakthrough was monitored both in the pumping hole at a dis- 
tance of 168 m and in two observation holes inside the flow field at 
distances 157 and 223 m, respectively. The evaluation of the re- 
sults included both 1-D modelling of individual flow paths as well 
as 2-D modelling of the entire flow system. Inverse modelling tech- 
nique was applied for both models including regression statistics. 
The statistics were used to assess the uniqueness and goodness 
of the model fits. The 1-D modelling was used to study effects of 
multiple flow paths and to determine transport parameters such as 
mean travel times and dispersivity. The purpose of the 2-D model- 
ling was to study effects of the magnitude and direction of the 
natural gradient, anisotropy, and leakage. Comparison with previ- 
ous prediction was also made with the 2-D model. The report also 
contains a comparison of all three tracer experiments performed in 
the upper part of zone 2. 34 refs. 


25978 (SKI-94-10) Geological documentation of the 
Norrkoeping-Oskarshamn region in south-eastern Sweden. 
Scherman, S. (Svensk Ingenjoerstjaenst AB, Knivsta (Sweden)). 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Apr 
1994. 41p. Order Number DE94630331. Source: OSTI; NTIS; INIS. 

This study comprises a compilation of data from two tectonic re- 
gions in southeastern Sweden and a presentation of geological 
factors judged to be of importance for the regional-scale siting of a 
high level nuclear waste repository. The study areas were selected 
to complement earlier investigations in that part of Sweden and to 
allow for an analysis of the transition zone between the Svecofen- 
nian subprovince and the Transcandinavian Igneous Belt (TIB). It 
should be noted that the studied regions have been investigated 
only to a limited extent (general surveying). More detailed informa- 
tion is needed if these regions are to be included in a siting 
program. It is recommended as a working strategy that the follow- 
ing characteristics and properties of relevance for repository siting 
are considered in a regional siting program. “Bedrock; historical 
evolution, rock-type distribution, dikes and grade of metamorphism. 
“Deformation history; plastic and brittle structures. The bedrock and 
its structural characteristics are of importance for the stability of the 
rock, the groundwater flow and the long term safety of the under- 
ground facility. “Quaternary deposits; characteristics and thickness. 
The quaternary characteristics may have an obscuring impact on 
some of the geophysical methods and is therefore important when 
selecting investigation methods. “Natural resources such as ore 
and mineral deposits, industrial minerals and ornamental stones. 
Of importance in order to minimize land use conflicts and as far as 
possible avoid future human intrusions. ‘Experiences from 





underground constructions in the actual region. This will give three- 
dimensional information on the bedrock and structures as well as 
the technical outcome from underground construction work. *Re- 
gional groundwater properties. Important for the understanding of 
large-scale gradient (topography) and of the variations of the 
groundwater chemistry. 24 refs. 


25979 (SKI-TR-93-44) The last glaciation of Scandinavia. A 
model of the Weichselian ice sheet. Holmiund, P. (Stockholm 
Univ. (Sweden). Naturgeografiska Inst.). Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Oct 1993. 65p. (In Swedish). 
Order Number DE94627693. Source: OSTI; NTIS; INIS. 

The model presented in this report is used to study the evolution 
of the Weichselian ice sheet. The project was sponsored by the 
Swedish Nuclear Power Inspectorate (SKI). Special interest was fo- 
cused on basal conditions during the last glaciation and the aim of 
the study is to provide information to the SKI for their efforts in 
forming an opinion of where to build a repository for used nuclear 
fuel. The model is time-dependent and based on a finite-element 
method solution of the continuity equation. The climatic records 
from the Camp Century and the Summit ice cores are used for cli- 
matic control and the model is calibrated using geological evidence 
on the deglaciation of Scandinavia. Weichsel 1 was a mountain 
centered glaciation, while Weichsel 2 had an extent similar to the 
Younger Dryas stand. Weichsel 1 is initiated as a few small ice 
caps in southern Norway about 112000 BP. Around 110000 BP an 
ice sheet forms, covering most of the Scandinavian mountain 
range. Shortly thereafter the ice sheet retreats and is divided into 
one northern and one southern ice cap. This configuration lasts for 
10000 years and corresponds to the isotope stage 5c and the 
Broerup interstadial. At 99000 BP the two ice caps join and a sin- 
gle, elongated dome is formed. The ice begins to advance in the 
northeastern part. At 97000 BP it reaches the Kola peninsula and 
at 91000 BP, the Gulf of Bothnia. After a maximum at 90000 BP a 
considerable retreat begins, reaching a minimum at 82000 BP, re- 
ferred to as isotope stage 5a or the Odderade interstadial. The ice 


sheet is now only covering the mountain area. The next phase of 
the glaciation begins at 78000 BP and is characterized by substan- 
tial growth. After 1000 year of growth it reaches the Kola peninsula 
and the Gulf of Bothnia. Aaland is ice-covered at 72000 BP and all 
of Finland is ice-covered at 65000 BP. By 61000 BP the margin 
reaches a still stand in Lithuania. Large part of southern Sweden 
are then ice-covered. 


25980 (SKI-TR-93-45) COLLAGE 2: a numerical code for 
radionuclide migration through a fractured geosphere in aque- 
ous and colloidal phases. Grindrod, P. (Intera Information 
Technologies Ltd., Henley-on-Thames (United Kingdom)); Cooper, 
N. Swedish Nuclear Power Inspectorate, Stockholm (Sweden). May 
1993. 32p. Order Number DE94627673. Source: OSTI; NTIS; INIS. 

In previous work, the COLLAGE code was developed to model 
the impacts of mobile and immobile colloidal material upon the dis- 
persal and migration of a radionuclide species within a saturated 
planer fracture surrounded by porous media. The adsorption of ra- 
dionuclides to colloid surfaces was treated as instantaneous and 
reversible. In this report we present a new version of the code, 
COLLAGE 2. Here the adsorption of radionuclides to the colloidal 
material is treated via first order kinetics. The flow and geometry of 
the fracture remain as in the previous model. The major effect of 
colloids upon the radionuclide species is to adsorb them within the 
fracture space and thus exclude them from the surrounding porous 
medium. Thus the matrix diffusion process, a strongly retarding ef- 
fect, is exchanged for a colloid capture/release process by which 
adsorbed nuclides are also retarded. The effects of having a 
colloid-radionuclide kinetic interaction include the phenomena of 
double pulse breakthrough (the pseudo colloid population followed 
by the solute plume) in cases where the desorption process is slow 
and the pseudo colloids are highly mobile. Some example caicula- 
tions are given and some verification examples are discussed. 
Finally a complete listing of the code is presented as an appendix, 
including the subroutines allowing for the numerical inversion of the 
Laplace transformed solution via Talbot’s method. 6 figs. 


25981 (UCRL-ID—110062-94-3) Working Group 7.1 on envi- 
ronmental transport, US-USSR Joint Coordinating Committee 
on Civilian Nuclear Reactor Safety: Progress report update. 
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Anspaugh, L.R.; Hendrickson, S.M. (eds.). Lawrence Livermore 
National Lab., CA (United States). 7 Sep 1991. 12p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94015242. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief summaries of the status of projects of 
the Environmental Transport Group of the US-USSR Joint Coordi- 
nating Committee of Civilian Nuclear Reactor Safety. Projects 
reported on include: Management and Administration; Atmospheric 
Transport; Resuspension; External Dose; Terrestrial Food Chains; 
Aquatic Food Chains; Hydrological Transport; and Intercalibration. 


25982 (UCRL-ID—116604) Tritium monitoring in natural wa- 
ters: interlaboratory comparison program results for round 
two. Kreek, S.A.; Hall, H.L.; Rego, J.H.; Bazan, J.M. Lawrence 
Livermore National Lab., CA (United States). Apr 1994. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48 ; AC08-90NV10845 ; AC08-94NV11432. Order 
Number DE94014353. Source: OSTI; NTIS; GPO Dep. 

A round-robin interlaboratory comparison program to monitor 
tritium in natural waters has been established. Currently, five inde- 
pendent laboratories are participating in this round-robin program. 
Tritium standards are prepared by one of the laboratory partici- 
pants and analyzed by the other participants in each round of the 
round-robin. This report encompasses the results of the set of 
standards prepared by the Radiation Analytical Sciences Section of 
the Lawrence Livermore National Laboratory (LLNL) for the second 
round of this enriched tritium intercomparison program. Two 
aqueous tritium standard solutions, A and B, were prepared by se- 
quential dilution of a National Institute of Standards and Technology 
3H standard. The concentrations of the standards solutions, A and 
B, were 147 +16 pCi/L°H and 444431 pCi/LSH, respectively (20 
uncertainty). One blank solution was also prepared. The standards 
and blank were prepared using water collected from the Nevada 
Test Site Potable Water Well 4. This well is known to contain only 
trace amounts of tritium. The participating laboratories measured 
the °H in standards A and B and blanks by liquid scintillation 
counting after distillation and electrolytic enrichment or directly via 
SHe mass spectrometry. The results reported for standards A and 
B are within the 2c uncertainties of the known values. These ex- 
cellent results reflect the quality of the techniques employed. 


25983 (UCRL-JC—115986) The impact of elevation data rep- 
resentation on nocturnal drainage wind simulations. Walker, 
H.; Leone, J.M. Jr. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940769-5: 
6. conference on mesoscale processes, Portland, OR (United 
States), 18-22 Jul 1994). Order Number DE94014752. Source: 
OSTI; NTIS; GPO Dep. 

This document contains information about SABLE, an atmo- 
spheric model developed by Lawerence Livermore National 
Laboratory. The model is a hydrostatic mesoscale model that rep- 
resents surface-atmosphere interatctions affected by complex 
terrain. SABLE is used to evaluate the impacts of elevation on 
drainage systems. The simulation also encompasses wind effects 
on nocturnal drainage. 


25984 (WHC-SD-EN-QAPP-009) Quality Assurance Plan, N 
springs expedited response action. Jackson, G.J. Westinghouse 
Hanford Co., Richland, WA (United States). [1994]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94015328. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is the Quality Assurance Plan (QAP) to be fol- 
lowed during the definitive design, construction, and operational 
phases for activities associated with the N Springs Expedited Re- 
sponse Action (ERA) for the 100-NR-2 Operable Unit (OU). 
Westinghouse Hanford Company (WHC) will comply with the US 
Department of Energy (DOE) Order 5700.6C, Quality Assurance 
(DOE 1989), and the US Environmental Protection Agency (EPA), 
EPA/530-SW-86-031, Technical Guidance Document: Construction 
Quality Assurance for Hazardous Waste Land Disposal Facilities 
(EPA 1986). 
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25985 (WHC-SD-EN-RPT-—009) 200-UP-2 operabie unit radi- 
ological surveys. Wendling, M.A. Westinghouse Hanford Co., 
Richland, WA (United States). 30 Apr 1994. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94014120. Source: OSTI; NTIS; 
INIS; GPO Dep 

This report summarizes and documents the results of the radio- 
logical surveys conducted from August 17 through December 16, 
1993 over a partial area of the 200-UP-2 Operable Unit, 200-W 
Area, Hanford Site, Richland, Washington. In addition, this report 
explains the survey methodology of the Mobile Surface Contamina- 
tion Monitor 11 (MSCM-II) and the Ultra Sonic Ranging And Data 
System (USRADS). The radiological survey of the 200-UP-2 Oper- 
able Unit was conducted by the Site Investigative Surveys/ 
Environmental Restoration Health Physics Organization of the 
Westinghouse Hanford Company. The survey methodology for the 
majority of area was based on utilization of the MSCM-Il or the 
USRADS for automated recording of the gross beta/gamma radia- 
tion levels at or near six (6) inches from the surface soil. 


25986 (WHC-SD-EN-Tl-211) Data validation report for the 
100-FR-3 Operable Unit, third round groundwater samples. 
Ayres, J.M. Westinghouse Hanford Co., Richland, WA (United 
States). 31 Mar 1994. 226p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94010368. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse-Hanford has requested that a minimum of 20% of 
the total number of Sample Delivery Groups be validated for the 
100-FR-3 operable Unit Third Round Groundwater sampling inves- 
tigation. Therefore, the data from the chemical analysis of 51 
samples from this sampling event and their related quality assur- 
ance samples were reviewed and validated to verify that reported 
sample results were of sufficient quality to support decisions re- 
garding remedial actions performed at this site. The report is 
broken down into sections for each chemical analysis and radio- 
chemical analysis type. Each section addresses the data package 
completeness, holding time adherence, instrument calibration and 
tuning acceptability, blank results, accuracy, precision, system per- 
formance, as well as the compound Kentification and quantitation. 
In addition, each section has an overall assessment and summary 
for the data packages reviewed for the particular chemical/ 
radiochemical analyses. Detailed backup information is provided to 
the reader by SDG No. and sample number. For each data 
package, a matrix of chemical analyses per sample number is pre- 
sented, as well as data qualification summaries. 


25987 (WHC-SD-EN-TI-260) Re-analysis of hydraulic tests 
conducted for well 4A. Swanson, L.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). 13 May 1994. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94014449. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During 1992, a series of hydrologic characterization tests were 
conducted at the well 4A — 4T test facility complex. Details con- 
cerning these tests are described in Swanson (1992). Two of the 
tests, a constant-rate discharge test conducted on March 30, 1992 


and a slug interference test performed on April 15, 1992, are the 
focus of this report. 


25988 (WHC-SD-EN-TP—043) Laboratory test plan in-well 
vapor stripping system. Koegler, K.J. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE94014408. Source: OSTI; NTIS; GPO Dep. 

This test plan describes the activities that will be conducted as a 
part of the laboratory testing of a full-scale mockup of the Stanford 
in-well vapor stripping system. These tests will be conducted to de- 
lineate design parameters for the in-well vapor stripping unit and to 
identify and quantify variables that are sensitive to the dynamic hy- 
draulic effects induced by operation of the system. No radioactive 
materials are involved in this test. In-well vapor stripping has been 
used successfully as an alternative to conventional pump-and-treat 
technology for remediation of volatile organic compound (VOC) 
contaminated groundwater in Europe and more recently in the 
United States. In-well vapor stripping permits in situ remediation of 
VOC-contaminated groundwater by combining an in-well vapor 
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stripping system with a treatment well is used to extract and dis- 
charge groundwater simultaneously, resulting in the establishment 
of a vertical circulation groundwater flow cell in the aquifer. 
Groundwater extracted from the aquifer via the lower screened in- 
terval is treated for VOCs by in-well vapor stripping within the 
treatment well. This stripping causes aqueous phase VOCs to par- 
tition preferentially into a vapor phase. Treated groundwater is 
discharged back to the aquifer via the upper screened interval of 
the treatment well, while the vapor phase VOCs are simultaneously 
removed from the well bore and contained at the surface with a 
vacuum extraction system. Groundwater entrained into the vertical 
circulation flow cell becomes sequentially cleaned of VOC contami- 
nation in an efficient manner without the need for surface treatment 
and handling of contaminated groundwater. An added benefit of in- 
well vapor stripping is the ability to perform vadose zone vapor 
extraction concurrently with groundwater remediation. This uses 
the vacuum extraction capabilities of the in-well vapor stripping 
configured with the upper screened interval placed into the vadose 
zone above the water table. 


25989 (WHC-SD-EN-WP-—011) In-situ bioremediation drilling 
and characterization work plan. Koegler, K.J. Westinghouse 
Hanford Co., Richland, WA (United States). 26 Apr 1994. 48p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94014271. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work plan describes the design and construction of pro- 
posed wells and outlines the characterization activities to be 
performed in support of the In Situ Bioremediation Task for FY 
1994. The purpose of the well-design is to facilitate implementation 
and monitoring of in situ biodegradation of CCl, in ground water. 
However, the wells will also be used to characterize the geology, 
hydrology, microbiology, and contaminant distribution, which will all 
feed into the design of the technology. Implementation and design 
of this remediation demonstration technology will be described sep- 
arately in an integrated test plan. 


25990 (WSRC-TR-92-415-Vol.1) Analysis of water and soil 
from the wetlands of Upper Three Runs Creek: Volume 1, 
Summary report. Haselow, L.A. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Rogers, V.A.; Riordan, C.J.; Eid- 
son, G.W.; Herring, M.K. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1992. 106p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94014822. Source: OSTI; NTIS; INIS; GPO Dep. 
Shallow water and soils along Upper Three Runs Creek (UTRC) 
and associated wetlands between SRS Road F and Cato Road 
were sampled for nonradioactive and radioactive constituents. The 
sampling program is associated with risk evaluations being per- 
formed for various regulatory documents in these areas of the 
Savannah River Site (SRS). WSRC selected fifty sampling sites 
bordering the Mixed Waste Management Facility (MWMF), F- and 
H-Area Seepage Basins (FHSB), and the Sanitary Landfill (SL). 
The analytical results from this study provided information on the 
water and soil quality in UTRC and its associated wetlands. The 
analytical results from this investigation indicated that the primary 
constituents and radiological indicators detected in the shallow wa- 
ter and soils were tritium, gross alpha, radium 226, total radium and 
strontium 90. This investigation involved the collection of shallow 
water samples during the Fall of 1991 and the Spring of 1992 at 
fifty (50) sampling locations. Sampling was performed during these 
periods to incorporate high and low water table periods. Samples 
were collected from three sections along UTRC denoted as Phase | 
(MWMF), Phase Il (FHSB) and Phase III (SL). One vibracored soil 
sample was also collected in each phase during the Fall of 1991. 


25991 (WSRC-TR-92-415-Vol.3) Analysis of water and soil 
from the wetlands of Upper Three Runs Creek: Volume 3, Wet- 
lands survey maps. Haselow, L.A. (Westinghouse Savannah 
River Co., Aiken, SC (United States)); Rogers, V.A.; Riordan, C.J.; 
Eidson, G.W.; Herring, M.K. Westinghouse Savannah River Co., 
Aiken, SC (United States). Aug 1992. 274p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-89SR18035. 
Order Number DE94014823. Source: OSTI; NTIS; INIS; GPO Dep. 

Shallow water and soils along Upper Three Runs Creek (UTRC) 
and associated wetlands between SRS Road F and Cato Road 





were sampled for nonradioactive and radioactive constituents. The 
sampling program is associated with risk evaluations being per- 
formed for various regulatory documents in these areas of the 
Savannah River Site (SRS). WSRC selected fifty sampling sites 
bordering the Mixed Waste Management Facility (MWMF), F- and 
H-Area Seepage Basins (FHSB), and the Sanitary Landfill (SL). 
The analytical results from this study provided information on the 
water and soil quality in UTRC and its associated wetlands. The 
analytical results from this investigation indicated that the primary 
constituents and radiological indicators detected in the shallow wa- 
ter and soils were tritium, gross alpha, radium 226, total radium 
and strontium 90. This investigation involved the collection of shal- 
low water samples during the Fall of 1991 and the Spring of 1992 
at fifty (60) sampling locations. Sampling was performed during 
these periods to incorporate high and low water table periods. 
Samples were collected from three sections along UTRC denoted 
as Phase | (MWMF), Phase Il (FHSB) and Phase Ill (SL). One vi- 
bracored soil sample was also collected in each phase during the 
Fall of 1991. This document consists solely of maps which illus- 
trate the sampling points used in this study. 


25992 (WSRC-TR-93-540-Vol.1) Operations Support of 
Phase 2 Integrated Demonstration in Situ Bioremediation: Vol- 
ume 1, Final report: Final report text data in tabular form, Disk 
1. Hazen, T.C. (Westinghouse Savannah River Co., Aiken, SC 
(United States)). Westinghouse Savannah River Co., Aiken, SC 
(United States); ECOVA Corp., Redmond, WA (United States). Sep 
1993. 617p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO09-89SR18035. Order Number 
DE94014274. Source: OSTI; NTIS; GPO Dep. 

This project was designed to demonstrate in situ bioremediation 
of ground water and sediment contaminated with chlorinated sol- 
vents. Indigenous microorganisms were stimulated to degrade 
trichlorethylene (TCE), tetrachloroethylene (PCE) and their daugh- 
ter products in situ by addition of nutrients to the contaminated 
aquifer and adjacent vadose zone. The principle carbor/energy 
source nutrient used in this demonstration was methane (natural 
gas). In situ biodegradation is a highly attractive technology for re- 
mediation because contaminants are destroyed, not simply moved 
to another location or immobilized, thus decreasing costs, risks, 
and time, while increasing efficiency, safety, and public and regula- 
tory acceptability. This report describes the preliminary results of 
the demonstration and provides conclusions only for those mea- 
sures that the Bioremediation Technical Support Group felt were so 
overwhelmingly convincing that they do not require further analy- 
ses. Though this report is necessarily superficial it does intend to 
provide a basis for further evaluating the technology and for practi- 
tioners to immediately apply some parts of the technology. 


25993 (WSRC-TR-93-540-Vol.3) Operations Support of 
Phase 2 Integrated Demonstration In Situ Bioremediation: Vol- 
ume 3, Final report: Data in graphical form, Disks 1,2,3,4; 
Averaged data in tabular form, Disks 1,2. Hazen, T.C. (Westing- 
house Savannah River Co., Aiken, SC (United States)). 
Westinghouse Savannah River Co., Aiken, SC (United States); 
ECOVA Corp., Redmond, WA (United States). Sep 1993. 468p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94014276. Source: 
OSTI; NTIS; GPO Dep. 

This document contains data collected during the demonstration 
of in situ bioremediation at Savannah River Site. This project was 
designed to demonstrate in situ bioremediation of ground water 
and sediment contaminated with chlorinated solvents. Indigenous 
microorganisms were stimulated to degrade trichloroethylene, tetra- 
chloroethylene and their daughter products in situ by addition of 
nutrients to the contaminated aquifer and adjacent vadose zone. 
The principle carbon/energy source nutrient used in this demon- 
stration was methane. In situ biodegradation is a highly attractive 
technology for remediation because contaminants are destroyed, 
not simply moved to another location or immobilized, thus decreas- 
ing costs, risks, and time, while increasing efficiency, safety, and 
public and regulatory acceptability. 


25994 (WSRC-TR-93-540-Vol.4) Operations Support of 
Phase 2 Integrated Demonstration In Situ Bioremediation: Vol- 
ume 4, Final report: Averaged data in tabular form, Disks 3,4; 
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Averaged data in graphical form, Disks 1,2,3,4. Hazen, T.C. 
(Westinghouse Savannah River Co., Aiken, SC (United States)). 
Westinghouse Savannah River Co., Aiken, SC (United States); 
ECOVA Corp., Redmond, WA (United States). Sep 1993. 493p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94014277. Source: 
OSTI; NTIS; GPO Dep. 

This report contains experimental data collected during the 
demonstration of in situ bioremediation at the Savannah River Site. 
This project was designed to demonstrate in situ bioremediation of 
ground water and sediment contaminated with chlorinated sol- 
vents. Indigenous microorganisms were stimulated to degrade 
trichloroethylene, tetrachloroethylene, and their daughter products 
in situ by addition of nutrients to the contaminated aquifer and ad- 
jacent vadose zone. The principle carbon/energy source nutrient 
used in this demonstration was methane. In situ biodegradation is 
a highly attractive technology for remediation because contami- 
nants are destroyed, not simply moved to another location or 
immobilized, thus decreasing costs, risks, and time, while increas- 
ing efficiency, safety, and public and regulatory acceptability. 


25995 (WSRC-TR-93-666) Hydrologic analysis of data 
from the Lower Lost Lake Aquifer at recovery well RWM-12. 
Hiergesell, R.A. Westinghouse Savannah River Co., Aiken, SC 
(United States). Apr 1994. 68p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94014574. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents an analysis of water level responses that 
were monitored in wells near recovery well RWM-12 when it was 
brought online on March 23, 1992 as part of the system of wells 
used to pump and treat a groundwater contaminant plume of 
trichloroethylene (TCE) beneath the A/M Areas of the Savannah 
River Site. The series of wells, all similar to RWM-12, pump 
groundwater and deliver it to air strippers that effectively separate 
and remove the TCE. Water level responses to pumping at RWM- 
12 were monitored using both pressure transducers/data loggers, 
and electric tapes. The purpose of obtaining measurements of wa- 
ter level responses was to obtain the data that is needed to make 
a quantitative estimate of hydraulic conductivity in the pumped hori- 
zon, and to assess the hydraulic connection between adjacent 
layers. 


25996 (WSRC-TR-94-010) F-Area Acid/Caustic Basin 
Groundwater Monitoring Report: Fourth quarterly report and 
summary 1993. Westinghouse Savannah River Co., Aiken, SC 
(United States). Mar 1994. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO09-89SR18035. Order 
Number DE94012942. Source: OSTI; NTIS; INIS; GPO Dep. 
During fourth quarter 1993, samples from the six FAC monitoring 
wells at the F-Area Acid/Caustic Basin were collected and ana- 
lyzed for indicator parameters, groundwater quality parameters, 
parameters indicating suitability as drinking water, and other con- 
stituents. One of the FAC piezometers was scheduled for these 
analyses but was dry. Analytical results that exceeded the final Pri- 
mary Drinking Water Standards (PDWS) or the Savannah River 
Site (SRS) flagging criteria or turbidity standard during the quarter 
are the focus of this report. Gross alpha exceeded the final PDWS 
in two wells. Aluminum exceeded its Flag 2 criterion in five wells. 
lron exceeded standards in four wells, manganese exceeded stan- 
dards in two wells, and total organic halogens exceeded standards 
in one well. Turbidity exceeded the SRS standard in well FAC 3. 


25997 (WSRC-TR-94-0106) RESRAD soil concentration 
guidelines for the Old F-Area Retention Basin. Hamby, D.M. 
Westinghouse Savannah River Co., Aiken, SC (United States). 24 
Feb 1994. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94014864. Source: OSTI; NTIS; INIS; GPO Dep. 

Concentration guidelines for residual radionuclides in soil at the 
site of the Old F-Area Retention Basin have been calculated using 
a dose-based approach. Estimation of these soil guidelines was 
completed using RESRAD 5.0 in accordance with the DOE 
RESRAD methodology specified in DOE/CH/8901. Guidelines are 
provided for the two predominant nuclides, Sr-90 and Cs-137, 
known to be present in the soil beneath the old basin. A guideline 
is also given for Pu-238 since it is known to exist at the H-Area 
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Retention Basin. Site-specific soil characteristics are defined for the 
areas above, within, and beneath the contaminated zone. 
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Refer also to citation(s) 23393, 23475, 23498, 23790, 23803, 
23810, 23858, 23869, 23968, 24019, 24045, 24318, 24324, 24551, 
24913, 24915, 24916, 24918, 25755, 25757, 25893, 25894, 25906, 
25916, 25917, 25926, 25929, 25946, 25974, 25976, 25981, 25985, 
26164, 26165 


25998 (CLOR-123/D) Radioactive contamination of south- 
ern Baltic Sea in 1986-1987. Grzybowska, D. (Centralne Lab. 
Ochrony Radiologicznej, Warsaw (Poland)); Tomezak, J. Centralne 
Lab. Ochrony Radiologicznej, Warsaw (Poland). 1991. 32p. (In Pol- 
ish). Order Number DE94630340. Source: OSTI; NTIS; INIS. 

Radiological investigations in the Baltic Sea were carried out in 
Poland since the year 1975. A part of these investigations had 
been published in different scientific papers. In this report are pre- 
sented data on the radioactivity levels of °°Sr, Cs, 187Cs and 
other radionuclides in water, bottom sediments and biota in the 
southern Baltic and the Gulf of Gdansk in the years 1986-1987. 
The short information about the radioactivity levels in 1985 are also 
given. (author). 10 refs, 2 figs, 13 tabs. 


25999 (DOE/EIS—0163-S) Interim Columbia and Snake 
rivers flow improvement measures for salmon: Final Supple- 
mental Environmental Impact Statement (SEIS). Corps of 
Engineers, Walla Walla, WA (United States). Walla Walla District. 
Mar 1993. 1074p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
Order Number DE94013591. Source: OSTI; NTIS; GPO Dep. 

Public comments are sought on this final SEIS, which supple- 
ments the 1992 Columbia River Salmon Flow Measures Options 
Analysis (OA)/Environmental Impact Statement (EIS). The Corps of 
Engineers, in cooperation with the Bonneville Power Administration 
and the Bureau of Reclamation proposes five alternatives to im- 
prove flows of water in the lower Columbia-Snake rivers in 1993 
and future years to assist the migration of juvenile and adult 
anadromous fish past eight hydropower dams. These are: (1) 
Without Project (no action) Alternative, (2) the 1992 Operation, (3) 
the 1992 Operation with Libby/Hungry Horse Sensitivity, (4) a Mod- 
ified 1992 Operation with Improvements to Salmon Fiows from 
Dworshak, and (5) a Modified 1992 Operation with Upper Snake 
Sensitivity. Alternative 4, Modified 1992 Operations, has been iden- 
tified as the preferred alternative. 


26000 (DOE/ER/60555-5) Transport and transfer rates in 
the waters of the continental shelf and slope: SEEP: Final re- 
port, May 1, 1987—-December 31, 1993. Biscaye, P.E.; Anderson, 
R.F. Columbia Univ., New York, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60555. Order Number DE94011534. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The overall Shelf Edge Exchange Processes (SEEP) Program, 
which began in 1980 or 1981, had as its goal the testing of a hy- 
pothesis with respect to the fate of particulate matter formed in and 
introduced into the waters of the continental shelf adjacent to the 
northern east coast of the US, i.e., the MAB. The original hypothe- 
sis was that a large proportion of the particles in general, and of 
the particulate organic carbon (POC) in particular, was exported 
from the shelf, across the shelf/slope break and front, into the wa- 
ters of, and, to some degree, deposited in the sediments of the 
continental slope. This hypothesis was based on budgets of 
organic carbon and lead-210 that did not account for a large pro- 
portion of those species in the waters or sediments of the shelf, 
and on a carbon-rich band of sediments centered on the slope at 
~1,000 m water depth. The results of the first SEEP experiment, 
south of New England and Long Island (SEEP-1) suggested, but 
did not prove, that there was only a relatively small proportion of 
the carbon which was exported from the shelf to the slope. The ob- 
jective of the second experiment - SEEP-2 — done under the 
subject grant, was to tighten the experiment in terms of the kinds of 
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data collected, and to focus it more on the shelf and only the upper 
slope, where shelf-derived particles were thought to be deposited. 


26001 (DOE/ER/60887-T1) Primary production off South- 
ern California relative to surface layer carbon budgets: A 
component of the California Basins Study, CaBS: Final report, 
[1 June 1989-14 November 1991]. Trees, C.C. San Diego State 
Univ., CA (United States). Center for Hydro-Optics and Remote 
Sensing. 22 Apr 1994. 227p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-89ER60887. Order Num- 
ber DE94012477. Source: OSTI; NTIS; GPO Dep. 

This study started on 1 June 1989 and ended 14 November 
1991. Two moored in situ natural fluorometers were deployed in 
January 1990 to collect bio-optical data for one year, making 
ground truth measurements around the mooring during 4 cruises. 
This one-year time series would investigate how the short-term 
physical forcing aliases the long-term primary production record 
such that the apparent, larger interannual variability in the record is 
in reality "noise” due to short-term fluctuations in the rate of nutri- 
ent input to the euphotic zone. These continuous measurements 
from moored bio-optical instruments would also allow better esti- 
mates of the mean and variance in primary production in these 
waters than has previously been available from shipboard mea- 
surements, as well as, phytoplankton response to short-term 
physical events. Ancillary measurements that were made were: (1) 
characterization of the apparent and inherent optical properties, (2) 
photosynthetic pigment distributions using both HPLC and standard 
fluorometric methods, (3) carbon, hydrogen and nitrogen content of 
suspended particulate matter, (4) primary production using conven- 
tional '*C methods from simulated in situ experiments. 


26002 (DOE/ER/61202-3) Steady-state and transient mod- 
eling of tracer and nutrient distributions in the global ocean: 
Progress report, August 1, 1993—July 31, 1994. Stocker, T.F.; 
Broecker, W.S. Columbia Univ., Palisades, NY (United States). 
Lamont-Doherty Earth Observatory. 30 Apr 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER61202. Order Number DE94015054. Source: OSTI; NTIS; 
GPO Dep. 

We have completed the studies using the inorganic carbon cycle 
in the zonally averaged ocean circulation model to calculate 
anthropogenic uptake of CO, and bomb radiocarbon. While our re- 
sults are in broad agreement with previous studies, we have 
learned that horizontal mixing processes due to gyre circulation are 
important for transient tracer experiments over a few decades. 
These findings are in press. Using the inorganic carbon cycle 
model we have started to look at the distributions of 5'°C in the 
ocean. The model is able to reproduce faithfully the air-sea frac- 
tionation of 6'5C. The effect of changing sea surface temperature 
in the middle and low latitudes of the world ocean on pCOsam is 
studied in this model and compared to the organic carbon cycle 
model of the Hamburg group. We find significant differences in 
sensitivity and are in the process of investigating possible reasons. 
Incorporation of the organic component is still ongoing. In the 
present version the surface concentrations of phosphate are still 
too high indicating strong upwelling. 


26003 (DOE/ER/61438-2) Origins and fates of DOM along 
the New England continental margin: Technical progress re- 
port, Year 2. Fry, B. (Marine Biological Lab., Woods Hole, MA 
(United States). Ecosystems Center); Hopkinson, C.; Altabet, M. 
Marine Biological Lab., Woods Hole, MA (United States). Ecosys- 
tems Center. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER61438. Order Number 
DE94013034. Source: OSTI; NTIS; GPO Dep. 

In year two, the authors have analyzed DOM (dissolved organic 
matter) samples from the Atlantic and Pacific Oceans, performed 
preliminary experiments concerning the decomposition of DOM, 
and continued methodological development work for measuring 
DOM isotopic contents. The year three plans are to finish the 
methods development, and use samples from two upcoming 
cruises to characterize the cycling of dissolved organic matter 
along the eastern US seaboard. A brief summary of the year two 
activities is presented. 





26004 (DOE/ER/61440-2) Parameterizations in high resolu- 
tion isopycnal wind-driven ocean models: Progress report, 
January 1, 1993—December 31, 1993. Jensen, T.G.; Randall, D.A. 
Colorado State Univ., Fort Collins, CO (United States). Dept. of 
Atmospheric Science. Jan 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER61440. 
Order Number DE94006986. Source: OSTI; NTIS; GPO Dep. 

For the Computer Hardware Advanced Mathematics and Model 
Physics (CHAMMP) project, developing a new multi-layer ocean 
model, based on the hydrodynamic FSU Indian Ocean model was 
proposed. The new model will include prognostic temperature and 
salinity and will be coded for massively parallel machines. Other 
specific objectives for the proposed research were: incorporate a 
oceanic mixed layer on top of the isopycnal deep layers; implement 
positive definite scheme for advection; determine effects of islands 
on large scale flow; and investigate lateral boundary conditions for 
boundary layer currents. The mixed layer model is proposed to be 
of a bulk type with prognostic equations for temperature and salin- 
ity. Development of parallel code will be done in cooperation with 
other CHAMMP participants, mainly the ocean modelling group at 
LANL. The main objective is model development, while the applica- 
tion is to determine the influence and parameterization of narrow 
flows along continents and through chains of small islands on the 
large scale oceanic circulation. Test runs with artificial wind stress 
and heat flux will be used to determine model stability, perfor- 
mance and optimization for the new model configuration. Tests will 
include western boundary currents, coastal upwelling and equato- 
rial dynamics. This report discusses project progress for period 
January 1, 1993 through December 31, 1993. 


26005 (DOE/ER/61758—-1) Seasonal study of carbon diox- 
ide in the southern extreme of the pacific sector, Antarctic 
Ocean: Progress report. Takahashi, Taro; Goddard, J.G.; Rubin, 
S.l.; Breger, D. Columbia Univ., Palisades, NY (United States). 
Lamont-Doherty Earth Observatory. 5 May 1994. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
94ER61758. Order Number DE94014600. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the progress made during the six-month 
period between December 1, 1993, when this grant was awarded, 
and May 1, 1994. The major aim of this investigation is to measure 
the distribution of the total CO. concentration and pCO, in seawa- 
ter in the Pacific sector of the extreme Southern Ocean as far 
south as 78°S. The areas investigated include the continental shelf 
areas in the Ross, Amundsen and Bellingshausen Seas ad the off- 
shore deep water areas as far north as 67°S. The measurements 
were made aboard the R/VIB Nathaniel B. Palmer between Febru- 
ary 14, 1994 and April 5, 1994, and the preliminary results are 
briefly described in this report. This expedition constitutes the first 
of a pair expeditions. The first is designed investigate oceanic CO. 
sink/source conditions during the austral summer The second ex- 
pedition, which is designed for the following winter, has been 
scheduled for September, 1994. 


26006 (DOE/EW/53023-T5) Hazardous materials in aquatic 
environments of the Mississippi River Basin: Annual technical 
report, 30 December 1992-29 December 1993. Tulane Univ., 
New Orleans, LA (United States). Center for Bioenvironmental Re- 
search; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. 175p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-93EW53023. Order Number 
DE94010677. Source: OSTI; NTIS; INIS; GPO Dep. 

Tulane and Xavier Universities have singled out the environment 
as a major strategic focus for research and training for now and 
beyond the year 2000. In 1989, the Tulane/Xavier Center for 
Bioenvironmental Research (CBR) was established as the umbrella 
organization which coordinates environmental research at both uni- 
versities. In December, 1992, the Tulane/Xavier DBR was awarded 
a five year grant to study pollution in the Mississippi River system. 
The "Hazardous Materials in Aquatic Environments of the Missis- 
sippi River Basin” project is a broad research and education 
program aimed at elucidating the nature and magnitude of toxic 
materials that contaminate aquatic environments of the Mississippi 
River Basin. Studies include defining the complex interactions that 
occur during the transport of contaminants, the actual and potential 
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impact on ecological systems and health, and the mechanisms 
through which these impacts might be remediated. The Mississippi 
River Basin represents a model system for analyzing and solving 
contamination problems that are found in aquatic systems world- 
wide. Individual papers have been processed separately for 
inclusion in the appropriate data bases. 


26007 (DOE/OR-01-1226/V1) Oak Ridge reservation federal 
facility agreement for the Environmental Restoration Program. 
Volume 1: Quarterly report, October-December 1993. Oak 
Ridge National Lab., TN (United States). Jan 1994. 59p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/M-3261). Order Number DE94014054. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This quarterly progress report satisfies requirements for the Envi- 
ronmental Restoration (ER) Program that are specified in the Oak 
Ridge Reservation (ORR) Federal Facility Agreement (FFA) estab- 
lished between the U.S. Department of Energy (DOE), the U.S. 
Environmental Protection Agency (EPA), and the Tennessee De- 
partment of Environment and Conservation (TDEC). The reporting 
period covered is October through December 1993 (first quarter of 
FY 1994). Sections 1.1 and 1.2 provide respectively the milestones 
scheduled for completion during the reporting period and a list of 
documents that have been proposed for transmittal during the 


following quarter but have not been approved as FY 1994 commit- 
ments. 


26008 (FEMP/SUB—083) Electrofishing survey of the Great 
Miami River: Annual report, September 1993. Stocker, L.E. 
(Cincinnati Univ., OH (United States)); Miller, M.C.; Engman, J.; 
Evans, R.L.; Koch, R.W.; Brence, W.A. Westinghouse Environmen- 
tal Management Co. of Ohio, Cincinnati, OH (United States). 
Fernald Environmental Management Project; Cincinnati Univ., OH 
(United States). Jan 1994. 67p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-920R21972. Order 
Number DE94009933. Source: OSTI; NTIS; INIS; GPO Dep. 

Fish samoling by electroshocking in the Great Miami River above 
and below the Fernald sit was designed to determine changes in 
the health of the fish community compared to the previous nine 
years and to collect samples for uranium analysis in fish filets. This 
document contains information describing the findings of this pro- 
gram. Topics discussed include: physical and chemical parameters, 
species richness, species diversity, and water analysis. 


26009 (IFE/KR/E-93/007, pp. 27) Estimation of actual resi- 
dence time of water in a deep stratified artificial lake using 
18 measurements. Buzek, F. (Czech Geological Survey, Prague 
(Czech Republic)); Rudis, M. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236-—: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AlG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. CZECH REPUBLIC/water reservoirs; WA- 
TER RESERVOIRS/isotope ratio; FLUID FLOW; HYDROLOGY; 
LAKES; OXYGEN 18 


26010 (IFE/KR/E-93/007, pp. 39) Seasonal dynamics of the 
river Elbe: fluxes from carbon- and strontium isotopes. Diener, 
A. (Inst. fuer Geologic, Ruhr Univ., Bochum (Germany)); Veizer, J. 
Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 
9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AlG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. FEDERAL REPUBLIC OF GERMANY/ 
rivers; RIVERS/isotope ratio; CARBON 13; CHEMICAL COMPOSI- 
TION; RIVERS; HYDROLOGY; ORGANIC COMPOUNDS; 
SEASONAL VARIATIONS; STRONTIUM 86; STRONTIUM 87 


26011 (IFE/KR/E-93/007, pp. 44) Isotopic evidence for 
methane formation and decomposition in marine and freshwa- 
ter environments. Faber, E. (Federal Inst. for Geosciences and 
Natural Resosurces, Hannover (Germany)); Gerling, P.; Hollerbach, 
A.; Stahl, W.; Schroeder, H.W. Institutt for Energiteknikk, Kjeller 
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(Norway). Sep 1993. (CONF-9308236-: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AlG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 
Short communication. AIR-WATER INTERACTIONS/tracer tech- 
niques; METHANE/air-water interactions; CARBON 13; ISOTOPE 
RATIO; LAKES; METHANE; SEAWATER; SURFACE WATERS 


26012 (IFE/KR/E-93/007, pp. 71) Environmental isotopes in 
flood flows in a major Australian river. Murray, A.S. (CSIRO Di- 
vision of Water Resources, Canberra (Australia)); Olley, J.M.; Olive, 
L.; Wallbrink, P.J.; Caitcheon, G. Institutt for Energiteknikk, Kjeller 
(Norway). Sep 1993. (CONF-9308236-: 1. international symposium 
on applied isotope geochemistry (AIG-1), Geiranger (Norway), 29 
Aug - 3 sep 1993). In Proceedings of 1. international symposium 
on applied isotope geochemistry (AIG-1): Program and abstracts. 
133p. Order Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. AUSTRALIA/rivers; RIVERS/isotope ratio; 
AUSTRALIA; RIVERS; CESIUM 137; CHEMICAL COMPOSITION; 
HYDROLOGY; LEAD 210; SAMPLING 


26013 (IFE/KR/E-93/007, pp. 82) Carbon and strontium 
isotopes in the river Danube and its tributaries: tracers for ge- 
ogene and biological controls over water chemistry. Pawellek, 
F. (Ruhr Univ., Bochum (Germany)); Veizer, J. Institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236—: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. DANUBE RIVER‘/tracer techniques; 
DANUBE RIVER/water chemistry; CARBON 12; CARBON 13; 
CHEMICAL COMPOSITION; ISOTOPE RATIO; STRONTIUM 86; 
STRONTIUM 87 


26014 (IFE/KR/E-93/007, pp. 83) Strontium isotope charac- 
terization of ground water flow systems at Yucca Mountain, 
Nevada, USA. Peterman, Z.E. (U.S. Geological Survey, Denver, 
CO (United States)); Stuckless, J.S. Institutt for Energiteknikk, 
Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. international 
symposium on applied isotope geochemistry (AIG-1), Geiranger 
(Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. international 
symposium on applied isotope geochemistry (AIG-1): Program and 
abstracts. 133p. Order Number DE94627117. Source: OSTI; 
NTIS; INIS. 

Short communication. GROUND WATER/isotope ratio; GROUND 
WATER/rock-fluid interactions; USA/ground water; AQUIFERS; HY- 
DROLOGY; STRONTIUM 86; STRONTIUM 87; TRACER 
TECHNIQUES; USA 


26015 


(IFE/KR/E-93/007, pp. 87) Sulphate isotope signa- 
tures in New Zealand rivers. Robinson, B.W. (Inst. of Geological 
and Nuclear Sciences, Lower Hutt (New Zealand)); Bottrell, S.H. 
Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 


9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. NEW ZEALAND/rivers; RIVERS/ 
isotope ratio; RIVERS/sulfates; GEOCHEMISTRY; HYDROLOGY; 
RIVERS; OXYGEN 18; SULFATES; SULFUR 34 


26016 (IFE/KR/E—93/007, pp. 95) Isotope studies within the 
hydrogeochemicai site investigations by Teollisuuden Voima 
Oy, Finland. Ruotsalainen, P. (Fintact, Helsinki (Finland)); Snell- 
man, M. institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
(CONF-9308236—: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. FINLAND/site characterization; RA- 
DIOACTIVE WASTE STORAGE/site characterization; SITE 
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CHARACTERIZATION/sotope applications; DEUTERIUM; FIN- 
LAND; GROUND WATER; ISOTOPE RATIO; OXYGEN 18; 
RADON 222; ROCK-FLUID INTERACTIONS; TRITIUM 


26017 (IFE/KR/E-93/007, pp. 109) 5D, 5'C, 510, 5S, and 
6®7Sr system ground water and hydrogenic deposits at Ae- 
spoe, Sweden. Walling, B. (Geokema AB, Lidingoe (Sweden)); 
Peterman, Z.E. Institutt for Energiteknikk, Kjeller (Norway). Sep 
1993. (CONF-9308236—: 1. international symposium on applied 
isotope geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 
1993). In Proceedings of 1. international symposium on applied 
isotope geochemistry (AIG-1): Program and abstracts. 133p. Or- 
der Number DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. GROUND WATER/isotope ratio; SWE- 
DEN/ground water; CARBON 13; DEUTERIUM; FRACTURED 
RESERVOIRS; OXYGEN 18; SEASONAL VARIATIONS; STRON- 
TIUM 87; SULFUR 34; SWEDEN 


26018 (INIS-mf-13747, pp. 401-413) Elevated levels of 
radon and radium in the State of New Jersey, U.S.A. Parsa, B. 
(Bureau of Radiation and Inorganic Analytical Services, Trenton, 
NJ (United States). Dept. of Environmental Protection). Atomic 
Energy Organization of Iran, Teheran (Iran, Islamic Republic of); In- 
ternational Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; international Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232-: International con- 
ference on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radon concentrations in 10% of the samples taken from the 
State’s 13 countries were above 4 picocuries per liter (4 pCi.1-', 
or 0.148 Bq.1—"). In six counties, average radon values exceeded 
4 pCi.1-' (0.148 Bg.1—'). Water samples collected from 1043 
households having indoor radon air concentrations exceeding 4 
pCi.1—-' (0.148 Bq.1—') were analyzed for ***Rn, and an average 
concentration of 5400 pCi.1—' (200 Bq.1—') was obtained. About 
97% of these homes having over 10,000 pCi.1-' (8370 Bq.1-') 
waterborne 222Rn, are located in the Highlands and Piedmont 
Provinces. Analysis of public water supplies as well as private wells 
has identified radium hot spots within the Coastal Plain Province. 
In some parts of this region, the combined 226Ra and 228Ra con- 
centrations in the water exceeded 5 pCi.1—' (0.185 Bq.1-'), a 
level established by the U.S. Environmental Protection Agency as 
the maximum radium contaminant level. 17 refs, 2 figs, 6 tabs. 


26019 (INIS-mf-—13747, pp. 415-423) Determination of trace 
elements including uranium of water in Ramsar area. Afarideh, 
H. (Atomic Energy Organization of Iran, Teheran (iran, Islamic Re- 
public of). Nuclear Research Center); Payrovan, H. Atomic Energy 
Organization of Iran, Teheran (iran, Islamic Republic of); Interna- 
tional Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232—: International con- 
ference on high levels of natural radiation, Ramsar (Iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper, Proton-induced X-ray Emission (PIXE) and a Nu- 
clear Track Technique were applied to the analysis of water 
samples in Ramsar and Sarain areas. In PIXE method, ytterium 
solution was added to the samples as the internal standard, and 
the samples were concentrated by evaporation. A small portion of 
the concentrated samples were dried on a kapton film and bom- 
barded by the proton beam of 2.1 MeV from a 3 MeV De Graaff 
accelerator. All elements heavier than Cr were determined with an 
accuracy of 0.01 ppm. Due to low concentration of uranium, a 
neutron-induced nuclear track technique was applied to measure 
uranium content at ppb levels. (author). 4 refs, 4 figs, 2 tabs. 


26020 (INIS-mf—13747, pp. 425-432) A national program for 
the determination of 7°Ra in public water supplies of Iran. 





Sohrabi, M. (Atomic Energy Organization of Iran, Teheran (iran, Is- 
lamic Republic of). National Radiation Protection Dept.); Mirzaee, 
H.; Beitollahi, M.; Hafezi, S. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

In Iran, determination of the radioisotope of radium in water has 
been limited to a few scientific studies. During the past three years, 
a national program was established at the National Radiation Pro- 
tection Department (NRPD) in AEO! for the determination of 22°Ra. 
Gamma spectrometry of ?'*Bi in equilibrium with *2°Ra, gross al- 
pha counting of 2@°Ra as Ra-Ba-Pb sulphate (co-precipitation) and 
emanation methods were applied. The program is now in a routine 
operational stage. In this paper, the methods developed and °26Ra 
levels determined are presented and discussed. 14 refs, 1 fig., 2 
tabs. 


26021 (INIS-mf-13747, pp. 445-455) Measurement of natu- 
ral radiation in hot spring areas in West Java. Annaliah, |. 
(National Atomic Energy Agency (indonesia). Radiation Protection 
Div.); Bunawas, S.; Sutarman, S.; Marzaini, N.; Mukhlis, A.; 
Achmad Chaerudin, S. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 


DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Springs are found in several locations in Indonesia. Some of the 
springs give out warm water containing natural radioactivity due to 
the uranium decay products, particularly containing 22°Ra, 22@Rn 
and dissolved minerals. Usually used by public for medical 
treatment and recreation. Measurements were carried out for ra- 


dioactive concentrations, working levels, and dose rates at 
Cipanas, Ciater, and Ciseeng in West-Java. The concentration 
measurements in these areas varies from 30 to 1,331 pCi.1—' or 
1.11 to 49.25 Bq.1—' for °2®Ra and that of 1,200 to 21,700 pCi.1—" 
or 44.40 to 820.90 Bq.1—' for °2*Rn. For the working level varies 
from 0.13 x 10-% to 1.98x10-3 WLM. The dose rate is approxi- 
mately 5.4 to 35.6 urad.h—'. The effective equivalent dose received 
by employees and people who live surrounding the hot springs is 
about 807 mrem.y—' or 8.07 mSv.y~—' at Cipanas, 1,446 mrem.y—" 
or 14.46 mSv.y—' at Ciater, and 2,168 mrem.y~-' or 21.68 
mSv.y—' at Cipanas, respectively. (author). 7 refs, 3 figs, 6 tabs. 


26022 (INIS-mf-13896) Survey of some natural decay- 
series isotopes in the Wairakei geothermal area and possible 
residence-time applications. Institute of Geological and Nuclear 
Sciences science report, no.93/38. Stewart, M.K. (Florida State 
Univ., Tallahassee, FL (United States). Dept. of Oceanography); 
Burnett, W.C.; Whitehead, N.E. Institute of Geological and Nuclear 
Sciences Ltd., Lower Hutt (New Zealand). 1993. 21p. Order Num- 
ber DE94627697. Source: OSTI; NTIS (US Sales Only); INIS. 
Concentrations of selected isotopes in the uranium decay series 
were determined for samples collected from the Wairakei, Broad- 
lands/Ohaaki and Waiotapu areas. **°Ra concentrations were 
found to be low (0.05-0.22 dpm/l), similar to values reported in 
neutral hot springs at Tatun geothermal area, Taiwan, but lower 
than other geothermal systems (Yellowstone, USA, and Latera, 
Central Italy) (up to 25 dpm/l). The potential of 22°Ra/*2°Ra ratios 
for indicating water residence times could not be explored because 
226Ra data was not available. 222Rn concentrations are higher and 
related to steam fractions and CO2 concentrations. The short half- 
life (8.8 days) makes 2**Rn suitable for estimating residence times 
of radon in steam, and therefore the distance of travel of steam 
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from its source (e.g., wells WK9 and 52). 2!°Pb and 2'Po concen- 
trations were very low and less than detection limits in many of the 
Wairakei waters; no residence time applications are apparent for 
these isotopes. (author). 11 refs.; 5 figs.; 3 tabs. 


26023 (INIS-mf-13897) Hypothesis testing in the Maimai 
Catchments, Westland: A Progress report. Institute of Geologi- 
cal and Nuclear Sciences science report, no.93/39. Stewart, M.K. 
Institute of Geological and Nuclear Sciences Ltd., Lower Hutt (New 
Zealand). 1993. 21p. Order Number DE94627699. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Seven experiments were carried out on the Maimai Catchments, 
Westland, to test assumptions about the nature of unsaturated 
zone waters flows in this humid environment. Hypotheses tested 
were: (1) that the deuterium (D) content of base flow water 
sources in small streams are constant at any given time, (2) that 
different soil moisture sampling methods give the same D contents, 
(3) that throughfall has the same D content as rainfall, (4) that sat- 
uration overland flow is mainly composed of current event rainfall, 
(5) that macropores are not connected into pipe networks, (6) that 
the underlying substrate (Old Man Gravel conglomerate) does not 
deliver water to the stream during rainfall events, and (7) that dif- 
ferent near-stream water sources have the same D contents at a 
given time. Over 570 samples were collected of which 300 were 
analysed for deuterium in 1992-1993. This report gives the back- 
ground, rationale, methods and brief results of the experiments. 
The results will be integrated with other measurements and written 
up in one or more papers for journal publication. (author). 18 refs.; 
4 figs.; 1 tab. 


26024 (INIS-mf-—14257, pp. 31-34) Investigations on behalf 
of the DVGW in order to assess the risk of discharging 
non-neutralized condensation water from gas-fuelled high- 
efficiency boilers. Schupp, R. (Ruhrgas AG, Essen (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287-: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/waste water; GAS AP- 
PLIANCES/water removal; BURNERS; TESTING; CALORIFIC 
VALUE; COOPERATION; NATURAL GAS 


26025 (INIS-mf-14257, pp. 41-43) Investigation of the ef- 
fects on concrete pipes of acid condensates from gas-fuelled 
high-efficiency boilers. Lackner, R. (Staatliches Materi- 
alpruefungsamt Nordrhein-Westfalen, Dortmund (Germany)). 
Arbeitsgemeinschaft fuer Sparsmen und Umweltfreundlichen En- 
ergieverbrauch e.V. (ASUE), Hamburg (Germany). 24 Mar 1993. 
76p. (In German). (CONF-9303287-: 3rd symposium on high- 
efficiency boiler technology: Potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/waste water; GAS AP- 
PLIANCES/pollution control; BURNERS; NATURAL GAS; 
CALORIFIC VALUE; TEST FACILITIES; CHEMICAL ANALYSIS; 
PIPES; CONCRETES 


26026 (INIS-mf-14257, pp. 45-46) Neutralisation of conden- 
sate - unnecessary on small high-efficiency boiler systems?. 
Bosbach, W. (Ministerium fuer Umwelt, Raumordnung und 
Landwirtschaft des Landes Nordrhein-Westfalen, Duessekiorf 
(Germany)). Arbeitsgemeinschaft fuer Sparsmen und Umweltfre- 
undlichen Energieverbrauch e.V. (ASUE), Hamburg (Germany). 24 
Mar 1993. 76p. (In German). (CONF-9303287—: 3rd symposium on 
high-efficiency boiler technology: Potential, performance, shortcom- 
ings of natural gas fuelled high-efficiency boilers, Koeln (Germany), 
18-19 Mar 1993). In 3rd symposium on high-efficiency boiler tech- 
nology: potential, performance, shortcomings of natural gas fuelled 
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high-efficiency boilers: Materials. Order Number DE94778769. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/pollution control; GAS 
APPLIANCES/ph value; CONDENSATES; BURNERS; WASTE 
WATER; NATURAL GAS; CORROSION PROTECTION 


26027 (INIS-mf—14257, pp. 47-48) Condensate discharge 
into public sewage systems. Schremmer, H. (Stadt Dortmund 
(Germany). Tiefbauamt). Arbeitsgemeinschaft fuer Sparsmen und 
Umweltfreundlichen Energieverbrauch e.V. (ASUE), Hamburg (Ger- 
many). 24 Mar 1993. 76p. (In German). (CONF-9303287-: 3rd 
symposium on high-efficiency boiler technology: Potential, perfor- 
mance, shortcomings of natural gas fuelled high-efficiency boilers, 
Koeln (Germany), 18-19 Mar 1993). In 3rd symposium on high- 
efficiency boiler technology: potential, performance, shortcomings 
of natural gas fuelled high-efficiency boilers: Materials. Order 
Number DE94778769. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GAS APPLIANCES/condensates; GAS AP- 
PLIANCES/pollution control; CONDENSATES; WATER REMOVAL; 
PH VALUE; NATURAL GAS; BURNERS; CALORIFIC VALUE; 
CORROSION PROTECTION; TESTING 


26028 (INIS-mf-14281) Catalytic-oxidic treatment of toxic 
problem waters. Pflugbeil, K.; Proeter, J. IfE Leipzig GmbH, 
Ingenieur- und Servicegeselischaft fuer Energie und Umwelt (Ger- 
many). 4 Mar 1993. 65p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT O02WA9218. Order Number 
DE94782848. Source: OSTI; NTIS (US Sales Only); INIS. 

The purification of toxic problem waters was investigated by 
means of model and real waters with a catalytic-oxidic process 
step. Different kinds of activated coke (brown coal coke, hard coal 
coke, IfE-purification-mass) were used as catalytically acting sub- 
stances and several oxidation means (oxygen from the air, 
technical oxygen, H2O2) were employed. Using brown coal coke 
and oxygen from the air the most promising decomposition effects 
have been obtained. Decomposition effects have been proved both 
with model waters and real waters. A cost estimation was carried 
out. (orig.) 


26029 (INIS-mf-14288) Topical problems related to the pol- 
lution of the Baltic Sea: Lectures given during the public 
lecture meeting of the Task Force on Waste Water Issues, Ro- 
stock 1991. Arbeiten des Deutschen Fischerei-Verbandes, v. 54. 
Deutscher Fischerei-Verband e.V., Hamburg (Germany). 1991. 
82p. (In German). Order Number DE94782598. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report sums up the current state of knowledge on the 
pollution of the Baltic Sea as an aquatic system. Mineral oil hydro- 
carbons, halogenated hydrocarbons, heavy metals and 
radionuclides are pinpointed as the main causes of pollution. Fur- 
thermore, the work presents the results of investigations carried 
through for several years on the contamination of salt-water fishes. 
The causes and consequences of nutrient accumulation in the 
Baltic Sea are discussed. (VT) 


26030 
the Federal German Government. Bundesministerium fuer 
Forschung und Technologie. Pressedokumentation, v. 14/93. Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Referat Oeffentlichkeitsarbeit. 15 Sep 1993. 85p. (In German). Or- 
der Number DE94782555. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The oceanography programme of the Federal German Govern- 
ment has the following general aims: 1. To lay the foundation for 
better understanding of the role of the ocean as a climate factor 
and repercussions on the ocean from climate change as a basis 
for future preventive and protective action. 2. Identification of natu- 
ral and anthropogenous factors of stress to the coastal seas, the 
coastal regions and the open ocean, research into their dynamics 
and impact, and development of bases, methods and concepts for 
describing and evaluating the condition of the coastal seas, coastal 
regions and open ocean and for projecting and/or remedying rela- 
tive changes. 3. Development of methods and techniques for 
climate and environment-related research into and monitoring of 


(INIS-mf—-14289) The oceanography programme of 
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the oceans and for careful exploitation of living and non-living re- 
sources. (orig.) 


26031 (KCP-613-5290) improving the efficiency of high pu- 
rity water systems. Bukay, M. (Bukay (Michael) and Associates, 
San Rafael, CA (United States)); Youngberg, D. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
May 1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. (CONF-9405174—1: UI- 
trapure water expo, Philadelphia, PA (United States), 9-11 May 
1994). Order Number DE94013742. Source: OSTI; NTIS; GPO 
Dep. 

High purity water (HPW) production involves the consumption of 
substantial amounts of energy, precious potable water, harsh/ 
hazardous chemicals, and other environmental/impact materials. 
The discharge of some of the waste products from HPW systems 
is also a concern. The purpose of this paper is to discuss tech- 
niques to improve the efficiency of HPW production and thereby 
reduce any negative effects on the environment. It provides spe- 
cific examples of how end-users and equipment suppliers are 
increasing the efficiency of their pretreatment, reverse osmosis, 
ion-exchange, and sanitization technology while frequently citing 
capital and operating cost reductions. 


26032 (LA-UR-94-1547) Robust water temperature retrieval 
using multi-spectral and multi-angular IR measurements. 
Tornow, C.; Borel, C.C.; Powers, B.J. Los Alamos National Lab., 
NM (United States). [1994]. 10p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940891-3: IGARSS ‘94 conference, Seabrook, 
TX (United States), 8-12 Aug 1994). Order Number DE94013242. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Temperature retrievals over water surfaces are possible because 
of the almost constant emissivity of water. As an example we will 
discuss the channel selection for a robust sea surface temperature 
retrieval under various atmospheric conditions (water vapor con- 
tent, cirrus clouds and aerosols). The presented model uses 
simulated data from MODTRAN runs and detector noise. It is 
based on a linear regression fit of the measured radiances to the 
sea surface temperatures. Results indicate that the sea surface 
temperature can be retrieved to within a few degrees absolute 
accuracy using the nadir and one off-nadir measurement. We com- 
pare the procedure to inversion of an analytical model and discuss 
sensitivities of the model. 


26033 (NINA-R-044) Pollution impact on freshwater com- 
munities in the border region between Russia and Norway: 
Baseline study 1990-1992. Langeland, A. (ed.). Norsk Inst. for 
Naturforskning, Trondheim (Norway). Oct 1993. 53p. Order Num- 
ber DE94783323. Source: OSTI; NTIS. 

The aim of this baseline study carried out between 1990 and 
1992, was to assess the ecological state of freshwater communi- 
ties in Russian and Norwegian territories. Water chemistry, 
phytoplankton, aquatic mosses, zoo plankton, zoo benthos and fish 
were sampled in different lakes and streams in border areas. Se- 
vere pollution impacts upon freshwater communities has been 
recorded near factories in Nikel and Zapolyarny. Moderate adverse 
impact on the Norwegian side, and one areas at longer distances 
from the factories on the Russian side, are related to these pollu- 
tion sources. Heavy metal accumulation, pathological anomalies in 
fish and a low diversity of invertebrates were observed. Indications 
of acidification impact were only recorded within restricted areas at 
highest altitudes in the Jarfjord region. This study provides a satis- 
factory background for further evaluation of ecological changes 
following the planned reconstruction of air purification systems at 
the factories. A monitoring program restricted to annual investiga- 
tions in six localities in the border areas is recommended. 76 refs., 
15 figs., 5 tabs. 


26034 (OAEP-1-117) Radiological effect of caesium-137 
and strontium-90 on aquatic system of the pathway of the dis- 
charged liquid radioactive waste. Sinakhom, F.; Pothipin, K.; 
Supaokit, P. Office of Atomic Energy for Peace, Bangkok (Thai- 
land). Dec 1984. 40p. (In Thai). Order Number DE94630341. 
Source: OSTI; NTIS (US Sales Only); INIS. 





The objective of this paper is to study the radiological effect from 
the release of treated liquid radioactive waste to the fresh water 
environment in order to the protection of human health. The em- 
phasis in this program was concentrated on Sr-90 and Cs-137 
analyses on Sr-90 and Cs-137 analyses in surface water, water- 
plants and fish collected during August 1980 to July 1981. Sr-90 
concentration was separated by solvent extraction (TBP-tributyl 
phosphate) procedure. Beta radioactivity of the two nuclides were 
measured in the form of yttrium oxalate (Y-90, the daughter nuclide 
of Sr-90) and caesium phospho-molybdate using a low-background 
anticoincidence proportional counter. To interpret the result ob- 
tained, the analytical data were converted to percent derived 
working limits (%DWL) using Derived Working Limit acquired from 
the value of (MPC) and water consumption rate stipulated by ICRP 
as 100% DWL. The value of %DWL is a useful and convenient in- 
dex to judge the hazardous from radiation exposed by a certain 
group of people. The interpretation of the result revealed the equiv- 
alence of %DWL of Sr-90 and Cs-137 in canal-fish and swamp 
cabbage for people resided nearby the canal who obtained their 
whole protein from consumption of that fish from canal and vegeta- 
tion grown in that water. The value above was equal 2.5 percent 
which means that this critical group of people exposed to the radia- 
tion only 2.5 percent of that intake limit recommended by ICRP. 
Thus, the amounts of waste disposed of from waste treatment 
plant into the canal were too small to have a radiological effect on 
the environment. 


26035 (PNL-9383) The remedial investigation of marine 
sediment at the United Heckathorn Superfund site. White, P.J. 
(Battelle/Marine Sciences Lab., Sequim, WA (United States)); 
Kohn, N.P.; Gardiner, W.W.; Word, J.Q. Pacific Northwest Lab., 
Richland, WA (United States). Feb 1994. 469p. Sponsored by En- 
vironmental Protection Agency, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94009008. 
Source: OSTI; NTIS; GPO Dep. 

The former United Heckathom site in Richmond, California, was 
used to process and package chlorinated pesticides from the 
1940s to the mid-1960s. These activities resulted in the contamina- 
tion of upland soils and marine sediment in the adjacent 
waterways. Battelle/Marine Sciences Laboratory (MSL) was 
requested by USEPA to conduct a remedial investigation and feasi- 
bility study (RI/FS). of the marine portion of the site. The objectives 
of this RI are to determine the extent of pesticide contamination in 
inner Richmond Harbor, estimate the total volume of contaminated 
sediment, characterize the subsurface geology; characterize the bi- 
ological effects of contaminated sediment; and characterize the 
quality of effluent derived from dewatered sediment through treata- 
bility testing. Sediment cores were collected from 53 stations. 
Vertical subsamples from each sediment core were analyzed for 
chlorinated pesticides. Sediment from selected cores was also ana- 
lyzed for other contaminants. Younger Bay Mud (YBM) sediment 
from multiple stations was mixed to form composite samples repre- 
senting various segments of the study area. These composites 
were used for solid-phase toxicity and bioaccumulation tests, and 
the preparation of liquid-phase samples for treatability testing. The 
probable quality of effluent produced by dewatering sediment was 
evaluated by chemical and toxicological testing of suspended- 
particulate-phase (SPP) and elutriate samples. 


26036 (PNL-9452) Toxicological evaluation of sediment 
samples from Burns Harbor, Porter County, Indiana. Ward, J.A. 
(Battelle/Marine Sciences Lab., Sequim, WA (United States)); 
Pinza, M.R.; Barrows, M.E.; Karls, R.K.; Word, J.Q. Pacific North- 
west Lab., Richland, WA (United States). May 1994. 67p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014042. Source: OSTI; NTIS; GPO Dep. 

The US Army Corps of Engineers (USACE) Chicago District is 
authorized to maintain the water depths in Burns Harbor at naviga- 
ble levels. In order to maintain these levels, sediments must be 
dredged and disposed of at approved disposal sites. To make a 
404 (b) 1 open-water disposal evaluation, the dredged sediment 
may be evaluated through a series of toxicological tests to assess 
its potential for causing an adverse environmental effect. Battelle/ 
Marine Sciences Laboratory (MSL) was contracted by USACE to 
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perform these freshwater toxicity tests. The tests were designed to 
simulate conditions that organisms living within an aquatic dredged 
material disposal site might experience during disposal operations, 
and included both bedded-sediment (solid-phase) and suspended- 
sediment (elutriate) tests. Test samples were collected by USACE 
personnel and composited into three test treatments representing 
potential dredging areas (Management Units #1, #2, and #3). Four 
toxicological tests were conducted in support of this program. The 
solid-phase tests included the amphipod, Hyalella azteca, and the 
midge, Chironomus tentans. The elutriate tests included the fat- 
head minnow, Pimephales promelas, and the daphnid, Daphnia 
magna. Testing was conducted following standard procedures pro- 
vided by USACE which are consistent with ASTM protocols and 
the Evaluation of Dredged Material Proposed for Discharge in In- 
land and Near Coastal Waters — Testing Manual (Draft) Inland 
Testing Manual (EPA/USACE 1993), known as the “Draft Inland 
Testing Manual.” The suitability of sediment representing the man- 
agement units for open-water disposal was evaluated following the 
guidelines contained in the Draft Inland Testing Manual. 


26037 (SFT-DOKUMENT-—93-09) A CO, balance for Norwe- 
gian fresh water: An empirical and theoretical assessment. 
Hessen, D.; Hindar, A. Statens Forurensningstilsyn, Oslo (Norway). 
1993. 26p. (In Norwegian). Order Number DE94777295. Source: 
OSTI; NTIS. 

The different chemical and biological processes controlling the 
carbon balance and fresh water are presented. A first estimate of 
the carbon balance indicates that the Norwegian fresh water is a 
sink for about 0.8 million ton of atmospheric CO. per year. About 
1.2 million ton of the COz, that enters the fresh water through the 
terrestrial system, is sedimented yearly in the fresh water system 
or in the estuaries. 24 refs., 2 figs., 3 tabs. 


26038 (SGU-72) Radon in the groundwater in the granite 
region of Malmoe, Sweden. Gustafsson, O. Geological Survey of 
Sweden, Uppsala (Sweden). 1992. 24p. (In Swedish). Order Num- 
ber DE94630342. Source: OSTI; NTIS; INIS. 

Reports the results of measurements carried out during May, 
June and October 1991. The radon concentration was lower than 
500 Ba/I in most of the 88 wells. Only 3 wells had more than 1000 
Bq/|. Degassing of the drinking water is also discussed. 


26039 (SMR-€6/93) The effect of CO, injection in the sea 
on the marine life. Magnesen, T. Bergen Univ. (Norway). Senter 
for Miljoe- og Ressursstudier. Feb 1993. 21p. (In Norwegian). Or- 
der Number DE94783352. Source: OSTI; NTIS; INIS. 

In the literature it is shown that aquatic organisms are very sen- 
sitive to changes in the pH value. Exposure to a lower pH value 
than what is normal for the animals, may lead to distinct effects in 
the reproduction, growth and survival. Harmful effects may arise by 
a reduction of only 0.2 pH units. The effects increase by increasing 
the pH reduction, and by increasing the exposure time. It is pointed 
out in the report that the data basis is small, and that only a few 
long term and life cycle studies have been performed. The back- 
ground material of the report shows that injection of COz into the 
sea will create a bottom stream with pH values between 4.5 and 
6.5. These values are much lower than the normal pH value of 
seawater, and much lower than the limit value for harmful effects. 
For this reason, harmful effects on the bottom fauna may be ex- 
pected. 57 refs., 3 figs., 2 tabs. 
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5501 Behavioral Biology 
Refer also to citation(s) 25911, 25912 


5502 Biochemistry 
Refer also to citation(s) 23824, 25194 


26040 (CONF-9406177-1) Enhanced fermentation systems 
with continuous removal of inhibitory products. Davison, B.H.; 
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Kaufman, E.N. Oak Ridge National Lab., TN (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 5. corn utilization; 
St. Louis, MO (United States); 8-10 Jun 1994. Order Number 
DE94012751. Source: OSTI; NTIS; GPO Dep. 

A variety of advanced bioreactors are being developed to 

improve production of fuels, solvents, organic acids, and other fer- 
mentation products. A major limitation of microbial fermentations is 
the dilute aqueous product streams that result, largely due to inhi- 
bition of the microbes by the desired products. If these inhibitory 
products can be removed during the ongoing fermentation, the 
overall rates, yields, and net product formation may be increased. 
Simultaneous fermentation and separation have been tested with 
different separation techniques, such as adsorption, liquid extrac- 
tion, pervaporation, membrane separations, distillation, and others. 
These separations can occur directly in situ within the fermentor or 
indirectly using a sidestream separator with recycle of the unused 
substrate. These approaches are briefly reviewed. At Oak Ridge 
National Laboratory (ORNL), we have investigated two modified 
immobilized-cell fluidized-bed bioreactors (FBRs) to remove the 
inhibitory product directly from the continuous fermentation. One in- 
volves the separation by adsorption of tactic acid, and the other 
uses liquid solvent extraction for the production of butanol. Key- 
words: extractive fermentation, in situ separation, adsorption, tactic 
acid, butanol. 
26041 (DOE/ER/13533—10) Photoinactivation of PS2 sec- 
ondary donors by PS2 cation radicals and superoxide 
radicals. Chen, G.X. (Kentucky Univ., Lexington, KY (United 
States)); Cheniae, G.M.; Blubaugh, D.J.; Golbeck, J.H. Kentucky 
Univ., Lexington, KY (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER13533. (CONF-9108256—1: 9. international conference on 
photosynthesis, Nagoya (Japan), Aug 1991). Order Number 
DE94013488. Source: OSTI; NTIS; GPO Dep. 

Illumination of Mn- and Cl-depleted PS2 causes rapid irreversible 
inactivation of specific redox-active components on the donor side 
of the PS2 Reaction Center (RC). Under aerobic conditions, weak 
light preillumination of NH2OH-PS2 causes rapid loss of Yz> for- 
mation, Yz — Pego*, the Ar-band thermoluminescence emission, 
the Yz*-dependent (Site 1) photooxidation of exogenous e7 
donors, and the capability to photoligate Mn®* into the water oxidiz- 
ing enzyme (photoactivation), all without significantly affecting 
P6so*/Qa~ charge separation. In contrast, aerobic high light preillu- 
mination of Mn-depleted PS2 promotes very rapid and parallel loss 
of photoactivation and A;-band emission capabilities significantly 
than loss of either Yz*-formation or Pggo*/Qa~ charge separation 
capabilities. These photodamages and those to Cl-depleted thy- 
lakoids (4,5) generally are believed to be caused by reactions 
between the highly oxidizing cation radicals (Pggo*/Chi*) and 
nearby amino acid residues of D,; >D2. The reported promotion of 
the photodamages by e~ acceptors of Q,~/Qg~ their inhibition by 
e— donors to Yz* and their occurrence under strict anaerobic con- 
ditions all tend to support the idea of direct damage by Pggo*/Chi*. 
Our studies lead us to conclude that the photodamages to the 
donor side components are caused minimally by a rapid mecha- 
nism requiring both superoxide and PS2 cation radicals; and by a 
slower mechanism driven by the PS2 cation radicals only. 


26042 


motors in Arabidopsis: Progress report, [July 1, 1992- 
February 28, 1994]. Michigan Univ., Ann Arbor, MI (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER20068. Order Number 
DE94013697. Source: OSTI; NTIS; GPO Dep. 

We have evidence for at least nine myosin-like genes in Arbidop- 
sis, six of which have been cloned by a PCR-based method from 
genomic DNA, two have been isolated by genomic DNA cloning, 
and four have been identified by cDNA cloning. Most of our atten- 
tion has been focused on the four myosin genes for which we have 
cDNA clones, and these cDNAs have now been sequenced to 
completion. Each of these myosins is similar in overall structure, 
with each containing the characteristic myosin head (motor) do- 
main, which possesses ATP- and actin-binding motifs, a series of 
IQ repeats, which may be involved in calmodulin binding, a domain 
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with a high probability of forming an alpha-helical coiled-coil sec- 
ondary structure, which may allow the polypeptides to form dimers, 
and a variable tail domain, which may serve to define the specific 
cellular component that each myosin interacts with. One of these 
myosin genes, called MYA1, displays structural similarity to class of 
myosins that includes the yeast MYO2, mouse Dilute, and chicken 
p190 proteins, and this group of myosins is thought to play a role 
in intracellular trafficking of organelles. Because MYA‘ is similar to 
this interesting class of myosins, we have chosen to conduct de- 
tailed studies of MYA1. 


5503 Cytology 


26043 (DOE/ER/60408-6) Correlation of chromosome pat- 
terns in human leukemic cells with exposure to chemicals 
and/or radiation: Comprehensive progress report, July 1991- 
June 1994. Rowley, J.D. Chicago Univ., IL (United States). Jun 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER60408. Order Number 
DE94014506. Source: OSTI; NTIS; GPO Dep. 

This comprehensive progress report provides a synopsis of major 
research accomplishments during the years of 1991-1994, including 
the technical aspects of the project. The objectives and accom- 
plishments are as follows: 1. Defining the chromosome segments 
associated with radiation and chemically-induced leukemogenesis 
(treatment-related acute myeloid leukemia, t-AML); A. Continued 
genetic analysis of chromosomes 5 and 7, B. Correlation of treat- 
ment with balanced and unbalanced translocations. 2. Cloning the 
breakpoints in balanced translocations in t-AML; A. Clone the 
t(9;11) and t(11;19) breakpoints, B. Clone the t(3,21)(q26,q22) 
breakpoint, C. Determine the relationship of these translocations to 
prior exposure to topoisomerase Il inhibitors. 3. Compare the 
breakpoint junctions in patients who have the same translocations 
in t-AML and AML de novo. 4. Map the scaffold attachment regions 
in the genes that are involved in balanced translocations in t-AML. 
Plans for the continuation of present objectives and possible new 
objectives in consideration of past results are also provided. 


5504 Genetics 
Refer also to citation(s) 26042, 26043 


5505 Metabolism 
Refer also to citation(s) 24921, 24922 
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26044 (IAEA-TECDOC-736, pp. 185-193) Development of 
an enzyme-linked immunosorbent assay for detection of 
serum antibodies to haemorrhagic septicaemia. Horadagoda, 
N.U. (Peradeniya Univ., Peradeniya (Sri Lanka). Faculty of Veteri- 
nary Medicine and Animal Science); Mulleriyawa, |.S.; Ramya 
Kumari, H.M.R.; Wijewardena, T.G.; Vipulasiri, A.A. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Feb 1994. (CONF-9302183-: Final research 
co-ordination meeting on strengthening research on animal repro- 
duction and disease diagnosis in Asia through the application of 
immunoassay techniques, Bangkok (Thailand), 1-5 Feb 1993). In 
Strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques: 
Proceedings of the final research co-ordination meeting held in 
Bangkok, Thailand, 1-5 February 1993. 238p. Order Number 
DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

An indirect enzyme-linked immunosorbent assay (ELISA) was 
developed using a heat-stable extract of Pasteurella multocida 
serotype 6:B to detect antibodies to haemorrhagic septicaemia 
(HS) in serum from cattle and buffaloes. The sera were tested at 
1:400 dilution and the optical density was compared with a stan- 
dard curve. The results were expressed in ELISA units. There was 
91% agreement when the ELISA results were compared with the 
indirect haemagglutination test using field samples. The ELISA was 
used to detect specific serum antibodies in buffaloes after vaccina- 
tion with an HS-oil adjuvant vaccine. The first three months after 





vaccination showed a gradual rise in HS antibody concentration 
which was followed by a marked increase over the next 14 days 
when a second vaccination was given at 3 months. Nine months 
after the initial vaccination the animals were challenged intranasally 
with 109 colony-forming units of P. multocida. All animals survived. 
This suggested that the ELISA is capable of detecting antibodies 
responsible for protection. Colostral derived antibodies to HS were 
also detected by ELISA in newborn buffalo calves. The antibody 
concentration increased markedly within 24 hours of coiostral 
consumption but declined within 28 days of birth. The immune re- 
sponse to P. multocida in rabbits was also measured by ELISA. A 
50-fold increase in the antibody concentration occurred within 36 
days of vaccination. The ELISA developed in this study proved to 
be useful for measuring antibodies to P. multocida in cattle and 
buffaloes and will assist in monitoring antibody responses to vacci- 
nation against HS. (author). 25 refs, 4 figs, 1 tab. 


26045 (IAEA-TECDOC-—736, pp. 195-200) ELISA and other 
methods in monitoring vaccination response to haemorrhagic 
septicemia. Molina, H.A. (University of the Philippines at Los 
Banos, College, Laguna (Philippines). College of Veterinary 
Medicine); Quebec, C.; Torres, |.P.; Castro, L.V. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Feb 1994. (CONF-9302183-: Final research co-ordination 
meeting on strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques, Bangkok (Thailand), 1-5 Feb 1993). In Strengthening 
research on animal reproduction and disease diagnosis in Asia 
through the application of immunoassay techniques: Proceedings 
of the final research co-ordination meeting heid in Bangkok, Thai- 
land, 1-5 February 1993. 238p. Order Number DE94630462. 


Source: OSTI; NTIS (US Sales Only); INIS. 

Two groups each of 15 buffaloes were vaccinated subcuta- 
neously or intramuscularly with a Pasteurella multocida vaccine 
consisting of crude capsular antigen. No significant differences in 
immune response were observed between the two groups using 


the indirect haemagglutination assay. Sera from the vaccinated 
buffaloes were subjected to the passive mouse protection test and 
there was an overall average survival rate of 87.5% when the mice 
were challenged with 100LDsp) of the homologous vaccine strain. In 
a second trial, 67 buffaloes were grouped into 7 groups. Six of the 
groups were vaccinated with whole cell or crude capsular antigen 
respectively combined with water, alum or an oil adjuvant respec- 
tively. The seventh group (group Vil) was not vaccinated and 
served as the control. Sera collected from these groups were 
tested by an enzyme-linked immunosorbent assay (ELISA) and the 
results obtained analyzed by Duncan’s multiple range test. The an- 
tibody responses of vaccinated groups were statistically different to 
the control group. Serum from these buffaloes were grouped ac- 
cording to their ELISA optical density values (x dilution factor) and 
inoculated into mice. One hundred percent protection was provided 
by sera with an ELISA titre between 71-90 collected 3 months after 
vaccination while 11 months after vaccination 100% protection was 
provided but only with sera having ELISA titres greater than 90. 
(author). 9 refs, 3 figs, 2 tabs. 


26046 (IAEA-TECDOC-736, pp. 219-225) Standardization of 
the indirect enzyme-linked immunosorbent assay for detection 
of antibodies against Newcastle disease virus in chickens. 
Della Porta, A.J. (CSIRO, Geelong (Australia). Australian Animal 
Health Lab.); Young, J.; Hansson, E.; Spencer, T. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Feb 1994. Project ACIAR-PN-8907. (CONF-9302183-: Final 
research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
1993). In Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

Newcastle disease is the major viral disease of poultry causing 
significant economic losses in most countries except Australia and 
New Zealand. Serological monitoring of poultry has traditionally 
been carried out using the haemagglutinin-inhibition (HI) test. More 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


recently, ELISA has been used for the same purpose. This paper 
described the use of an indirect ELISA for assay of antibodies in 
chickens against Newcastle disease viruses and compares some 
of the parameters for this test. The sucrose density gradient puri- 
fied, inactivated, antigen enabled performance of the test without 
the addition of any blocking agents other than the usual Tween 20. 
A range of plates was compared and the most suitable plate was 
found to be a polystyrene haemagglutination plate giving an excel- 
lent positive to negative ratio of 33.2, compared with some 
expensive ELISA plates which gave very low +ve/-ve ratios. 
Various incubation conditions for the steps in the ELISA were com- 
pared and incubation with shaking at room temperature (24 to 28 
deg. C) gave adequate reactivity whilst simplifying incubation con- 
ditions and speeding up the test. The negative cut-off value was 
determined by testing 1632 HI negative specific pathogen free sera 
from birds of a wide age range. The reactivity of sera in the ELISA 
was standardized using a standard curve on every plate and con- 
verting the readings to ELISA units (EUs) in the range of 16 to 512 
EUs. The EU values of these sera were not normally distributed 
and so the 95% cut-off was determined by ranking the values in 
descending order and retaining only the top 5% of the values as 
false positives. This resulted in a cut-off value of 33.6 EUs, with 
few of HI positive sera having values lower than this cut-off. The 
use of a standard curve on each plate is recommended in order to 
standardize the assay and to determine the ELISA units for the 
test sera. (author). 14 refs, 2 figs, 1 tab. 


26047 (INIS-BR-3360) Measurement of dihydro testos- 
terone by radioimmunoassay’ after  celite column 
chromatography. Lando, V.S. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 71p. (In Por- 
tuguese). Order Number DE94630597. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method for measuring dihydro testosterone after celite column 
chromatography is developed. One milliliter of serum containing 
1000 cpm of tritiated dihydro testosterone was extracted with hex- 
ane: ethyl acetate (2:3): dried, diluted with non saturated iso 
octane and injected in the column previously washed with 3.5 ml of 
pure iso octane. The serum was eluted from the column with pure 
iso octane (3.5 ml) followed by 5% ethyl acetate in iso octane. The 
quantity of tritiated dihydro testosterone which was recovered 
ranged from 50% to 80% in all assays. The sensitivity of the 
method was 4 ng/d |. The intra-assay variation was less than 9% 
and the inter-assay variation was less than 9,7%. It was measured 
dihydro testosterone, testosterone and testosterone/dihydro testos- 
terone ratio in the following groups: Group 1- forty-one normal 
adult subjects in basal conditions, Group 2 - six normal adult sub- 
jects, evaluated in basal conditions and after stimulus with 6000 
International Unity of human Chorionic Gonadotropin; Group 3- six 
pre-puberal children with unilateral cryptochidism. Group 4- eight 
patients with male pseudo hermaphroditism due to 5-alpha- 
reductase deficiency in basal conditions and after HCG. (author). 


26048 (INIS-mf-13919) Paul Scherrer Institut annual report 
1993. Annex Il: Annex Il: PSI life sciences and institute for 
medical radiobiology newsletter 1993. Blattmann, H. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Lomax, T. (eds.). No 
corporate text available. 1994. 131p. Order Number DE94629479. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives an overview of the PSI Life Sciences Depart- 
ment’s research performed during 1993 in the fields of radiation 
medicine, radiopharmacy, magnetic resonance imaging, radiation 
hygiene, positron emission tomography, and medical radiobiology. 
figs., tabs., refs. 


26049 (JAERI-M—93-228, pp. 899-906) Prompt gamma-ray 
spectrometry for measurement of B-10 concentration in brain 
tissue and blood: Clinical use and experimental study. Naka- 
gawa, Yoshinobu (National Kagawa Children’s Hospital, Zentsuji 
(Japan)); Kitamura, Katsuji; Kobayashi, Toru; Matsumoto, Keizo; 
Hatanaka, Hiroshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258-—: 5. international symposium 
on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
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microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Boron-10 (B-10) concentration in the brain tissue and blood was 
measured continuously for 24 hours after injection of the B-10 
compound in live rabbits using prompt gamma-ray spectrometry. 
Following injection of B-10 compound (Na2B,.H,,;SH, 50mg/kg) 
dissolved in physiological saline, B-10 concentration was continu- 
ously measured in the brain tissue. Intermittently the concentration 
of B-10 in blood and cerebro-spinal fluid (CSF) was also mea- 
sured. In 10 minutes after the injection of B-10 compound, the 
level of B-10 concentration reached the peak of 400-500 ppm in 
blood and 20-30 ppm in the normal brain tissue. In 60 minutes the 
level of B-10 concentration rapidly decreased and then a gradual 
decline was observed. The value was 15-30 ppm at 3 hours after 
injection, 5-10 ppm at 6 hours and 2-5 ppm at 24 hours in the 
blood. The concentration in the brain tissue was 3-8 ppm at 3 
hours, 2-5 ppm at 6 hours and below 1.5 ppm at 24 hours. B-10 
concentration in cerebro-spinal fluid was below 1 ppm. B-10 con- 
centration was also measured in the brain tumor and blood in the 
human cases at boron neutron capture therapy (BNCT). These 
data studied by prompt gamma-ray spectrometry are very impor- 
tant and useful to decide the irradiation time. (author). 


26050 (JINR-E-16-93-310) Dosimetry of medical proton 
beams at the JINR phasotron in Dubna. Kovar, |. (Ceskosloven- 
ska Akademie Ved, Prague (Czech Republic). Ustav Radiologicke 
Dozimetrie); Spurny, F.; Wagner, R.; Molokanov, A.G.; Mitsyn, 
G.V.; Zorin, V.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1993. 10p. Order Number 
DE94627911. Source: OSTI; NTIS (US Sales Only); INIS. 

15 refs.; 4 figs. 

The method for determination of the dose rate absorbed by tis- 
sue for JINR phasotron medical proton beams on a basis of clinical 
dosimeter calibration with the ©° Co +-source, the main parameters 
of detectors used for measurements of spatial dose distributions, 
results of ion recombination correction factors in air thimble ioniza- 
tion chambers measurements are described. It is found that the 
error of JINR phasotron proton beams dosimetry is about 5%. This 
accuracy meets the international requirements for the therapeutic 
proton beams. 15 refs.; 4 figs. 15 refs.; 4 figs. 


26051 (KURRI-TR-382, pp. 2-4) Synthesis and biological 
activity of a water-soluble p-boronophenylalanine derivatives. 
Iwamoto, Satoshi (Tohoku Univ., Sendai (Japan). Faculty of Sci- 
ence); Nemoto, Hisao; Nakamura, Hiroyuki; Yamamoto, Yoshinori. 
Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Sep 
1993. (In Japanese). (CONF-9302167—: Workshop on boron chem- 
istry and boron neutron capture therapy, Kumatori (Japan), 22 Feb 
1993). In Proceedings of workshop on ‘boron chemistry and boron 
neutron capture therapy’. 76p. Order Number DE94753221. 
Source: OSTI; NTIS; INIS. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; NEUTRON CAPTURE THERAPY/boron compounds; 
PHENYLALANINE; RADIOPHARMACEUTICALS; MELANOMAS; 
SOLUBILITY; UPTAKE; TUMOR CELLS; TOXICITY 


26052 (KURRI-TR-382, pp. 5-7) Molecular design of new 
boron carriers covalent bond formations among o-carborane, 
water-solubilizing elements, and organic moiety having affinity 
to cancer cells. Nemoto, Hisao (Tohoku Univ., Sendai (Japan). 
Faculty of Science); Cai, J.; Sadase, Naoki; Nakamura, Hiroyuki; 
Willson, J.G.; Yamamoto, Yoshinori. Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Sep 1993. (In Japanese). (CONF- 
9302167—: Workshop on boron chemistry and boron neutron 
capture therapy, Kumatori (Japan), 22 Feb 1993). In Proceedings 
of workshop on ‘boron chemistry and boron neutron capture ther- 
apy’. 76p. Order Number DE94753221. Source: OSTI; NTIS; INIS. 

Short communication. NEUTRON CAPTURE THERAPY/ 
radiopharmaceuticals; BORON COMPOUNDS/chemical prepara- 
tion; MELANOMAS; RADIOPHARMACEUTICALS; BORON 10; 
SOLUBILITY; BRAIN; UPTAKE; AFFINITY; CARBORANES; TU- 
MOR CELLS; MOLECULAR STRUCTURE 


26053 (KURRI-TR-382, pp. 14-28) Is BSH effective or not 
on BNCT for malignant brain tumors?. Takagaki, Masao (Kyoto 
Univ. (Japan)); Oda, Yoshifumi; Kikuchi, Haruhiko; Ono, Koji; 


424 ERA Vol. 19, No. 9 


Masunaga, Shinichiro. Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst. Sep 1993. (CONF-9302167—: Workshop on 
boron chemistry and boron neutron capture therapy, Kumatori 
(Japan), 22 Feb 1993). In Proceedings of workshop on ‘boron 
chemistry and boron neutron capture therapy’. 76p. Order Number 
DE94753221. Source: OSTI; NTIS; INIS. 

Since 1990, Boron neutron capture therapy using sodium boro- 
captate have been performed on 7 patients of glioblastoma at the 
NCT facility of Research Reactor Institute of Kyoto University. Five 
cases out of seven died of brain tumors 67-266 days after the 
BNCT. Mean life time post BNCT was 181 days at the end of Jan- 
uary 1993, sometimes even lower than expected natural course 
due to the normal brain damage and/or local recurrence of tumor 
cells. Our cases revealed the shortness of the absolute absorbed 
dose onto tumor. This insufficiency was mainly due to the poor 
penetration of thermal neutrons in tissue and the insufficient boron 
concentration in tumor. The former could be improved on some 
cases through installment of small voids as a neutron penetrator 
into tumor cavity. However, the essential factor of boron concentra- 
tion in tumor was around 10ppm which was still lower than the 
theoretically minimal requirement of 28ppm. BNCT was partially ef- 
fective on the cases of superficially located tumors, and it should 
be performed within several weeks after the definite diagnosis of 
glioblastoma. The clinical prognosis may be considerably improved 
through the efforts by which the selective and absolute boron con- 
centration in tumor and in haste treble. (author). 


26054 (KURRI-TR-382, pp. 29-32) Synthesis of o- and m- 
boronophenylalanine and their optical resolution. Takahashi, 
Hiroaki (Shinshu Univ., Matsumoto, Nagano (Japan). Faculty of 
Science); Yoshino, Kazuo; Maruyama, Takanobu; Mori, Yoshihiro. 
Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Sep 
1993. (In Japanese). (CONF-9302167—: Workshop on boron chem- 
istry and boron neutron capture therapy, Kumatori (Japan), 22 Feb 
1993). In Proceedings of workshop on ‘boron chemistry and boron 
neutron capture therapy’. 76p. Order Number DE94753221. 
Source: OSTI; NTIS; INIS. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; NEUTRON CAPTURE THERAPY/ 
radiopharmaceuticals; ALANINES; RADIOPHARMACEUTICALS; 
ISOMERS; MELANOMAS; BORON 10; UPTAKE; BORON COM- 
POUNDS 


26055 (KURRI-TR-382, pp. 58-66) Induction of chromoso- 
mal aberrations by neutron capture reactions. Ikushima, Takaji 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Sep 
1993. (In Japanese). (CONF-9302167—: Workshop on boron chem- 
istry and boron neutron capture therapy, Kumatori (Japan), 22 Feb 
1993). In Proceedings of workshop on ‘boron chemistry and boron 
neutron capture therapy’. 76p. Order Number DE94753221. 
Source: OSTI; NTIS; INIS. 

Boron neutron capture reaction (B-NCR) has been practiced in 
the treatment of malignancies of the central nervous system and 
melanoma using a thermal neutron beam from the KUR. Because 
of the very large neutron absorption cross-section and high kinetic 
energy released, gadolinium (Gd-157) has been expected to be an 
another promising element for neutron capture therapy. The dose- 
response relationship was determined for the induction of 
chromosomal aberrations by neutron capture reactions by B-10 
and Gd-157 in cultured mammalian cells. The cells were exposed 
to thermal neutron beam with and without B-10 enriched (97 atom 
%) boric acid or Gd-DTPA, and chromosome-type aberrations were 
analysed in the first metaphases following irradiation. The fre- 
quency of dicentrics and rings increased linearly with neutron 
fluence either in the presence or absence of B-10 boric acid, while 
the yield of chromosomal aberrations induced by Gd-NCR _in- 
creased in a linear quadratic fashion as a function of dose as in 
-y-rayed cells. Survival curves for the cells exposed to thermal neu- 
trons showed no shoulder irrespective of the loading of B-10, but 
Gd-NCR produced the survival curve with a small shoulder. The 
differential chromosomal response to B-NCR and Gd-NCR might 
reflect the difference in radiation quality generated from the two 
types of thermal neutron capture reaction. (J.P.N.). 





26056 (LBL-34376) Linear adaptive noise-reduction filters 
for tomographic imaging: Optimizing for minimum mean 
square error. Sun, W.Y. (Lawrence Berkeley Lab., CA (United 
States)). Lawrence Berkeley Lab., CA (United States). Apr 1993. 
100p. Sponsored by Department of Health and Human Services, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Grant HL 07367. Order Number DE94011345. Source: OSTI; 
NTIS; GPO Dep. 

This thesis solves the problem of finding the optimal linear noise- 
reduction filter for linear tomographic image reconstruction. The 
optimization is data dependent and results in minimizing the mean- 
square error of the reconstructed image. The error is defined as 
the difference between the result and the best possible reconstruc- 
tion. Applications for the optimal filter include reconstructions of 
positron emission tomographic (PET), X-ray computed tomo- 
graphic, single-photon emission tomographic, and nuclear magnetic 
resonance imaging. Using high resolution PET as an example, the 
optimal filter is derived and presented for the convolution backpro- 
jection, Moore-Penrose pseudoinverse, and the natural-pixel basis 
set reconstruction methods. Simulations and experimental results 
are presented for the convolution backprojection method. 


26057 (PNL-SA-24193) Artificial neural networks in 
medicine. Keller, P.E. Pacific Northwest Lab., Richland, WA 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. Order Num- 
ber DE94014502. Source: OSTI; NTIS; GPO Dep. 

This Technology Brief provides an overview of artificial neural 
networks (ANN). A definition and explanation of an ANN is given 
and situations in which an ANN is used are described. ANN appli- 
cations to medicine specifically are then explored and the areas in 
which it is currently being used are discussed. Included are medi- 
cal diagnostic aides, biochemical analysis, medical image analysis 
and drug development. 


5507 Microbiology 


Refer also to citation(s) 23384, 23824, 23862, 23875, 23896, 
24022, 24921, 24922, 25901, 25989, 25994 


26058 (CONF-940526-—3) Taxonomic characterization of the 
cellulose-degrading bacterium NCIB 10462. Dees, C. (Oak 
Ridge National Lab., TN (United States)); Ringleberg, D.; Scott, 
T.C.; Phelps, T. Oak Ridge National Lab., TN (United States). 
[1994]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 16. symposium on 
biotechnology for fuels and chemicals; Gatlinburg, TN (United 
States); 9-13 May 1994. Order Number DE94013833. Source: 
OSTI; NTIS; GPO Dep. 

The gram negative cellulase-producing bacterium NCIB 10462 
has been previously named Pseudomonas fluorescens subsp. or 
var. cellulosa. Since there is renewed interest in cellulose- 
degrading bacteria for use in bioconversion of cellulose to chemical 
feed stocks and fuels, we re-examined the characteristics of this 
microorganism to determine its proper taxonomic characterization 
and to further define it’s true metabolic potential. Metabolic and 
physical characterization of NCIB 10462 revealed that this was an 
alkalophilic, non-fermentative, gram negative, oxidase positive, 
motile, cellulose-degrading bacterium. The aerobic substrate utiliza- 
tion profile of this bacterium was found to have few characteristics 
consistent with a classification of P. fluorescens with a very low 
probability match with the genus Sphingomonas. Total lipid analysis 
did not reveal that any sphingolipid bases are produced by this 
bacterium. NCIB 10462 was found to grow best aerobically but 
also grows well in complex media under reducing conditions. NCIB 
10462 grew slowly under full anaerobic conditions on complex me- 
dia but growth on cellulosic media was found only under aerobic 
conditions. Total fatty acid analysis (MIDI) of NCIB 10462 failed to 
group this bacterium with a known pseudomonas species. 
However, fatty acid analysis of the bacteria when grown at temper- 
atures below 37°C suggest that the organism is a pseudomonad. 
Since a predominant characteristic of this bacterium is it’s ability to 
degrade cellulose, we suggest it be called Pseudomonas cellulosa. 
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5509 Pathology 
Refer also to citation(s) 26043 


5520 Public Health 


26059 (DOE/EH-0385T) Medical information and the right 
to privacy. Drell, D. (ed.). USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, DC (United States). 1 Jun 
1994. 36p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-9406183—Absts.: Medical information and the right 
to privacy, Washington, DC (United States), 9-10 Jun 1994). Order 
Number DE94014068. Source: OST]; NTIS; GPO Dep. 

This report is a compilation of submitted abstracts of papers pre- 
sented at the DOE-supported workshop on medical information and 
the right to privacy held at the National Academy of Sciences in 
Washington, DC, on June 9 and 10, 1994. The aim of this meeting 
is to provide a forum to discuss the legal, ethical and practical is- 
sues related to the computerization and use of medical data, as 
well as the potential impact the use of these data may have on an 
individual's privacy. Topical areas include an overview of the Fed- 
eral and legal requirements to collect medical data, historical 
experiences with worker screening programs, currently available 
medical surveillance technologies (both biomedical and computer 
technologies) and their limitations. In addition, an-depth assess- 
ment of the needs and interests of a wide spectrum of parties as 
they relate to the use of medical data from both a legal and privacy 
perspective is provided. The needs of the individual, the public 
(e.g., blood and tissue banks), private enterprises (e.g., industry 
and insurance carriers), and the government (e.g., FBI) are dis- 
cussed. Finally, the practical and legal issues relating to the use of 
computers to carry, store and transmit this information are also ex- 
amined. The abstracts are presented in the intended order of 
presentation as indicated in the agenda for the meeting. 
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Refer also to citation(s) 23861, 23918, 25946, 26044, 26045, 
26046, 26118 


26060 (AECS-A/RRE-22) Effect of low doses of gamma ra- 
diation on the growth and yield of tomato variety Caramelio in 
the greenhouse 1990-1991. Al-oudat, Mohammad (Atomic Energy 
Commission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture); Razzouk, A.K. Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Radiation Agriculture. Feb 1994. 
19p. (In Arabic). Order Number DE94630445. Source: OST]; NTIS 
(US Sales Only); INIS. 

Presowing seed irradiation has been reported as a useful appli- 
cation of radiation in agriculture to stimulate growth and increase 
the yield of certain field crops. To the best of our knowledge the 
feasibility of this treatment has not yet been tested on tomato in 
Syria. Our experiment was carried out in controlled conditions. 
Samples of air dried seeds of tomato (Var. F 1 Hybrid Caramello) 
of previous season were irradiated by gamma rays from a 'S” Cs 
source using doses of 5, 10, 12.5, 15, 20, 30 and 40 Gy at dose 
rate of 9 Gy/min. Then they were planted after 2 days from irradia- 
tion with unirradiated control in complete randomized biock design 
and replicated 4 times. The data revealed that gamma irradiation 
at interval doses of 6-20 Gy has increased the number of leaves, 
inflorescences/per plant, and plant height after 2 months of perma- 
nent sowing. The radiation treatment had stimulating effects on 
earliness (14.2 to 23.5%) especially when 5 to 15 Gy doses were 
used.The results of total yield as well as fruits number were signifi- 
cantly increased when doses of 10, 15, 20, and 30 Gy were used. 
The percentage of increment varied from 10.2 to 16.5%, which is 
about 1703 to 2757 g/m?. taking into consideration all above men- 
tioned results, the use of radiation might be recommended as an 
easy tool for seed treatments to stimulate and increase the produc- 
tivity of tomato. (author). 24 refs., 9 tabs. 


26061 (CNIC—00787) Construction of expression vector 
containing glnA gene and detection of NPT li activity in the 
transgenic rice calli using **P-labelled compound. Su Jin (Chi- 
nese Academy of Agricultural Sciences, Beijing (China). Inst. for 
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Application of Atomic Energy); Zhang Xueqin; Yan Qiusheng; Chen 
Zhangliang; You Chongbiao. China Nuclear Information Centre, 
Beijing, BJ (China). Aug 1993. 15p. (CSNAS—0074.). Order Num- 
ber DE94630466. Source: OSTI; NTIS (US Sales Only); INIS. 

The ginA gene encoding glutamine synthetase (GS) was ampli- 
fied from Azospirillum brasilense Sp7 by PCR technique. the 
amplified 1.4 kb DNA fragment was cloned at the EcoRV site of 
Bluescript-SK. Both sequencing and restriction digestion data 
showed that the 1.4 kb DNA fragment flanked with BamHI site at 
each end was really the ginA gene of A. brasilense Sp7. The ginA 
gene was ligated with Bg1 II site of pCo24. As a result, an expres- 
sion vector pGSC35 with CaMV35S promoter was obtained. Using 
colony in situ hybridization with a-°*P-dATP labelled probes to 
screen the positive clones, another glnA gene expression vector 
pAGNB$2 with rice actin 1 promoter was constructed after three 
rounds of ligation and transformation. Protoplasts isolated from rice 
cell suspension line cv. T986 were transformed with glnA expres- 
sion vectors pGSC35 and pAGNB92 containing neomycin 
phosphotransferase || (NPTII) gene by using PEG fusion and elec- 
troporation. Transformed microcalli were selected on media 
containing G418 disulfate salt. NPT Il activity was detected in 37% 
of G418 resistant calli by using dot blot hybridization with +-5@P- 
ATP and kanamycin as substrate. 


26062 (IAEA-TECDOC—736) Strengthening research on ani- 
mal reproduction and disease diagnosis in Asia through the 
application of immunoassay techniques: Proceedings of the 
final research co-ordination meeting held in Bagkok, Thailand, 
1-5 February 1993. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Feb 1994. 238p. (CONF- 
9302183—: Final research co-ordination meeting on strengthening 
research on animal reproduction and disease diagnosis in Asia 
through the application of immunoassay techniques, Bangkok 
(Thailand), 1-5 Feb 1993). Order Number DE94630462. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This publication contains the results presented by participants of 
a final Research Co-ordination Meeting which was held from 1 to 5 


February 1993 at the University of Chulalongkorn, Bangkok, Thai- 
land, as part of an FAO/IAEA Co-ordinated Research Programme 
on Strengthening Research on Animal Reproduction and Disease 


Diagnosis in Asia through the Application of immunoassay 
Techniques. The purpose of this Programme was essentially to en- 
courage national livestock production and veterinary institutes in 
Asia to conduct on-farm research into existing constraints on ani- 
mal productivity and ways of reducing or removing these through 
low cost changes in management. Emphasis was given to defining 
existing levels of reproductive efficiency in indigeneous livestock 
and examining responses to nutritional or other interventions, and 
to exploring possibilities for using new approaches for diagnosing 
and controlling some diseases considered to impact adversely on 
Asian livestock production. Within the framework of all studies, im- 
munoassay (radioimmunoassay and enzyme-linked immunosorbent 
assay) were employed for measuring levels of reproductive hor- 
mones or detecting antibodies to a variety of disease causing 
agents, the aim being to gain better insight into the underlying 
nature of the problems being encountered and reasons for the suc- 


cess or otherwise of approaches taken for their resolution. Refs, 
figs and tabs. 


26063 (IAEA-TECDOC~736, pp. 7-15) Co-ordinated re- 
search programme on strengthening research on animal 
reproduction and disease diagnosis in Asia through the appli- 
cation of immunoassay techniques. Perera, B.M.A.O. (Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Animal Production and Health Section); Dargie, 
J.D. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1994. (CONF-9302183-: Final 
research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
1993). In Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 
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The activities of the Animal Production and Health Section of the 
Joint FAO/IAEA Division are carried out through the operation of 
Co-ordinated Research Programmes and Technical Co-operation 
projects, both of which aim to encourage and improve the capacity 
of national institutions in tropical and subtropical countries to iden- 
tify and resolve problems connected with livestock development. 
This particular programme was initiated in 1987 using funds made 
available from the IAEA’s Regular Budget. At the outset, it was en- 
visaged that an inter-disciplinary approach would be adopted by 
each participating institute whereby studies on nutrition, reproduc- 
tion and health would be integrated into a number of site specific 
projects. From the project proposals received for evaluation, how- 
ever, it was clear that the Programme would best be implemented 
by running two "sub-programmes”. One to cover animal production 
and focussing on animal reproduction and reproduction-nutrition in- 
teractions; and the second to deal with animal disease control 
through development of better diagnostic methods and studies on 
epidemiology. This paper contains an outline of nuclear and related 
techniques used during this study. 1 ref. 


26064 (IAEA-TECDOC-—736, pp. 19-35) Advances in the un- 
derstanding of post-partum anoestrus in Bos indicus cows. 
Fitzpatrick, L.A. (James Cook Univ., Townsville (Australia). Dept. of 
Biomedical and Tropical Veterinary Sciences). Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 
Feb 1994. (CONF-9302183—: Final research co-ordination meeting 
on strengthening research on animal reproduction and disease 
diagnosis in Asia through the application of immunoassay tech- 
niques, Bangkok (Thailand), 1-5 Feb 1993). In Strengthening 
research on animal reproduction and disease diagnosis in Asia 
through the application of immunoassay techniques: Proceedings 
of the final research co-ordination meeting heid in Bangkok, Thai- 
land, 1-5 February 1993. 238p. Order Number DE94630462. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reviews the effects of prepartum and post-partum nu- 
trition, body condition, seasonal effects, suckling status and their 
interactions on the post-partum reproductive performance of beef 
cows. In Bos indicus cows in the dry tropics prolonged post-partum 
anoestrus results from interactive effects of chronic undernutrition 
and suckling that inhibit hypothalamic GnRH secretion, hence pul- 
satile LH release and subsequently the maturation and ovulation of 
large follicles. "Spike Feeding” of pregnant cows in the latter 
stages of gestation during the dry season with high energy supple- 
ments for 6-8 weeks can increase pregnancy rates and reduce 
calving to conception intervals. Once-daily suckling of cows from 
30 days post-partum has reduced the interval from calving to con- 
ception without significant effects on milk production or calf 
weaning weights. Two to three suckling episodes per day may be 
sufficient to delay the occurrence of first oestrus in the early post- 
partum period. (author). 115 refs. 


26065 (IAEA-TECDOC-736, pp. 37-51) Zebu cattle farming 
in Sri Lanka: Production systems and reproductive character- 
istics. Abeygunawardena, H. (Peradeniya Univ., Peradeniya (Sri 
Lanka). Dept. of Veterinary Clinical Studies); Abayawansa, W.D.; 
Ratnayake, D.; Jayatilaka, M.W.A.P. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Feb 
1994. Contract SRL-5108/RB; Grant RG/89/V/03; RG/92/V/01; 
RG/10/C/91/V (CONF-9302183-: Final research co-ordination 
meeting on strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques, Bangkok (Thailand), 1-5 Feb 1993). In Strengthening 
research on animal reproduction and disease diagnosis in Asia 
through the application of immunoassay techniques: Proceedings 
of the final research co-ordination meeting held in Bangkok, Thai- 
land, 1-5 February 1993. 238p. Order Number DE94630462. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Zebu cattle (Bos indicus) constitute 72.3% of the cattle popula- 
tion in Sri Lanka and consist of indigenous exotic and crosses. 
Indigenous Zebu cattle were primarily found in the dry and the in- 
termediate zones with the remainder in the wet zone. In the latter 
two zones the indigenous Zebu have been gradually replaced by 
dairy-type exotic genotypes. In the dry zone Zebu cattle farming is 
done as a traditional village system (DTVS) and irrigated settlement 
system (DISS). The DTVS is the most prevalent system and 24% 





of small holdings within this system rear cattle. In 91.4% of these 
households cattle farming is either a primary or secondary occupa- 
tion. Zebu cattle farming provides a modest income with meat, 
milk, draught and manure contribution 45%, 34%, 9% and 12%, re- 
spectively to the total income. Scarcity of grazing lands, high 
incidence of crop damages by cattle, an inadequate veterinary ser- 
vice and poor milk collecting network are having adverse effects on 
the sustainability of the system. The objective of the present study 
were to assess the distribution, production systems and reproduc- 
tive patterns of cattle with special reference to indigenous Zebu 
cattle in traditional management systems. 39 refs, 4 figs, 7 tabs. 


26066 (IAEA-TECDOC—736, pp. 53-64) Reproductive pat- 
terns of indigenous cows in Bangladesh and the effect of 
urea-molasses-mineral blocks (UMMB) on puberty and post- 
partum ovarian activity. Alam, M.G.S. (Bangladesh Agricultural 
Univ., Mymensingh (Bangladesh). Dept. of Surgery and Obstetrics); 
Ghosh, A. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Feb 1994. (CONF-9302183-: Final 
research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
1993). In Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

Reproductive performance of cattle in Bangladesh and the ef- 
fects of urea-molasses-mineral blocks (UMMB) on pubertal and 
post-partum oestrous intervals were assessed in Zebu cows. Most 
heifers reached sexual maturity at an average age of four years. 
Cows calving during the monsoon had a shorter (P<0.05) mean 
calving interval (479 days) and also had a shorter (P<0.05) calving 
to conception interval (187 + 23 days) than those calving in other 
seasons (197 + 22 days). UMMB supplementation increased body 
weight from 49.6 + 10.2 to 149 + 12 kg in heifers and induced 
ovarian cyclicity between 26 and 34 months of age. Suppiementa- 
tion of UMMB in pre-partum cows increased live weight gain from 
186 to 220 kg after parturition. Suckling suppressed cyclic ovarian 
activity for 175 to 196 days, whereas partially suckled cows had a 
shorter interval to onset of ovarian cyclicity (84-147 days). 
However, signs of oestrus were observed earlier in UMMB supple- 
mentation with partial suckling (34-84 days). Based on plasma and 
milk progesterone concentration on the day of service, 42 (91%) 
and 52 (89.6%) cows were confirmed as in true oestrus, respec- 
tively. Thirty two (76%) and 30 (71%) cows were diagnosed 
pregnant by plasma progesterone assay at days 20 and 24, re- 
spectively. At the same time 40 (77%) and 36 (71%) cases were 
diagnosed pregnant by milk progesterone assay. Assuming 100% 
accuracy for rectal diagnosis of pregnancy between days 60-65 
post service, the progesterone assay was found to be 84% and 
90% accurate for plasma samples obtained at day 20 and 24, re- 
spectively. The corresponding values for milk were 85% and 92%. 
In all cases negative diagnoses were 100% accurate. (author). 43 
refs, 3 figs, 4 tabs. 


26067 
ductivity of cattle in sub-tropical environments: Effects of 
cross-breeding on age and live weight at puberty in Zebu, 
European and Zebu X European heifers. D’Occhio, M.J. (Com- 
monwealth Scientific and Industrial Research Organization, 
Rockhampton, QLD (Australia). Tropical Cattle Research Centre); 
O'Neill, C.J.; Frisch, J.E. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Feb 1994. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

During the evolutionary adaptation of cattle to a particular envi- 
ronment the frequency of genes that confer desirable traits is 


(IAEA-TECDOC—736, pp. 65-73) Improving the pro- 
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increased at the expense of undesirable genes. Accordingly, in the 
temperate climates of Europe evolution has favoured cattle with 
high genetic potentials for growth and reproduction, whilst in the 
harsher tropical and sub-tropical environments, inherent potentials 
for productive characteristics are low but resistance to stresses 
such as heat, feed shortages, and endo- and ecto-parasites is 
high. Information on the relative genetic merits of different breeds 
of cattle can be exploited through cross-breeding, which relies on 
heterosis, to produce animals that have the complement of produc- 
tive and adaptive traits that is considered desirable for different 
tropical and sub-tropical production systems. For example, crossing 
Brahman (Bos indicus, tropically-adapted) with Hereford-Shorthorn 
(Bos taurus, temperate) results in F, offspring that have high resis- 
tance to tropical stresses and high genetic potentials for growth 
and reproduction. The F, shows higher productivity than either par- 
ent genotype over a wide range of environments. This includes 
increased growth rate, earlier age at puberty and increased lifetime 
fertility. Heterosis is progressively lost through inter-breeding; how- 
ever, this can be substantially reduced by reciprocal cross-breeding 
and the formation of multi-breed synthetics which retain a high de- 
gree of hybrid vigour with inter-breeding. (author). 9 refs, 6 figs, 2 
tabs. 


26068 (IAEA-TECDOC-736, pp. 75-82) Diversity of post- 
partum ovarian activity in white lumpoon cattle monitored by 
progesterone radioimmunoassay. Pongpiachan, P. (Chiang Mai 
Univ., Chiang Mai (Thailand). Dept. of Animal Husbandry); Pongpi- 
achan, P. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Feb 1994. (CONF-9302183—: Final 
research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
1993). In Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

While Lumpoon (WL) cows, a native cattle breed in northern 
Thailand, were used as experimental animals to: (1) assess effects 
of parity, season, ambient temperature, body weight change 
(BWC) and body condition score (BCS) onpost-partum ovarian 
activity (POA); (2) reduce post-partum anoestrus interval by sup- 
plementation of trace minerals, Ca and P, and; (3) compare rectal 
temperature between Holstein x Native crossbred and WL cows 
under heat stress conditions. Two groups of WL cows were used. 
The first group were at Mae Hia Research Station and Training 
Centre, Chiang Mai University, and comprised 62 primiparous and 
multiparous cows. The second group were in village farms, where 
6 cows per group were allocated to 3 treatments; control, trace 
minerals and trace minerals with additional Ca plus P supplemen- 
tation. The cows in both University and village farms were allowed 
to graze in natural pasture during the day and were kept in 
housing at night. Milk and plasma progesterone, assayed by solid- 
phase radioimmunoassay (RIA), were used for monitoring ovarian 
activity. At the University farm 48% of animals resumed POA by 40 
days post-partum and 85% by 100 days post-partum. There were 
no significant differences in the intervals to onset of POA due to 
parity numbers. In village farms, supplementation of trace minerals 
and trace mineral with additional Ca plus P tended to shorten days 
from calving to first mating. The study showed that the WL cows 
are well adapted to their environment in northern Thailand. 24 refs, 
1 fig., 4 tabs. 


26069 (IAEA-TECDOC-—736, pp. 83-89) Application of pro- 
gesterone measurement for fertility control in Korean native 
cattle. Choi, H.S. (Chonnam National Univ., Kwangju (Korea, Re- 
public of). College of Veterinary Medicine); Kang, B.K.; Lee, C.G.; 
Son, C.H. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Feb 1994. Contract IAEA-R-5106/RB. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
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research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Studies were conducted in Korean native cattle (Bos taurus core- 
anae) to determine the age and bodyweight at puberty, and to 
determine the post-partum anoestrus intervals based on plasma 
progesterone profiles, rectal palpation and oestrus observation. Ko- 
rean native cattle reached puberty at 11.3 months of age and at 
188 kg bodyweight as determined by progesterone profiles, but 
oestrus was not detected until] 3 months later, at a bodyweight of 
215 kg. Prolonged post-partum anoestrus occurred in 40% of small 
holder's cows, where animals were tethered and fed hay and rice 
straw, whereas its incidence was only 7% in a well managed herd 
that was grazed and housed. Plasma progesterone profiles were 
used to monitor ovarian activity post-partum in standard fed cows 
(n=44) and restricted fed cows (n=20). In standard fed cows 81.8% 
showed luteal activity by 50 days post-partum, compared to 55% in 
restricted fed cows. Approximately 40% of cows in both groups had 
shows observable oestrus by this time. This study indicates that 
one or more ovulations occurred before pubertal heifers and post- 
partum cows showed overt oestrous behaviour. It is concluded that 
improved management and feeding practices should result in im- 
proved reproductive performance. (author). 15 refs, 2 figs, 3 tabs. 


26070 (IAEA-TECDOC—736, pp. 91-99) Study on the effects 
of season and genotypes on the reproductive performance in 
crossbred cattle. Cuong Lexuan (institute of Agricultural Science 
of South Vietnam, Ho Chi Minh City (Viet Nam). Dept. of Cattle 
and Buffalo Research); Tan Luuvan; Dung Chunganh; Chung Dan- 
gphuoc; Long Vuongngoc. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Feb 1994. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OST]; 
NTIS (US Sales Only); INIS. 

This study was aimed at determining the reproductive perfor- 
mance of various genotypes of crossbred cattle during two 
seasons (dry and rainy seasons) under smallholder and state farm 
conditions. The comparison of the fertility indices observed in 
various crossbred groups showed that oestrus and conception fre- 
quencies were higher in the rainy season than in the dry season. 
The percentages of cows showing oestrus and elevated plasma 
progesterone level during the post-partum period were lower in the 
dry season than in the rainy season. The fertility indices were sig- 
nificantly different in crossbred groups (P<0.05), with those in 3/4 
Holstein Friesian (HF) crossbred cows being better than those in 1/ 
2 and 7/8 HF crossbred cows. The milk yield of crossbred cattle 
was positively correlated with the percentage of HF blood in 
crosses. The milk production in the rainy season was higher than 
that in the dry season. The lower daily crude protein intake in the 
dry season depressed milk yield. There was no correlation be- 
tween daily dry matter intake and milk yield in both seasons. The 
fertility indices and milk yield of crossbred cows which were raised 
under smallholder farm conditions were higher than those in ani- 
mals raised under state farm conditions. The results of this study 
show that 3/4 HF crossbreds performed better than 1/2 of 7/8 HF 


crosses and that seasons affected performance. (author). 9 refs, 5 
figs, 3 tabs. 


26071 (IAEA-TECDOC-736, pp. 101-106) Laparoscopy and 
ultrasonography in animal reproduction research. Jainudeen, 
M.R. (Universiti Pertanian Malayisa, Serdang, Selangor (Malaysia). 
Dept. of Veterinary Clinical Studies). Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Feb 
1994. (CONF-9302183—: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
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research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reviews the applications of laparoscopy and 
ultrasonography in the Animal Reproduction Laboratory at the Uni- 
versity Pertanian Malaysia during the past decade. Laparoscopy 
was used for the study of ovarian function in cattle and buffalo, the 
determination of ovulation rates in sheep and goat and intrauterine 
insemination of sheep. More recently ultrasonography has proved a 
valuable diagnostic tool for pregnancy diagnosis in cattle, buffalo, 
sheep and goats and for monitoring and assessing the superovula- 
tory response to gonadotropins in bovine embryo transfer 
programmes. The cost of equipment is no more than the cost of 
the basic equipment in a radioimmunoassay laboratory. These 
techniques are easily mastered and no special precautions are 
needed for their use under tropical conditions. It is concluded that 
laparoscopy and ultrasonography could make significant contribu- 
tions to strengthen research in animal reproduction in Asia. 
(author). 18 refs. 


26072 (IAEA-TECDOC—736, pp. 107-117) Reproductive dis- 
order control and herd health monitoring programme for 
improvement of dairy production in Thailand. Chantaraprateep, 
P. (Chulalongkorn Univ., Bangkok (Thailand). Faculty of Veterinary 
Science); Humbert, J.M. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Feb 1994. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Forty-five dairy farms were randomly chose among those with 
average to good management practices. Each of the total of 1265 
cows was followed from calving to pregnancy. The herd health pro- 
gramme consisted of systematic examination of the key periods of 
the sexual cycle: at about 30 days post-partum to monitor uterine 
involution and to detect and treat uterine infection; at about 60 
days post-partum to examine and treat anestrous animals, and 
following insemination, to test for pregnancy by assaying proges- 
terone levels in milk samples collected on day 22 post-insemination 
and to examine and treat cows inseminated more than three times 
and still not pregnant (repeat breeders). Pregnancy diagnosis by 
examination per rectum was carried out at about 60 days post in- 
semination. Manual recording of the age of animal, the number of 
the lactation, and conditions at calving (dystocia and retention of 
placenta) was done. Data from 1265 calvings were analysed. Re- 
productive performance before and after the application of the 
programme, as well as effects of extrinsic and intrinsic factors on 
pathology and reproductive performance, were also investigated. 
The results show the effectiveness of such programmes in improv- 
ing productivity and the importance of matching genotypes to the 
local environment. (author). 30 refs, 4 tabs. 


26073 (IAEA-TECDOC-—736, pp. 119-125) Investigation on 
carabao (Bubalus bubalis) reproduction using clinical and ra- 
dioimmunoassay techniques. Obsioma, A.R. (Universtity of the 
Philippines at Los Banos, College, Laguna (Philippines). Inst. of 
Animal Science); Roxas, N.P.; Lapitan, R.M.; Momongan, V.G. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Feb 1994. (CONF-9302183-—: Final research 
co-ordination meeting on strengthening research on animal repro- 
duction and disease diagnosis in Asia through the application of 
immunoassay techniques, Bangkok (Thailand), 1-5 Feb 1993). In 
Strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques: 
Proceedings of the final research co-ordination meeting held in 
Bangkok, Thailand, 1-5 February 1993. 238p. Order Number 
DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

Three studies were conducted to obtain information on carabao 
reproduction. In study, |, 24% of the reproductive organs collected 
from slaughtered mature female carabaos had abnormalities, 





mostly in the ovaries and cervix. In study Il, phosphorus, calcium, 
magnesium, copper, cobalt, molybdenum, selenium and zinc were 
measured in blood serum of pregnant, non-pregnant and lactating 
animals. Levels of most minerals were influenced by location and 
reproductive status. Molybdenum and selenium levels of most ani- 
mals were below the detection limit. In study Ill, provision of 
mineral supplement to village adult female carabaos increased the 
occurrence of oestrus and subsequent conception. (author). 18 
refs, 3 tabs. 


26074 (IAEA-TECDOC—736, pp. 127-136) Traditional sys- 
tems of management of Yak cows in China and observations 
on reproductive characteristics using milk and plasma proges- 
terone. Yu Sijiu (Gansu Agricultural Univ., Lanzhou, Gansu 
(China)); Chen Beixeng. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Feb 1994. Grant 
B/1424-2; 39100096. (CONF-9302183-: Final research 
co-ordination meeting on strengthening research on animal repro- 
duction and disease diagnosis in Asia through the application of 
immunoassay techniques, Bangkok (Thailand), 1-5 Feb 1993). In 
Strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques: 
Proceedings of the final research co-ordination meeting held in 
Bangkok, Thailand, 1-5 February 1993. 238p. Order Number 
DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

The yak (Bos grunniens) is an important source of milk, meat 
and wool and is also used as a beast of burden in high altitude ar- 
eas in Central Asia. In China there are two populations of yaks. 
One population has a relatively high calving rate of around 80%, 
whilst the other has a calving rate of about 50%. The reasons for 
this difference are not clearly understood, but there are differences 
in milking patterns and feed supplementation which might be con- 
tributing factors. There is little information on the reproductive 
physiology of the yak. Progesterone concentrations during the oe- 
strous cycle were measured in a preliminary study, but there are no 
other reports on the use of this hormone to characterize different 
reproductive states in the yak. In the present study the traditional 
systems of management in the two populations of yak were sur- 
veyed and measurements of milk and/or plasma progesterone was 
used to (1) monitor post-partum ovarian function in the low calving 
rate population, (2) characterize ovarian activity at the onset of the 
breeding season and (3) describe changes in progesterone during 
the oestrous cycle, gestation and around parturition. It was antici- 
pated that the findings would lead to recommendations on practical 
ways to improve the fertility of yak cows. 18 refs, 2 figs, 5 tabs. 


26075 (IAEA-TECDOC-736, pp. 139-146) Enzymes in mod- 
ern assay systems. Sutherland, S.S. (Western Australian Dept. of 
Agriculture, South Perth (Australia)). Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Feb 
1994. (CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Enzymes in EIA technology and molecular biology have led to 
many new diagnostic reagents and applications. These technolo- 
gies have permitted access to the protein products of gene 
sequences and to the genetic makeup of the organism. Reagents 
such as enzyme antibody conjugates (polycional and monoclonal 
antibodies), avidin-bioting antibody conjugates and lecting peroxi- 
dase conjugates all have the ability to be utilized in a variety of 
immunotechnological procedures. These include the microtitre plate 
and bead EIA applications, immunoblotting and immunohistochemi- 
cal staining and imaging techniques. Enzymes such as the 
restriction endonucleases, exonucleases, kinases, DNA and RNA 
ligases, polymerases, and special enzymes, in particular proteinase 
K, have permitted the development of molecular techniques and 
procedures. These molecular procedures allow investigation of the 
genomic content of any organism and provide powerful tools for 
new diagnostic reagents. One major constraint to the transfer of 
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these technologies has been the requirement for the use of radio- 
isotope *2P to visualize the DNA fragments. This is now being 
overcome primarily by new enzymatic technologies which are being 
developed in the private and public sectors, and which allow the 
visualization of DNA by immunological and chemical means. (au- 
thor). 9 refs, 3 figs, 1 tab. 


26076 (IAEA-TECDOC-736, pp. 147-158) The development 
of Aujeszky’s disease diagnosis in Thailand. Wongwatcharad- 
umrong, R. (Chulalongkorn Univ., Bangkok (Thailand). Faculty of 
Veterinary Science); Kunavongkrit, A.; Linne, T.; Platt, K.B. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Feb 1994. (CONF-9302183-: Final research 
co-ordination meeting on strengthening research on animal repro- 
duction and disease diagnosis in Asia through the application of 
immunoassay techniques, Bangkok (Thailand), 1-5 Feb 1993). In 
Strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques: 
Proceedings of the final research co-ordination meeting held in 
Bangkok, Thailand, 1-5 February 1993. 238p. Order Number 
DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

Three diagnostic techniques, viral isolation (VI), DNA hybridiza- 
tion (DH) and immunofluorescence (IF) for identifying pigs infected 
with the CB-1 strain of Aujeszky’s disease (AD) virus were evalu- 
ated using samples collected form five experimentally infected 
animals. All Techniques detected infection in the tonsil and olfac- 
tory bulbs from 3 to 9 days after infection. The DH technique was 
the most sensitive detecting 21 samples while IF detected 19 and 
VI demonstrated infection in 13. A DNA probe derived from the Pst 
1 fragment of the Phylaxia European strain of AD was used to de- 
tect the Bam HI fragments of the CB-1 and NP-1 Thai strains of 
AD. The Bam HI fragments of these strains migrated at a signifi- 
cantly different rate to the reference European strain suggesting 
that this technique could be used to differentiate Thai and Euro- 
pean strains of AD. A quantitative indirect ELISA used to measure 
immune responses following vaccination with AD was compared 
with virus neutralization (VN) test. There was an agreement of 
88.4% with 48 and 76 ELISA units corresponding with VN titres of 
4 and 16 respectively. Surveys of the seroprevalence of AD in 15 
commercial herds were carried out using a commercially available 
indirect ELISA based on an affinity purified gl antigen and a block- 
ing ELISA utilizing a single monoclonal antibody which reacts with 
the gl glycoprotein. There was 100% agreement in samples col- 
lected from 13 herds and 93% for the 2 remaining herds. There 
was one herd having no reactors. While four herds with a preva- 
lence of 2.1 to 15.6% are candidates for vaccination with removal 
of infected animals, the remaining 10 herds (71%) had a preva- 
lence of >20% indicating that removal of infected animals is not a 
viable option until the prevalence of infection can be reduced. (au- 
thor). 21 refs, 3 figs, 5 tabs. 


26077 (IAEA-TECDOC-736, pp. 159-165) A blocking ELISA 
tor detecting antibodies against Ausjeszky’s disease virus and 
its application in serological screening. Cai Xuelin (Sichuan 
Agricultural Univ., Ya’an, Sichuan (China). Isotope Research Lab.); 
Liao Xinyu; Wang Huaxin; Guo Dazhi; Zeng Xianyin; Su Quanjun; 
Wang Kairong. Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Feb 1994. (CONF-9302183-: Fi- 
nal research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
1993). in Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

A blocking ELISA was developed for detecting antibodies in pigs 
exposed to Aujeszky’s disease virus (ADV). This test was evalu- 
ated against the virus neutralization test and compared with a 
blocking ELISA supplied by the Joint FAO/IAEA Division. The 
blocking ELISA developed in this study had a similar sensitivity 
and specificity to the FAO/IAEA-ELISA when compared with the 
VN test. The sensitivity was 80.6% and the specificity was 95.2% 
when compared to the VN test. This blocking ELISA was used for 
a survey to determine the prevalence of Aujesky’s disease in 
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Sichuan Province. There was a high prevalence of infection in pig- 
geries in Sichuan, suggesting that control by vaccination would be 
necessary. A proposed control strategy for Aujeszky’s disease is 
discussed. (author). 16 refs, 3 tabs. 


26078 (IAEA-TECDOC-—736, pp. 167-176) A study of brucel- 
losis in a diary group in Indonesia. Sudibyo, A. (Research Inst 
for Veterinary Science, Bogor (Indonesia)); Patten, B.E.; Spencer, 
T.L. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Feb 1994. Contract IAEA-R-6214RB; 
ACIAR-PN8907. (CONF-9302183-: Final research co-ordination 
meeting on strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques, Bangkok (Thailand), 1-5 Feb 1993). In Strengthening 
research on animal reproduction and disease diagnosis in Asia 
through the application of immunoassay techniques: Proceedings 
of the final research co-ordination meeting held in Bangkok, Thai- 
land, 1-5 February 1993. 238p. Order Number DE94630462. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This study formed part of a large currently examining the preva- 
lence of brucellosis in the Jakarta area of Indonesia. The objectives 
of this study were to validate serological tests, including the Balitvet 
and FAO/IAEA ELISAs, by comparing isolation of Brucella abortus 
from cultured milk samples with serological test results. In addition 
the tests were used to undertake limited epidemiological investiga- 
tions of factors which may affect the prevalence of brucellosis. The 
bulk milk ring test (BMRT) was used as a tool to detect infected 
farms and follow up serological and bacteriological studies were 
undertaken. The results of this study show that the BMRT is an ef- 
fective means of detecting bovine Brucella-infected farms. It also 
highlights the needs for the proper handling and pasteurization of 
the milk produced by dairy farmer plus the fact that the complicated 
patterns of cattle movement is a constraint to eradication and con- 
trol of brucellosis in the Jakarta area. 17 refs, 1 fig., 5 tabs. 


26079 (IAEA-TECDOC—736, pp. 177-184) ELISA to study 
antibody responses to anthrax vaccine in cattle, sheep and 
goats. Spencer, T.L. (Regional Veterinary Lab., Benalla, VIC (Aus- 
tralia). Dept. of Agriculture); McKenzie, F.M.; Ferrier, G.R. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Feb 1994. Project ACIAR-PN8382; ACIAR-PN8907. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An ELISA based on tri-partite toxin partially purified from Bacillus 
anthracis was used to determine the antibody responses of groups 
of cattle, sheep and goats after anthrax vaccination. All species 
produced detectable increases in antibody titres after vaccination 
with the order being cattle>sheep>goats. A second vaccination in- 
duced variable anamnestic responses depending on the species or 
time (6 or 22 weeks) after the primary dose. Large differences 
were observed between individual animals with respect to the anti- 
body induced by the 2 vaccine doses. This observation, together 
with differences in vaccine quality and apparent immunogenicity 
may affect efficient control of anthrax outbreaks. ELISA provided a 
convenient method of determining the relative contribution of these 
factors to the protection afforded by anthrax vaccination programs. 
(author). 10 refs, 3 figs, 2 tabs. 


26080 (IAEA-TECDOC-736, pp. 201-209) Application of 
ELISA for diagnosing and investigating the epidemiology of 
trypanosomiasis in buffaloes in north Vietnam. My Le Ngoc 
(National Inst. for Veterinary Research, Truong Chinh, Hanoi (Viet 
Nam)); Phuc Doan Van; Thu Luong To; Lang Pham Sy; Doanh 
Nguyen Quoc. Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Feb 1994. (CONF-9302183-: Fi- 
nal research co-ordination meeting on strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques, Bangkok (Thailand), 1-5 Feb 
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1993). In Strengthening research on animal reproduction and dis- 
ease diagnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination meet- 
ing held in Bangkok, Thailand, 1-5 February 1993. 238p. Order 
Number DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

An antigen-detection enzyme immunoassay (Ag-ELISA) based 
on a Trypanosoma evansi specific monoclonal antibody was used 
for the detection of circulating antigens in experimentally infected 
buffaloes and in buffaloes kept in different geographical regions of 
Vietnam. In experimental infections, circulating antigens were de- 
tected around 7 to 14 days after infection but the levels detected 
were considerably lower than those in sera collected from the field, 
suggesting that the parasite isolate used became highly adapted to 
mice thorough passage. In a study of field sera the agreement be- 
tween the Ag-ELISA and parasitological methods for detecting 
infected cases was 80% and the apparent specificity of the test 
was 90%. In these and other studies the Ag-ELISA consistently 
detected many more infected cases than did the conventional par- 
asitological methods. In most cases animals whose sera reacted in 
the Ag-ELISA also had trypanosome specific antibodies in their cir- 
culation. Treatment of infected animals with a trypanocidal drug in 
most cases resulted in a significant drop in trypanosome antigen 
levels but their status with respect to trypanosomal antibodies re- 
mained unchanged. Seroepidemiological surveys using Ag-ELISA 
and Ab-ELISA and base on an analysis of around 1000 sera col- 
lected from different regions of Vietnam demonstrated prevalence 
ranging between 17% and 50% with no apparent relationship to 
geographical region. However, prevalence of infection was gener- 
ally higher in summer (rainy season), when fly activity is highest. It 
is concluded that serological methods based on Ag-ELISA and Ab- 
ELISA are valuable adjuncts to clinical and parasitological methods 
for diagnosing trypanosomiasis, studying the epidemiology of the 
disease and monitoring the effectiveness of control programmes. 
(author). 12 refs, 2 figs, 3 tabs. 


26081 (JAEA-TECDOC-—736, pp. 211-217) Epidemiological 
studies on bluetongue virus infection in West Java, Indonesia. 
Sendow, |. (Researh Inst. for Veterinary Science, Bogor (Indone- 
sia). Dept. of Virology); Soleja, E.; Sukarsih; Ronohardjo, P.; 
Daniels, P. Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Feb 1994. Contract IAEA-INS- 
4592/SD; Project ATA-219. (CONF-9302183-: Final research 
co-ordination meeting on strengthening research on animal repro- 
duction and disease diagnosis in Asia through the application of 
immunoassay techniques, Bangkok (Thailand), 1-5 Feb 1993). In 
Strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques: 
Proceedings of the final research co-ordination meeting held in 
Bangkok, Thailand, 1-5 February 1993. 238p. Order Number 
DE94630462. Source: OSTI; NTIS (US Sales Only); INIS. 

In monitoring of sentinel cattle in West Java, seroconversions to 
orbiviruses occurred mostly at the end of the wet season. A low al- 
titude site gave more reactors than did a high altitude site. Due to 
perceived inefficiencies of the agar gel immunodiffusion (AGID) 
test, a competitive ELISA (C-ELISA) was applied and the results 
compared with the AGID test results. C-ELISA detected antibodies 
at an earlier stage of infection than did the AGID test. Not all sera 
reacting in the AGID test reacted in C-ELISA, suggesting that the 
C-ELISA is more specific in detecting bluetongue virus (BTV) anti- 
bodies than the AGID. However, as the infection status of most 
field sera was not known, this could not be confirmed conclusively 
from the available data. A comparison of isolation methods indi- 
cated that isolates were obtained more frequently if samples were 
passaged in embryonated eggs before blind passage in A edes al- 
bopictus cells followed by passage in BHK-21 cells. Six BTV 
serotypes, 1,7,9,12,20,21 and 23 were identified and confirmed 
from apparently healthy sentinel cattle blood at low altitudes; BTV 
serotype 21 was also isolated from a pool of the Avaritia sub- 
genus of the Culicoides spp which contained 227 C. fulvus and 20 
C. orientalis. (author). 17 refs, 2 figs, 1 tab. 


26082 


(IAEA-TECDOC-736, pp. 227-233) Serological moni- 
toring of infectious diseases. Burgess, G.W. (James Cook Univ. 
of North Queensland, Townsville (Australia). Dept. of Biomedical 





and Veterinary Sciences). Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Feb 1994. 
(CONF-9302183-: Final research co-ordination meeting on 
strengthening research on animal reproduction and disease diag- 
nosis in Asia through the application of immunoassay techniques, 
Bangkok (Thailand), 1-5 Feb 1993). In Strengthening research on 
animal reproduction and disease diagnosis in Asia through the ap- 
plication of immunoassay techniques: Proceedings of the final 
research co-ordination meeting held in Bangkok, Thailand, 1-5 
February 1993. 238p. Order Number DE94630462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A brief overview is given of the role of serological monitoring in 
relation to animal disease control and some recommendations 
made with respect to the choice of assay, the design of serological 
surveys and the analysis and interpretation of results to maximise 
the value of the information obtained. The importance of defining 
the performance of serological tests in terms of sensitivity and 
specificity is stressed, as is the value of establishing properly cata- 
logued serum banks and facilities for ensuring reliable storage. Of 
great importance also is the choice of sentinel animals, sites and 
sampling frequency. Methods of profiling results and of interpreting 
such profiles are discussed. It is concluded that proper interpreta- 
tion and hence assessment of follow-up measures can only be 
made against comprehensive background knowledge of all the 
variables involved. Details are also provided of a system for ELISA 
testing of poultry flocks for the presence of antibodies to a number 
of infections and the automatic presentation and profiling of results 
using a computer software program. (author). 4 figs. 


26083 (INIS-mf—-13747, pp. 153-160) Investigation on food 
radioactivity and estimation of internal dose by ingestion in 
two Chinese high radiation areas. Zhu, H. (Chinese Academy of 
Medical Sciences, Tianjin (China). Inst. of Radiation Medicine). 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As a part of a nationwide survey, the activity concentrations in 
14 categories of food for 8-9 radionuclides in Yangjian Country 
(Guangdong Province) and an area near U-mining area (Jiangxi 
Province) of China were determined. The radionuclides are natural 
uranium (U), natural thorium (Th), 22°Ra, 228Ra, 2%°Pb, 21°Po, 
227 Ac, 40K and ®’Rb. According to the local diet composition, pub- 
lic Annual Intake and resultant committed dose equivalents for 
these natural radionuclides by ingestion in the area were esti- 
mated. 4 refs, 1 fig., 5 tabs. 


26084 (INIS-mf-13921) Seminar of the irradiation uses in 
plant breeding. Seminario sobre uso de la irradiacion en 
Fitomejoramiento. , Seminario sobre uso de la irradiacion en Fito- 
mejoramiento. Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico). 1986. 125p. (In Spanish). (CONF-8612189-: 
ININ meeting on plant breeding, Salazar (Mexico), Dec 1986). Or- 
der Number DE94629340. Source: OSTI; NTIS (US Sales Only); 
INIS. 

At the present time it is accepted the dependence of mankind to 
get its feeding starting from products proceeding of animals and 
plants. Such a dependence is affected by factors which overthrow 
production: in the case of vegetables this situation is evident in a 
diminution per surface unit, and in several cases in a reduction on 
the quality of the product. Since the beginning of agriculture, men 
has performed a selection of progenitors, generation by generation, 
in order to perpetuate the best of a cultivation for its exploitation. 
While an understanding of natural mechanisms capable of produc- 
ing genetic variability is attained, men has to imitate the 
mechanisms in order to get what is known as artificial selection. 
This artificial selection reach a fortunate consecution via multiplica- 
tion and exploitation of populations which fulfill the requisitions 
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imposed by environment. Genetic variability has its origin in a natu- 
ral process known as mutation which involve any change in the 
hereditary material, which besides to be capable to be heritable, be 
not product of genetic recombination. This genetic variability could 
be considered as few effective if no selection methodology was 
involved which have allowed its accurate canalization in the obten- 
tion of new varieties. The recognizance of agents capable to 
produce changes in hereditary material, it is to say, capable to in- 
duce mutations, brings with his self to contemplate the possibility 
of inducing changes in order to take advantage of the new 
varieties. In the global context, such a possibility began to be con- 
sidered as feasible starting from the third decade of our century, 
while in the national context, starting from the sixties. The profits 
reached in our country are not enough impaction to give a reason 
for plant breeding and to use mutagens in research programs to in- 
stitutions of the branch. 


26085 (INIS-mf-13921, pp. 3-14) ININ support to plant 
breeding using physical mutagens. Sosa C, R. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); Her- 
nandez A, M. Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico). 1986. 125p. (In Spanish). (CONF-8612189—: 
ININ meeting on plant breeding, Salazar (Mexico), Dec 1986). In 
Seminar of the irradiation uses in plant breeding. Order Number 
DE94629340. Source: OSTI; NTIS (US Sales Only); INIS. 

During 1974-1986 it was offered 171 irradiation services studies, 
multiplication and essays of yields in 32 different cultivations. The 
specialized personnel of the ININ has provided 31 advices about 
planning, experimental design and selection methods for such ac- 
tivities also it has realized studies over potato, sorghum, wheaten 
and broad beam from 1974. With the purpose for knowing the be- 
havior of mutants, and segregative populations in several 
ecological niches, the ININ has ceded biological material to 10 in- 
stitutions in some regions of the country. With the objective to 
achieve that the institutions which realize genetic improvement in 
Mexico use collaterally the ionizing radiations as mutagenic agent, 
the ININ with other participating institutions, has started an exten- 
sion task throughout of country by means of activities such as: 
organization for annual meeting for knowing the advances of works 
of institutions that are using the irradiation for provoking mutagene- 
sis. Conferences for investigators and professors to spread the 
own methodology. Imparting actualization courses for students of 
plant breeding. Finally the realization of courses for specialists with 
the backing of FAO/OIEA. (Author). 6 refs, 8 figs. 


26086 (INIS-mf-13921, pp. 15-24) Agronomical and phys- 
lotechnical characterization of mutant lines in sorghum. Parra 
N, L.A. (Guanajuato Univ. (Mexico)). Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City (Mexico). 1986. 125p. (In 
Spanish). (CONF-8612189-: ININ meeting on plant breeding, 
Salazar (Mexico), Dec 1986). In Seminar of the irradiation uses in 
plant breeding. Order Number DE94629340. Source: OSTI; NTIS 
(US Sales Only); INIS. 

By means of the use of ionizing radiations from cobalt 60 applied 
to 25 collects of high burden and long biological cycle from the 
Sorghum world collection: mutant lines which are the product of 
seven generations of selection toward low burden and short biolog- 
ical cycle were obtained. Under the assumption that the lines 
obtained by mutagenesis should involve the direct improvement of 
other characteristics besides the height and maturity, the present 
study was planned, with the objective of characterize, in basis to 
agronomical and physiological parameters, ten sorghum lines of 
eight generation (Mg), with low burden and precocious, obtained by 
induced mutations, comparing this versions of original lines against 
the outstanding lines of sorghum program from post-degree col- 
lege. The planned hypothesis was that reduction both in height and 
biological cycle of plans obtained by mutagenesis, involved 
changes in the amount of foliar area, the production and 
distribution of dry matter in the aerial organs of the plant and con- 
sequently in the effectiveness in the production of sorghum grains. 
(Author). 19 refs, 4 tabs. 


26087 (INIS-mf—13921, pp. 25-30) Evaluation of thirteen 
lines (Mg) of "May flower’ beans selected after gamma irradia- 
tion with cobalt 60. Diaz S, R. (Guanajuato Univ. (Mexico)). 
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Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico). 1986. 125p. (in Spanish). (CONF-8612189-: ININ meeting on 
plant breeding, Salazar (Mexico), Dec 1986). In Seminar of the ir- 
radiation uses in plant breeding. Order Number DE94629340. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For the nutrition of mexican people, cultivation of bean is neces- 
sary. The constant increase in population and the low yields in 
bean crops had bring as a consequence a great demand of beans, 
for which reason it is necessary to increase the production and 
productivity in order to satisfy such a demand. In 1986, in the state 
of Guanajuato the bean harvest was of 80, 119 hectare. In 1964 
the harvest was 225458 hectare and began a lowering until reach 
in 1980 a surface of 64,122 hectare. The average yield estimated 
for 1960, was 309 kilogram-hectare, in 1975 the yield was 554 kilo- 
gram and starting from 1976 the trend was descendent until reach 
an average of 484 kilogram-hectare in 1980. According to estima- 
tions of Instituto Nacional de Investigaciones Agronomicas (INIA) in 
1981, the diminishing in harvest surface and the low yields in crops 
were owing between other factors to: mosaic virus which is 
common in beans, roya, pest, etc. Utilization of radioinduced muta- 
genesis in feeding crops, constitute an alternative for the obtention 
of new genotypes more productive and resistant to diseases which 
can help to solve the great demand for this crop. The goal of this 
work is the obtention of mutants resistant to the main diseases in 
El Bajio zone (Mosaic virus common to bean and roya) in join with 
higher yields, starting from irradiation of the variety of bean 'May 


flower’ with gamma radiation from cobalt 60. (Author). 6 refs, 2 
tabs. 


26088 (INIS-mf-13921, pp. 31-41) Comparison of the pheno- 
typic variability in F2 and M2 populations of sorghum attained 
by hybridization and mutagenesis respectively. Parra N, L.A. 
(Guanajuato Univ. (Mexico)). Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico). 1986. 125p. (In Spanish). (CONF- 
8612189-: ININ meeting on plant breeding, Salazar (Mexico), Dec 
1986). In Seminar of the irradiation uses in plant breeding. Order 
Number DE94629340. Source: OSTI; NTIS (US Sales Only); INIS. 
In the last twenty years, plant breeding programs for sorghum in 
Mexico had been supported mainly in the introduction of lines or 
parental population, instead of generate its own genetic sources. 
The creation of one’s own germoplasma and the resultant enlarge- 
ment of genetic variability can do in several manners. Hybridization 
methodology has been used for this purpose, taking advantage of 
uneven hereditary constitution of individuals to produce segregate 
genotypes; therefore, induce mutations technology where sudden 
changes are made useful and give origin to a heritable of the 
genotype has used in less degree, may be for the absence of vali- 
dation studies of this technique for the obtention of superior 
genotypes. At all events anyway, few are the studies where both 
methodologies as variability sources are compared. In this work, 
magnitude and direction of phenotypic variability for agronomical 
characters of sorghum are compared, in populations Fz and Mo of 
hybridization and mutagenesis methods respectively, in comparison 
with no hybrid or no irradiated witnesses between them, under the 
hypothesis that characteristics of phenotypic variability depends on 
methodology used to obtain it. (Author). 16 refs, 4 tabs. 


26089 (INIS-mf-13921, pp. 43-51) The use of gamma radia- 
tion from cobalt 60 to obtaining mutants with desirable 
coloration in forepart of beans. Diaz S, R. (Guanajuato Univ. 
(Mexico)). Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico). 1986. 125p. (In Spanish). (CONF-8612189-: ININ 
meeting on plant breeding, Salazar (Mexico), Dec 1986). In Semi- 
nar of the irradiation uses in plant breeding. Order Number 
DE94629340. Source: OSTI; NTIS (US Sales Only); INIS. 

The urgent need for increase the producing capacity of plant 
crops, with the end pursued to satisfy the global food demand, is a 
challenge to plant breeders in its creating capacity. Induce muta- 
tions are considered as a source of germinal plasma, and they are 
also considered as an applicable method to genotechnics and are 
compared with hybridization and recombination. For mexican peo- 
ple and for latin-americans in whole, beans are a basic food. In the 
last years, in Mexico, the yields for this crops have been dimin- 
ished, both of them in irrigation conditions and seasonal conditions, 
owing to the appearance of diseases, pests and utilization of not 
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improved seeds. The purpose of this work is to produce inside the 
variety Kirlikobaya 17 introduced from Russia, variation by means 
of gamma radiation from cobalt 60 which allow to perform a selec- 
tion of mutants with desirable coloration in forepart of seeds. 
(Author) 3 refs, 3 figs. 


26090 (INIS-mf-13921, pp. 67-81) Plant breeding of maize 
through recurrent irradiation and mass selection. Cervantes S, 
T. (Colegio de Post Graduados, Mexico City (Mexico). Centro Ge- 
netica). Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico). 1986. 125p. (In Spanish). (CONF-8612189-: ININ 
meeting on plant breeding, Salazar (Mexico), Dec 1986). In Semi- 
nar of the irradiation uses in plant breeding. Order Number 
DE94629340. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this work was to produce an accelerate evolu- 
tion of a maize population (Zea mays L.) growing at high densities 
of population, for generating a improved, efficient and of high yield- 
ing variety. The seed variety SFCAII white tropical mixture was 
irradiated to high doses with cobalt 60 gamma rays and after it 
was seeded in a lot of mass selection with high densities. The irra- 
diation and selection were realized during four consecutive cycles. 
The selection was realized in order to grain yielding. The observed 
variation in the selection of lots was increasing when the irradiation 
generations were increased and the plants were modifying their 
morphology and physiology, since in the last cycle they were erect 
stems, little leaves and with narrow angle of insertion arrow the 
light pass toward the under part of the canopy, which did not occur 
in the earlier cycles. The size of the ear of corn increased and the 
grain was done more crystalline. (Author) 6 refs, 3 figs. 


26091 (INIS-mf—13921, pp. 83-95) Effect of gamma radiation 
from Co 60 on the yield and its components in two bean 
varieties. Martinez R, C.G. (Facultad de Ciencias Agricolas. Uni- 
versidad Autonoma del Estado de Mexico (Mexico)). Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico). 
1986. 125p. (In Spanish). (CONF-8612189—: ININ meeting on plant 
breeding, Salazar (Mexico), Dec 1986). In Seminar of the irradia- 
tion uses in plant breeding. Order Number DE94629340. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is demonstrated and is fully established that mutagenic agents 
are capable of increase in a considerable way, the genetic variabil- 
ity of quantitative characters of various species of vegetables. 
Scossiroli (1977) mention a report of 36 papers with satisfaction re- 
sults, outstanding the works made by Gregory (1955) in peanut; 
Jalil and Yamaguchi (1964) in rice; Gaul (1961) in barley and Krully 
Frey (1961) in rice. The effects of ionizing radiations upon the ex- 
pression of quantitative characters of bean have been studied in 
few works, among others that performed by Vishnu and Hill (1968) 
whom using X rays, increased the genotypic variation for the fol- 
lowing characters: number of seeds per sheath, yield of grain and 
weight of 100 seeds and also the work of Rubaihayo (1975) who 
succeed in the isolation of mutants with a significant increasing in 
height of the plant, weight of 100 seeds and yield of the grain. Re- 
cently the International Atomic Energy Agency has published a list 
of varieties of harvested plants attained by induction of mutations 
or by the use of induced mutants in hybridization programs. In this 
list, 10 varieties of beam derived through this methodologies are 
mentioned, being this varieties clearly superior to the original ones 
(Micke et. al. 1985); which shows evidence that mutagenic agent 
can be a useful tool for plant breeding of beans. Considering that 
in irradiated populations is possible to obtain a favorable reply to 
the selection, in this research work is planned as a main purpose, 
the evaluation of the variability degree which can be induced by 
three doses of gamma radiation from cobalt 60 both in yield and 
yield components in two varieties of beams of Mz generation. (Au- 
thor). 11 refs, 2 figs, 7 tabs. 


26092 (INIS-mf-13921, pp. 97-107) Observations of ad- 
vanced lines (Mg) of Vicia (Vicia faba L.) attained with gamma 
radiation. Perez L, D. (Facultad de Ciencias Agricolas. Universi- 
dad Autonoma del Estado de Mexico (Mexico)); Landeros F, V. 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico). 1986. 125p. (In Spanish). (CONF-8612189—: ININ meeting on 
plant breeding, Salazar (Mexico), Dec 1986). In Seminar of the ir- 
radiation uses in plant breeding. Order Number DE94629340. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Since 1977, the Facultad de Ciencias Agricolas from Universidad 
Autonoma del Estado de Mexico (FCA-UAEM) in cooperation with 
Instituto Nacional de Investigaciones Nucleares (ININ) has been 
developing the research related with the use of physical mutagens 
in plant breeding of Vicia faba L. Starting from 1985, the Universi- 
dad Autonoma del Estado de Mexico (UAEM) is financing this 
research project and the Facultad de Ciencias Agricolas supplies 
the research personnel, the greenhouses and the experimental 
fields. Alternatives in plant breeding for vegetable species can be 
reach using the natural accumulated genetic endowment, or else 
by means of the production of new mutants through the application 
of mutagens. At the present time, mutagens can be considered as 
an additional element from men in its fight for the procurement of 
more and better food. All seems to point to the past, as well as to 
the future, that plant breeding task has been, is and will be to take 
advantage of the genetic variability already present in nature, or 
else to modify this variability with the more feasible technology, to 
fix in the population those genes which expression satisfy in a way 
every time more accurate, the demands of human being before the 
exploitation of product derived from vegetable species (A. 
Gustaffson 1964, mentioned by Escutia 1982). At the present, in 
some vegetable species as are bean, wheat, oats, maize, sesame, 
potatoes between others, technique of mutagenic induction by 
physical or chemical agents is used. The International Atomic 
Energy Agency (IAEA) establishes 300 varieties of asexual repro- 
ductions and 200 varieties of sexual reproduction, obtained by 
radiations methodology (Sosa 1983). (Author) 6 refs, 6 tabs. 


26093 (INIS-mf-13921, pp. 109-125) Use of recurrent irradi- 


ation in plant breeding of quantitative characters of bariey and 
wheat. Cervantes S, T. (Colegio de Post Graduados, Mexico City 
(Mexico). Centro Genetica). Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico). 1986. 125p. (In Spanish). (CONF- 
8612189-: ININ meeting on plant breeding, Salazar (Mexico), Dec 
1986). In Seminar of the irradiation uses in plant breeding. Order 
Number DE94629340. Source: OSTI; NTIS (US Sales Only); INIS. 


In this work was applied recurrent irradiation by gamma radiation 
of cobalt 60 in different doses to barley and wheat seeds in order 
to generate genetic variation and facilitating the selection of quanti- 
tative characters. The first part of this work was realized without 
making any selection and the second one by means of selection 
toward the greatest number of tassel spikelets. The experimental 
evaluation of irradiated materials without selection indicated that in 
high doses it was obtained a best expression of the character and 
that this was greater increasing the generations of irradiation ex- 
cepting the MI generation as in barley as wheat. According to the 
experimental evaluation, the selected lines of irradiated material of 
barley was greater yield that the original variety, but this did not oc- 
cur with the wheat, because of the grain size of the selected lines 
was more little. The posterior selection for following increasing the 
spikelets number for tassel has been effective and in the barley the 
advances were greater than in the wheat. (Author). 4 refs, 5 figs. 


26094 (INIS-mf-13956) Sensory acceptability evaluation of 
irradiated rice, oryza sativa indica. Loaharanu, S.; Sutantawong, 
M.; Ungsunanatawiwat, A. Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1971. 6p. Order Number DE94632346. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The non-glutinous and glutinous types of polished rice, Oryza 
sativa indica were subjected to gamma rays at ambient tempera- 
ture and stored at 27+-1°C for one week. The irradiated rice was 
cooked and tasted by members of trained panel. Using Hedonic 
scale and Triangle test, the acceptability of irradiated rice was justi- 
fied. Gamma irradiation up to 100 krads did not significantly cause 
off-color, off-odor and off flavor in irradiated non-glutino rice. 
Glutinous rice irradiated at 60 krads could not be significantly dif- 
ferentiated from non-irradiated sample. 


26095 (INIS-mf-13957) The combined effects of gamma 
radiation and low-temperature for the disinfestation of the Ori- 
ental fruit fly, Dacus dorsalis Hendel in mango and banana. 
Loaharanu, S.; Ugsunantwiwat, A.; Sutantawong, M. Office of 
Atomic Energy for Peace, Bangkok (Thailand). 1971. 12p. Order 
Number DE94632338. Source: OSTI; NTIS (US Sales Only); INIS. 

The Numdocmai mango and Homtong banana containing the 22- 
24-hour old eggs of the Oriental fruit fly were subjected to gamma 
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rays at 2-20 krads. After irradiation, the infested fruits were stored 
at 27+-1°C, 20°C and 17°C with 80-90% relative humidity. The 
percentages of eggs failed to develop into larvae were calculated. 
When the storage temperature was 27+-1°C or 20°C, the LDso 
and LDgg for eggs in mango was 5.9 and 29 krads respectively, in 
banana was 3.4 and 12 krads respectively. While the storage tem- 
perature was 17°C, the LDso and LDgg for eggs in mango was 4.1 
and 20 krads respectively; in banana was 3 and 10 krads respec- 
tively. The 8-day-old and 3-day-old pupae were also exposed to 
gamma rays and stored at different temperatures. The mortality of 
the irradiated pupae stored at 17°C was higher than when stored 
at 27+-1°C or 20°C. The storage temperature of 17°C led to 
higher mortality in the irradiated immature stages of the fruit fly. 
Studies would also be extended to investigate the effect of low- 
temperature in addition to radiation for the disinfestation of the 
Oriental fruit fly in other fruits. 


26096 (INIS-mf-13958) Progress on the artificial rearing of 
the army worm, Spodoptera (Laphygma) exigua Hb. and radia- 
tion sterilization in the male of this species. Loaharanu, S.; 
Chiravathanapong, S. Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1971. 5p. Order Number DE94632347. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The army worm, Spodoptera exigua Hb. was reared for 6 more 
generations in an artificial medium containing Mung bean as a ma- 
jor component. By improving the rearing temperature and humidity 
conditions, better rearing results were obtained. The average per- 
centage of development from eggs to pupae, from eggs to adults, 
and from pupae to adults was 41.7+-4.93, 38.44+-6.32 and 88.1+- 
1.48 respectively. The pupal weight was also calculated. In 
sterilization studies, the 3-day-old male pupae were subjected to 
gamma rays at 0, 5 and 10 krads. Upon emerging into adults, they 
were mated with non-irradiated female moths. Male moths 
emerged from pupae subjected to 10 krads of gamma rays could 
significantly induce infertility in eggs deposited. 


26097 (INIS-mf-13964) Improvement results of rice (Oryza 
glaberima) by induced mutation. Cisse, F. Ministere du Devel- 
oppement Rural et de l'Environnement, Bamako (Mali). Inst. 
d'Economie Rurale. [1994]. 10p. (In French). Order Number 
DE94632331. Source: OSTI; NTIS (US Sales Only); INIS. 

Financed by IAEA. 

In Mali, rice (Orzya glaberima) is still largely cultivated under 
conditions of natural semi-controlled submersion. To improve pro- 
ductivity the local varieties have been gradually replaced by new 
varieties, but the yields of these became lower because of the ir- 
regularity of the rain and the comparative weakness of the strain. 
For this reason a programme to improve the local varieties by 
means of gamma radiation has been undertaken. This document 
presents the results obtained to date. 


26098 (KURRI-TR-378, pp. 89-98) Cellular and molecular 
aspects of radiation-induced apoptosis. Ohyama, Harumi (Na- 
tional Inst. of Radiological Sciences, Chiba (Japan)). Kyoto Univ.’ 
Kumatori, Osaka (Japan). Research Reactor Inst. Jun 1993. (In 
Japanese). (CONF-9301139—: Symposium on radiation research in 
life science, Kumatori (Japan), 26-27 Jan 1993). In Proceedings of 
the symposium on ‘radiation research in life science’: Aging and 
apoptosis. 107p. Order Number DE94753226. Source: OSTI; 
NTIS; INIS. 

Thymocytes are highly radiosensitive and show 'interphase 
death’ within a few hours after low doses of irradiation. Now it is 
proved to be a typical apoptosis. Separation of the dead thymocyte 
fraction from irradiated thymocyte suspensions by centrifugation on 
Percoll gradient provided homogeneous populations of dead cells 
suitable for detailed study. Using this method, radiation-induced 
apoptosis of thymocytes was found to involve a sharp but transient 
increase in buoyant density, concomitant with the appearance of 
distinctive morphologic changes which included disappearance of 
microvilli and blistering of the cell surface. The chromatin in the 
apoptotic cells fragmented into oligonucleosomomal units. Immedi- 
ate population was not detected. Apoptosis thus proceed a 
discrete, abrupt transition from the normal state and is not merely 
the consequence of progressive and degenerative changes. Fur- 
thermore, morphological and biochemical chages of the cell death 
are inhibited by cycloheximide and actinomycin D, suggesting the 
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need for RNA and protein synthesis on apoptotic transition. Thymo- 
cytes undergo necrosis after massive doses __ irradiation. 
Radiation-induced apoptosis of various cells, including proliferating 
cells is currently under active investigation. Today’s great interest 
promises progress in the future. (J.P.N.). 


26099 (RISO-R-705(EN)) The chloroindole auxins of pea, 
strong plant growth hormones or endogenous herbicides. En- 
gvild, K.C. Risoe National Lab., Roskilde (Denmark). Environmental 
Science and Technology Dept.; Roskilde Universitetscenter (Den- 
mark). Feb 1994. 12ip. Order Number DE94630446. Source: 
OSTI; NTIS; INIS. 

In this work the three theses below are discussed: (1) Identifica- 
tion and quantitative determination of the very strong plant 
hormone, the auxin 4-chloroindole-3-acetic acid methyl ester, in im- 
mature seeds of Pisum, Vicia, Lathyrus, and Lens spp. by 
incorporation of radioactive °°Cl, thin layer chromatography, au- 
toradiography, colour reactions, and gas chromatography/mass 
spectrometry. (2) The strong biological activity of 4-chloroindole-3- 
acetic acid and its analogues and its ability to induce strong, almost 
irreversible, ethylene evolution. (3) The possible role of chloroindole 
auxin in plants, particularly if it might be the hypothetical death hor- 
mone, secreted from developing seeds, which induces senescence 
and kills the mother plant at maturity; if plants generally have sev- 
eral auxin types, growth promoters and endogenous herbicides; 
and if other chlorine-containing plant hormones occur in developing 
seeds of other crop species. (au) (7 tabs., 8 ills., 144 refs.). 
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Refer also to citation(s) 23704, 23726, 23890, 23910, 23928, 
24318, 25257, 25365, 25672, 25764, 25768, 25817, 25820, 25821, 
25822, 25824, 25825, 25829, 25840, 25841, 25842, 25843, 25845, 
25846, 25847, 25848, 25849, 25850, 25852, 25853, 25854, 25907, 
25943, 25945, 25952, 25971, 25981, 26021, 26048, 26083, 27074 


26100 (ANL-94/26) Studies of acute and chronic radiation 
injury at the Biological and Medical Research Division, 
Argonne National Laboratory, 1953-1970: Description of indi- 
vidual studies, data files, codes, and summaries of significant 
findings. Grahn, D.; Fox, C.; Wright, B.J.; Carnes, B.A. Argonne 
National Lab., IL (United States). May 1994. 99p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94015038. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Between 1953 and 1970, studies on the long-term effects of ex- 
ternal x-ray and + irradiation on inbred and hybrid mouse stocks 
were carried out at the Biological and Medical Research Division, 
Argonne National Laboratory. The results of these studies, plus the 
mating, litter, and pre-experimental stock records, were routinely 
coded on IBM cards for statistical analysis and record mainte- 
nance. Also retained were the survival data from studies performed 
in the period 1943-1953 at the National Cancer Institute, National 
Institutes of Health, Bethesda, Maryland. The card-image data files 
have been corrected where necessary and refiled on hard disks for 
long-term storage and ease of accessibility. In this report, the indi- 
vidual studies and data files are described, and pertinent factors 
regarding caging, husbandry, radiation procedures, choice of ani- 
mals, and other logistical details are summarized. Some of the 
findings are also presented. Descriptions of the different mouse 
stocks and hybrids are included in an appendix; more than three 
dozen stocks were involved in these studies. Two other appendices 
detail the data files in their original card-image format and the 
numerical codes used to describe the animal's exit from an experi- 
ment and, for some studies, any associated pathologic findings. 
Tabular summaries of sample sizes, dose levels, and other vari- 
ables are also given to assist investigators in their selection of data 
for analysis. The archive is open to any investigator with legitimate 
interests and a willingness to collaborate and acknowledge the 
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source of the data and to recognize appropriate conditions or 
caveats. 


26101 (ANL/BIM/PP-—73186) Poisson regression analysis of 
mortality among male workers at a thorium-processing plant. 
Liu, Zhiyuan; Lee, Tze-San; Kotek, T.J. Argonne National Lab., IL 
(United States). [1991]. 21p. Sponsored by USDOE, Washington, 
DC (United States);Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Agreement 
40-550-75. Order Number DE94011484. Source: OSTI; NTIS; 
GPO Dep. 

Analyses of mortality among a cohort of 3119 male workers em- 
ployed between 1915 and 1973 at a thorium-processing plant were 
updated to the end of 1982. Of the whole group, 761 men were 
deceased and 2161 men were still alive, while 197 men were lost 
to follow-up. A total of 250 deaths was added to the 511 deaths 
observed in the previous study. The standardized mortality ratio 
(SMR) for all causes of death was 1.12 with 95% confidence inter- 
val (Cl) of 1.05-1.21. The SMRs were also significantly increased 
for all malignant neoplasms (SMR = 1.23, 95% Cl = 1.04-1.43) and 
lung cancer (SMR = 1.36, 95% Cl = 1.02-1.78). Poisson regression 
analysis was employed to evaluate the joint effects of job classifica- 
tion, duration of employment, time since first employment, age and 
year at first employment on mortality of all malignant neoplasms 
and lung cancer. A comparison of internal and external analyses 
with the Poisson regression model was also conducted and showed 
no obvious difference in fitting the data on lung cancer mortality of 
the thorium workers. The results of the multivariate analysis 
showed that there was no significant effect of all the study factors 
on mortality due to all malignant neoplasms and lung cancer. 
Therefore, further study is needed for the former thorium workers. 


26102 (BfS-ISH—159/92) Whole body measurements in 
Bavarian school children: Final report, July 1992. Schmier, H. 
(Bundesamt fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene); Koenig, K.; Assmann, G.; Berg, D. Bundesamt 
fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhy- 
giene. Dec 1992. 135p. (In German). Order Number DE94779150. 
Source: OSTI; NTIS (US Sales Only); INIS. 

On behalf of the Bavarian State Ministry for State Development 
and Environmental Affairs measurements were conducted using 
the whole body counters at the Institute for Radiation Hygiene (of 
the Federal Office for Radiation Protection), and the Institute for 
Radiation Biology (of the GSF Research Centre for Environment 
and Health). Between September 1988 and July 1990 about 1600 
school children from all over Bavaria were investigated for incorpo- 
rated radiocesium. The aim of these measurements was to 
evaluate the whole body activity due to regionally differing soil con- 
taminations in Bavaria following the accident in the nuclear power 
plant in Chernobyl and to assess the effective dose from an intake 
of radionuclides for the pupils by comparing the results of their 
WBC measurements with those of reference groups of children 
which underwent WBC examinations at regular intervals at both in- 
stitutes since the middle of the year 1986. The results of the WBC 
measurements of those pupils who had not eaten mushrooms in 
the days before the measurement are in good agreement with the 
results of comparative measurements in children living in the re- 
gions of Munich and Frankfurt-am-Main. Based on these results an 
effective dose of 0,2 mSv for the Munich region children and of 0,1 
mSv for Nothern Bavarian children can be derived. For children liv- 
ing in the highest contaminated region of Bavaria, i.e. the counties 
adjacent to the Alps, no comparable reference group results are 
available, but the amount of incorporated radiocesium is only twice 
that for pupils in the Munich region. The mean value for the spe- 
cific activity of radiocesium in South Bavarian school children who 
consumed mushrooms was found to be twice the value of pupils 
who did not. This is also true for that group of children whose par- 
ents had bought allegedly low contaminated foodstuffs. Other 
effecs of nutrition habits on the specific whole body activity could 
not be found. (orig.) 


26103 (CNIC—-00768) Kinetics of distribution of Sr in 
Beljing-white layers. Shang Zhaorong (institute for Application of 
Atomic Energy, CAAS, Beijing (China)); Xu Shiming; Zhao Wenhu; 
Hou Lanxin. China Nuclear Information Centre, Beijing, BU (China). 





Aug 1993. 8p. (in Chinese). (CSNAS—0073.). Order Number 
DE94630440. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiment feeding °°Sr(NO3)2 in the range of 1.85 x 10? to 
1.85 x 10° Ba/chicken was carried out with 45 Beijing-white layers 
to observe the regular pattern of absorption and distribution of “Sr 
in organs and tissues. The results are summarized as follows: the 
uptake rate of °°Sr by layer through oral feeding is very low. Most 
part of °°Sr drains away from body with daily excreta and egg. The 
accumulation of °°Sr in the body is low and about 70% is in the 
bone. About 99% of %Sr in egg is concentrated in the 
eggshell. The order of absorptivity of Sr in tissues is 
bone >feather>muscle>blood>viscera. The absorption coefficient 
of ©°Sr in organs and tissues in different stages with different feed- 
ing volumes has been calculated. 


26104 (CNIC—00778) Radioepidemiological studies on the 
occupational exposure of workers in nuclear industry of 
China. Sun Shiquan (Ministry of Nuclear Industry, Taiyuan, SX 
(China). Inst. of Radiation Protection); Li Suyun; Yuan Liyun; Wang 
Yinzhang. China Nuclear Information Centre, Beijing, BJ (China). 
Nov 19938. 19p. (CIRP-—0004.). Order Number DE94630403. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of retrospective-cohort radioepidemiological studies 
on the workers exposed to occupational radiation in the uranium 
and nuclear plants and uranium mines governed by China National 
Nuclear Corporation is reported. Period of follow-up is 1971 ~ 
1985, total number of observation 40122, person years of follow-up 
575411. The per caput dose of external radiation in workers of re- 
actor, nuclear fuel reprocessing plants and research units was 57 
mSv. For fuel element fabrication and gaseous diffusion plants, it 
was less than 5 mSv and about 3/4 of which came from the com- 
mitted effective dose of internal radiation. SMR of total death and 
cancer death was generally less than 1.0 in exposure group of nu- 
clear plants. There was no evidence of increment of the risk of 
radiogenic cancer. 31786 offsprings of workers in nuclear plants 
were subjected to the study on hereditary effects. The results was 
also negative. The only exception was uranium mines. Owing to 
the high concentration of radon before the 1960's, the average cu- 
mulative exposure of radon daughters of uranium miner was about 
80 WLM, relative risk of miner lung cancer was about 2.0. the ab- 
solute risk coefficient was about 1/10 to 1/3 of the results of 
Western countries because of the low baseline rate of lung cancer 
in China. The excess relative risk coefficient was similar to the 
value presented by other countries. Radon contamination and in- 
crement of miner lung cancer encountered prominently in some 
non-uranium mines in China. 


26105 (CNIC-00788) Dose response curve for micronu- 
cleus of cytokinesis-block method in human lymphocytes after 
6°Co-gamma ray exposure. Gao Jinsheng (Suzhou Medical Coll., 
JS (China)); Zheng Siying; Cai Feng. China Nuclear Information 
Centre, Beijing, BJ (China). Aug 1993. 8p. (In Chinese). (SMC— 
0099.). Order Number DE94630374. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The micronucleus technique of cytokines block has been pro- 
posed as a new method to measure chromosome damage in 
cytogenetic. The cytokines is blocked by using cytochalasin B (Cyt- 
B), and micronuclei are scored in cytokines-blocked (CB) cells. 
This can easily be done owing to the appearance of binucleate 
cells and large numbers accumulated by adding 3.0 pg/ml cytocha- 
lasin B at 44 hours and scoring at 72 hours. The results show that 
the optimum concentration of Cyt-B is 3.0 pg/ml. the Cyt-B itself 
can not induce the increase of micronuclei. The micronucleus fre- 
quency of normal individuals in vivo, there is an approximately 
linear relationship between the frequency of induced micronuclei 
and irradiation dose. The formula is Y 0.36 D + 2.74 (7* = 0.995 
P<0.01). Because the cytokines block method is simple and reli- 
able, it is effective for assaying chromosome damage caused by 
genetic toxic materials. 


26106 (CONF-930437-2) Differences in the regulation of 
chemicals and radionuclides. Travis, C.C. Oak Ridge National 
Lab., TN (United States). Dec 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 29. annual meeting of the Nationa! Council on Radiation Pro- 
tection and Measurements; Arlington, VA (United States); 7-8 Apr 
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1993. Order Number DE94007419. Source: 
GPO Dep. 

Government regulations limiting public exposure to radionuclides 
and chemicals have historically been developed by regulatory 
agencies using different approaches with the result that levels of 
protection vary for the two classes of contaminants. These differ- 
ences create difficulties in determining equitable regulatory 
measures when both radionuclides and chemical pollutants are in- 
volved. Generally, radiation exposure is not regulated as stringently 
as chemical exposure (Travis et al, 1989). The International com- 
mission on Radiological Protection (ICRP) recommends limiting 
excess environmental radiation exposure to the general public to 
100 millirem per year (mremvyr) (ICRP, 1991), a lifetime cancer 
risk of about 3.5E-3. An acceptable level of risk for chemical expo- 
sures is generally considered to be below 1E-6. Differences in 
regulatory approach for radionuclides and chemicals evoke debate 
over why they are different and which regulation strategy is better. 
Because these pollutants often coexist (mixed waste sites, contam- 
inated metals and facilities, etc.), it is important to analyze 
inconsistencies in the regulation of chemicals and radionuclides 
and establish a more consistent approach to defining an accept- 
able level of exposure for these contaminants. 


OSTI; NTIS; INIS; 


26107 (CONF-940414-3) Electrical breakdown and optical 
emission properties of high pressure pulsed RF gas dis- 
charges. Hunter, S.R. (Pellissippi international, Oak Ridge, TN 
(United States)); Hurst, G.S.; Gibson, W.A.; Turner, J.E.; Hamm, 
R.N.; Wright, H.A. Oak Ridge National Lab., TN (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Cancer Inst., Bethesda, MD (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC05-840R21400. Grant 
CA45869-03. From 7. international symposium on gaseous di- 
electrics; Knoxville, TN (United States); 24-28 Apr 1994. Order 
Number DE94012731. Source: OSTI; NTIS; GPO Dep. 

A fundamentally new technique for the measurement of the num- 
ber of subexcitation electrons produced by the passage of ionizing 
radiation through a gas has ben developed by us during the past 
few years. The new detector is based on the digital characteriza- 
tion of the electrons in the particle track produced by the ionizing 
radiation where the charged particle track is registered by measur- 
ing the number of electrons found in given subvolumes of the gas 
in the ionization chamber. The track is thus characterized by a set 
of integers in each volume clement, from which parameters such 
as the track length and energy can be measured. We have 
specifically developed this technique for use in the field of micro- 
dosimetry, where the study of the fluctuations in the energy 
deposition in the charged particle track on the order of the molecu- 
lar to cellular dimensions is important in understanding the 
chemical and biological effects of ionizing radiation. If the charged 
particle is a recoil nucleus produced by a neutron interaction, the 
energy deposited and the linear energy transfer can be inferred 
from this information, allowing the detector to act as neutron spec- 
trometer. In this paper the experimental apparatus used to make 
these measurements and the optical and pulsed RF electric field 
optimization we have performed are described. Images of particle 
tracks produced by a and 6 particles, and recoil protons from the 
interaction of high energy neutrons with hydrogenous materials, are 
also presented to illustrate the sensitivity and track imaging resolu- 
tion. The quality of the information gained from the detector is a 
very sensitive function of the gas mixture constituents, purities and 
pressures used in the chamber, along with the magnitude, dura- 
tion, and frequency of the pulsed RF electric field. 


26108 (EGG—1183-2254) Radiation doses to vegetation 
from close-in fallout at Project Schooner. Rhoads, W.A.; Rags- 
dale, H.L.; Platt, R.B.; Romney, E.M. EG and G, Inc., Goleta, CA 
(United States). Santa Barbara Operations. Aug 1970. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-76NV01183. (CONF-700909—1: Symposium on survival of 
food crops and livestock in the event of nuclear war, Upton, NY 
(United States), 15-18 Sep 1970). Order Number DE94015126. 
Source: OSTI; NTIS; GPO Dep. 
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Project Schooner was a nuclear cratering experiment in the 
PLOWSHARE Program for peaceful application of nuclear explo- 
sives. On the basis of information from two earlier experiments, 
Palanquin and Cabriolet, special dosimeters for measuring both 
beta and gamma radiation were placed in the open environment 
and on shrubs in the downwind area where fallout was anticipated. 
in addition, polyethylene sheets were placed over shrubs to deter- 
mine whether the shrubs could thus be protected against radiation 
damage. For shrubs not covered, it was found that the gamma ra- 
diation doses were essentially the same as the doses measured in 
the open and away from shrubs; but there was a 15% reduction in 
dose under the sheets. The beta doses to unsheltered vegetation 
were, however, reduced by almost 50% compared to doses at 25 
cm in the open. This reduction was attributed to self-shielding. 
Beta doses to the shrubs were still further reduced to 31% of the 
25-cm beta dose in the open by shielding the shrubs from direct 
fallout contamination. The estimated dose for Artemisia was 4449 
rads; but the reduction in dose by the shelters was nearly sufficient 
to prevent damage to the shrubs, even though all other Artemisia 
shrubs in the center of the fallout pattern were killed. It was con- 
cluded that beta doses must be considered in protecting growing 
food crops and livestock, and that even minimal shelter to prevent 
direct surface contamination would be of great importance. 


26109 (FS-92-62/2-AKURA(ed.2)) Radiation exposure and 
radiation induced occupational diseases in uranium mining 
using Wismut as an example: Statement of the working group 
on uranium mining and radioactive residues of mining 
(AKURA). Publikationsreihe Fortschritte im Strahlenschutz. 
Fachverband fuer Strahlenschutz e.V., Karlsruhe (Germany). Nov 
1993. 45p. (In German). Order Number DE94781869. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the 16th century a deadly lung disease was observed hit- 
ting miners in the Saxonian area of Schneeberg. The disease was 
identified as bronchiogenic cancer 120 years ago. This miners dis- 
ease can be observed worldwide, if the rocks of mines contain a 
considerable amount of uranium or thorium or if the seepages carry 
radon gases. Thirty to forty years ago the decay products of radon- 
222 were recognized as a substantial cause in the case of uranium 
mining. At Wismut which started uranium mining in 1946 the annual 
individual radiation exposure below ground is assumed to average 
150 WLM (1500 mSv) until 1955 and thereafter it was reduced 
successively and drastically to an average of 2 WLM (20 mSv) and 
less per annum since 1976. As one result of international epidemi- 
ological studies ICRP and IAEA recommended an annual exposure 
limit of 4,8 WLM (48 mSv) and 5 WLM (50 mSv) respectively after 
1980. Until 1990 the Social Insurance Wismut recognized 5237 
cases of bronchiogenic cancer als occupational diseases. Addition- 
ally to a backlog - in the future about 200 to 300 recognitions are 
expected to arise annually. About 98% of all previously recognized 
cases effect miners who started their mining activities before 1955. 
So far the consequences of radiation exposure due to radon-220 
and its decay products, long-lived radioactive dust and external ra- 
diation were not sufficiently evaluated. The ICRP recommendations 
dated October 1993 could not yet be considerd. (orig/HP) 


26110 (GSF-6/94) Statistical results 1988-1990 of the Offi- 
cial Personal Dosimetry Service and data compilation 
1980-1990. Boerner, E.; Drexler, G.; Scheibe, D.; Schraube, H. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit Neuher- 
berg GmbH, Oberschleissheim (Germany). Auswertungsstelle fuer 
Strahlendosimeter. 1994. 120p. (In German). Contract EC B17- 
0053-D(A). Order Number DE94781775. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The report consists of a summary of relevant statistical data in 
the official personal dosimetry in 1988-1990 for the Federal States 
of Bavaria, Hesse, Schleswig-Holstein, and since 1989, Baden- 
Wuerttemberg. The data are based on the survey of more than 
8000 institutions with over 100000 occupational exposed persons 
and are derived from more than one million single measurements. 
The report covers informations on the institutions, on the persons 
as well as dosimetric values. The measuring method is described 
briefly with respect to dosimeters used, their range and the 
interpretation of values. Information on notional doses and the in- 
terpolation of values nearby the detection limits are given. (HP) 
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26111 (INIS-JP—018, pp. 1313-1323) Potential impacts of 
ICRP 60 and 61 on the transportation regulations. Rawi, R.R. 
(Oak Ridge National Lab., TN (United States)); Eckerman, K.F.; 
Wangler, M.E.; Punch, F.; Carriker, A.W. 1998. 1709p. (CONF- 
920905-: PATRAM '92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The relationship between the ICRP regulations, Safety Series 
No. 9, and Safety Series No. 6 is reviewed, including detailed con- 
sideration of the linkages with the 'Q-system’. Issues related to 
whether the Q-system needs to be revised to maintain the existing 
linkages (since ICRP 60 has been revised) or whether the linkages 
need to be modified are investigated. These issues primarily con- 
cern how the scenarios and conditions used as a basis for 
developing the ICRP recommendations relate to possible trans- 
portation scenarios and conditions. (J.P.N.). 


26112 (INIS-JP-018, pp. 1509-1516) Development of predic- 
tion system of dose equivalent rate around a package. Nakao, 
Tetsuya (Kansai Electric Power Co., Inc., Osaka (Japan)); Mi- 
nakami, Goro; Taniuchi, Hiroaki; Fujisawa, Kyosuke; Matsukawa, 
Yukio; Mimura, Shigemi. 1993. 1709p. (CONF-920905—-: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 
transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

A new system is developed that can evaluate the radiation 
strength of the source in detail, on the basis of the irradiation his- 
tory of each fuel assembly in a TN-12 or 12A package, and then to 
determine the best way to organize the assemblies in the package 
so that the dose equivalent rate around a package is kept to a 
minimum. This system for minimizing the danger of radiation for 
operators involved in packaging and transporting spent fuel was 
developed for personal computer use, to offer ease in handling and 
high adaptability. The data input is done in dialogue style, with a 
variety of check functions. In checks to verify the accuracy of the 
shielding calculation data in this system by comparing the calcu- 
lated values with several kinds of measured values, the reliability 
of this new system has been shown to be very high. Since its high 
utility has been recognized, the system has already been put into 
use in actual transportation situations. (J.P.N.). 


26113 (INIS-JP-018, pp. 1517-1524) Simulation of radiation 
dose rate distributions around casks in ships and vehicles by 
using QBF code for PC-9801 computer. Yamakoshi, Hisao (Ship 
Research Inst., Mitaka, Tokyo (Japan)). 1998. 1709p. (CONF- 
920905-: PATRAM '’92: 10th international symposium on the 
packaging and transportation of radioactive materials, Yokohama 
(Japan), 13-18 Sep 1992). In The 10th international symposium on 
the packaging and transportation of radioactive materials: Proceed- 
ings. Order Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The main aim of the present report is to show that the behavior 
of the spatial distribution of the radiation dose rate in a wide region 
can be easily visualized in various aspects of cask shipment even 
by personal computers which are very popular today, and that the 
QBF code system is a useful tool to perform this simulation. A 
great merit of using this code system is that one can easily ana- 
lyze, with high reliability, roles of various important factors such as 
shielding structures and cask positions in the behavior of dose rate 
distributions. (J.P.N.). 


26114 (INIS-JP—018, pp. 1531-1536) Draft of an interna- 
tional standard for leakage testing on packages for the safe 
transport of radioactive materials. Tanguy, L. (CEA Centre 
d'Etudes de Fontenay-aux-Roses, 92 (France). Inst. de Protection 
et de Surete Nucleaire). 1993. 1709p. (CONF-920905-: PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials, Yokohama (Japan), 13-18 Sep 
1992). In The 10th international symposium on the packaging and 





transportation of radioactive materials: Proceedings. Order Num- 
ber DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The INTERNATIONAL STANDARD ORGANIZATION (ISO) in 
1986 asked a group of experts, representing about 15 countries, to 
write a standard concerning the leakage testing of packages for 
the safe transport of radioactive materials. This gave birth to the 
Working Group ndeg10 (WG 10) of the Sub Committee 5 'Nuclear 
Fuel Technology’ (SC 5) whose activities are overviewed by Tech- 
nical Committee 85 ’Nuclear Energy’ (TC 85). The work of the WG 
10 focused on the development of procedures to determine appro- 
priate gas leakage rates and procedures for carrying out leak 
tightness tests. Such procedures are currently used but are often 
applied differently. The work was carried out with particular con- 
cern to provide for the future users of the standard (ie package 
designers, shippers of radioactive materials and Competent Author- 
ities), a reference document which is accepted and used by the 
largest possible number of countries and provides the maximum 
help to all concerned. The standard pertains specifically to type B 
packages for which the regulatory containment requirements are 
specified explicitly. It specifies leak tightness definitions and test 
methods for demonstrating that packages comply with the regula- 
tory requirements at the Design, Fabrication, Preshipment and 
Periodic stages. (J.P.N.). 


26115 (INIS-JP—018, pp. 1628-1631) Application of RAD- 
TRAN to estimation of doses to persons in enclosed spaces. 
Neuhauser, K.S. (Sandia National Labs., Albuquerque, NM (United 
States)). 1993. 1709p. (CONF-920905-: PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials, Yokohama (Japan), 13-18 Sep 1992). In The 
10th international symposium on the packaging and transportation 
of radioactive materials: Proceedings. Order Number 
DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

The RADTRAN computer code for transportation risk analysis 
(Neuhauser and Kanipe, 1992) can be used to estimate doses to 
persons in enclosed volumes. This application was developed in 
response to a need to examine consequences of a hypothetical 
container leak during accident-free transportation by cargo air. The 
original problem addressed tritium containers, but the method can 
be applied to any gaseous or suspended particulate material po- 
tentially released in an airplane or other enclosed area (e.g., 
warehouse ) under accident-free conditions. Such leakage can oc- 
cur during shipment of any radioactive gas or material with a 
gaseous phase. Atmospheric dispersion is normally modeled in 
RADTRAN as a series of downwind isopleths each of which is 
assigned a dilution factor (also known as time-integrated concen- 
tration or X/Q value). These values are located in look-up tables in 
RADTRAN and are normally taken from externally performed 
Gaussian dispersion calculations. The dilution factors are used to 
estimate inhalation dose to persons in the specified downwind ar- 
eas. (J.P.N.). 


26116 (INIS-mf-13747, pp. 17-27) Natural background radi- 
ation exposures world-wide. Bennett, B.G. (United Nations 
Scientific Committee on the Effects of Atomic Radiation, Vienna 
(Austria)). Atomic Energy Organization of Iran, Teheran (iran, Is- 
lamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The average radiation dose to the world’s population from natu- 
ral radiation sources has been assessed by UNSCEAR to be 2.4 
mSv per year. The components of this exposure, methods of eval- 
uation and, in particular, the variations in the natural background 
levels are presented in this paper. Exposures to cosmic radiation 
range from 0.26 mSv per year at sea level to 20 times more at an 
altitude of 6000 m. Exposures to cosmogenic radionuclides (°H, 
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14C) are relatively insignificant and little variable. The terrestrial ra- 
dionuclides “°K, 29°U, and 2°*Th and the decay products of the 
latter two constitute the remainder of the natural radiation expo- 
sure. Wide variations in exposure occur for these components, 
particularly for radon and its decay products, which can accumu- 
late to relatively high levels indoors. Unusually high exposures to 
uranium and thorium series radionuclides characterize the high nat- 
ural background areas which occur in several localized regions in 
the world. Extreme values in natural radiation exposures have 
been estimated to range up to 100 times the average values. (au- 
thor). 15 refs, 3 tabs. 


26117 (INIS-mf-13747, pp. 29-35) Exposures due to high 
natural radiation background and radioactive springs around 
the world. Mishra, U.C. (Bhabha Atomic Research Centre, Bom- 
bay (India). Environmental Assessment Sect.). Atomic Energy 
Organization of Iran, Teheran (Iran, Islamic Republic of); Interna- 
tional Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232-: International con- 
ference on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

High natural radiation background areas have been extensively 
studied around the world. These include areas having higher than 
normal levels of natural radioactivity. Several hot springs have also 
been found to contain higher levels of natural radioactivity and 
some of these have been used as spas. In addition, several areas 
having rock phosphate deposits have been found to be having 
higher levels of natural radioactivity. The interest in these areas is 
not only because some of these are the potential sources of ra- 
dioactive minerals but also because they provide opportunity for 
studying long term effects of low-level radiations on human and 
other biological systems. The other source of enhanced natural ra- 
diation exposures in some 2reas of the world where indoor levels 
of radioactivity due to radon and its progeny are very high. This 
presentation reviews briefly the available information on exposures 
due to natural sources for different areas of the world. Indoor expo- 
sures mentioned above have not been included. 19 refs, 2 tabs. 


26118 (INIS-mf—13747, pp. 49-60) Two radiocecological sur- 
veys in the high background radiation area of Yangjiang, 
Guangdong Province, China: Contents of natural radionuclides 
in a certain snail (Achatina Fulica) and Cassava, and their 
transfer. Zhu, H. (Chinese Academy of Medical Sciences, Tianjin 
(China). Inst. of Radiation Medicine); Huang, X.; Song, H.; Li, J.; 
Zhang, J.; Hunag, J.; Zha, Y.; Guo, Y. Atomic Energy Organization 
of Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The determined results showed that the radioactivity concentra- 
tions of 26Ra, 228Ra, 21°Pb and 2'°Po in the snail meat and 
cassava root were of the order of 10°-10" Bqkg~". but those of 
natural U and Th were of the order of 10-°-10-5 gk". The 
228Ra concentrations in both were more than their 22°Ra concen- 
trations. U contents in soil, lived on by the snail and nurturing the 
cassava, were 17.7 and 3.2 mg.kg~' respectively; but the Th con- 
tents in the soil were 39.1 and 10.5 mg.kg—' respectively. 
According to the Annual Limit of Ingestion of ?@°Ra, limited con- 
sumption of the snail meat should be equal to 67 g per day. For 
the cassava root, critical nuclide is 21°Pb; the limited consumption 
is estimated to be 324 g per day 12 refs, 10 tabs. 


26119 (INIS-mf—13747, pp. 71-86) A review of the studies of 
high background areas of the S-W coast of India. Sunta, C.M. 
(Bhabha Atomic Research Centre, Bombay (india). Health Physics 
Div.). Atomic Energy Organization of Iran, Teheran (Iran, Islamic 


ERA Vol. 19, No. 9 437 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


Republic of); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland); United Nations 
Environmental Programme; Intemational Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The thickly populated Indian monazitic are along the south-west 
coast provides a unique situation to study the effects of low-level 
natural radiation. Work of different groups carried out during the 
last three and a half decades can be divided into two categories: 
1) Dosimetric, and 2) Bio-medical. An external dosimetric survey 
covering about 70,000 inhabitants of a 55 km long coastal strip re- 
vealed that a sizeable portion of the population receives exposures 
exceeding 10 mGy.a—'. The measurements were carried out with 
a natural CaF. TLD in about 2,5000 households and 10,000 per- 
sons selected on random basis. The highest personal exposure 
observed was 32.6 mGy.a~', which belonged to a resident of a 
household registering 38.4 mGy.a-—'. 18 refs, 4 figs, 5 tabs. 


26120 (INIS-mf—13747, pp. 107-114) Population doses from 
terrestrial gamma exposure in China. Ren, T. (Ministry of Public 
Health, Beijing (China). Lab. of Industrial Hygiene); Wang, Z.; Zhu, 
C. Atomic Energy Organization of Iran, Teheran (Iran, Islamic Re- 
public of); International Atomic Energy Agency, Vienna (Austria); 
World Health Organization, Geneva (Switzerland); United Nations 
Environmental Programme; Intemational Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (iran, 
Islamic Republic of), 3-7 Nov 1990). in High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 4990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In order to estimate terrestrial gamma radiation exposures, three 
nationwide surveys have been completed since 1981. The popula- 
tion weighted outdoor and indoor arithmetic means of gamma dose 
rates based on momentary measurements using a Nal(T1) environ- 
mental radiation meter and a high pressured ionization chamber 
are 80.3 and 120 nGy.h—'. The means based on integrating mea- 
surements using TLD natural radionuclides concentrations in soil, 
determined by gamma spectrometry analyses, are 72.8 and 102 
nGy.h~', respectively. These surveys were conducted indepen- 
dently and equally representative. The best estimation of 
site-averaged and population weighted gamma dose rates in 
China, based on all these surveys, would be 70 and 98 nGy.h-' 
for indoor and outdoor, respectively. The annual average of effec- 
tive dose equivalent is 0.56 mSv. These values are higher than the 
world averages estimated by UNSCEAR. The main reason is that 
the concentrations of 2°Th and “°K in soil of China are much 
higher than the world average estimated. (author). 4 refs, 2 tabs. 


26121 (INIS-mf-13747, pp. 125-133) Transfer and concen- 
tration factors in laboratory and environmental conditions. 
Paschoa, A.S. (Comissao Nacional de Energia Nuclear, Rio de 
Janeiro (Brazil)); Amaral, E.C.S. Atomic Energy Organization of 
lran, Teheran (iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 
Environmental transfer factors, as well as concentration and ac- 
cumulation factors, have been increasingly used in environmental 
dosimetric models. These models are often the basis for decision- 
making processes concerning radiological protection. However, the 
uncertainties associated with measured and default values of trans- 
fer and concentration factors are usually not taken into account in 
the decision making processes. In addition, laboratory-based val- 
ues for these factors do not necessarily agree with site-specific 
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and species-specific transfer and concentration factors. Soil-to- 
plant transfer factors and water-to-aquatic-organisms concentration 
factors are not only time and concentration-dependent, but also 
species-and site-specific environment-dependent. These uncertain- 
ties and dependencies may make the decision-making process, 
based on models, quite a difficult exercise. The current work 
examines, as an example, the time-dependent variations in the ac- 
cumulation of 226Ra in zooplankton in a laboratory experiment as 
compared with the concentration factor measured in a natural envi- 
ronment. In addition, the work reviews differences in Ra and 
226Ra concentration factors for several plant families measured in 
a highly radioactive environment. (author). 9 refs, 3 figs, 3 tabs. 


26122 (INIS-mf-13747, pp. 135-145) Pathways of internal 
exposures in a high background area. Paul, A.C. (Bhabha 
Atomic Research Centre, Bombay (India). Health Physics Div.); Pil- 
lai, P.M.B.; Pillai, K.C.; Velayudhan, T. Atomic Energy Organization 
of Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The presence of monazite in the beach sands of Kerala and 
Tamilnadu, in the southern part of India, gives rise to one of the 
well known natural high background ares in the world. The studies 
carried out at Manavalakurichi in Tamilnadu clearly show higher 
leach-out of radionuclides such as Th, U, 2@8Ra, 22°Ra and 2!°Po 
from the monazite ore body. The humic matter obtained from the 
soil samples also shows higher accumulation of Th, 2'°Po and 
228Ra in high background soil by factors ranging from 3 to 9. It is 
observed that up to 1% of the total 2®Ra and 2'°Po in monazite is 
leachable. Low leachout is also observed with respect to Th. The 
higher leachout of 2'°Po is partly attributed to the alpha recoil pro- 
cess. These observations show that mobilization of radionuclides 
from the mineral constitutes a pathway of internal exposure in the 
high background area. The per capita dose due to indoor and out- 
door thoron and daughters has been estimated at 0.3 mSv per 
year. Another factor contributing to the internal exposure is the in- 
halation of the wind-borne radioactive mineral dust. The per capita 
yearly Committed Dose Equivalent due to this works out to 0.8 
mSv. An unspecified route of internal exposure is the direct inges- 
tion of the mineral, especially in small children residing in this area. 
The studies have identified the important pathways of internal ex- 
posure as 1) inhalation of thoron and progeny; 2) inhalation of finer 
grains of the mineral; 3) intake of food and drinking water; and 4) 
direct ingestion of the mineral. The total internal dose due to the 
first three factors has been estimated at 1.8 mSv per person per 
year. (author). 13 refs, 1 fig., 8 tabs. 


26123 (INIS-mf-13747, pp. 147-152) Studies on uptake of 
thorium in human body. Dang, H.S. (Bhabha Atomic Research 
Centre, Bombay (india). Internal Dosimetry Sect.); Jaiswal, D.D.; 
Sunta, C.M. Atomic Energy Organization of Iran, Teheran (Iran, Is- 
lamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper reports the daily intake and organ burdens of thorium 
(Th) for Indian population. The Th analysis was carried out using 
neutron activation technique. The results of analysis showed that 
the uptake of Th in Skeleton is much lower and that in muscle is 
much higher as compared to that assumed by International Com- 
mission on Radiation Protection (ICRP). The hair samples obtained 
from subjects living in low and high background areas and also 
from those working in Thorium processing plant were also 





analyzed. The results of analysis showed distinctly different con- 
centrations. However, there was no linear correlation between the 
Th concentrations in air and those in hair samples of subjects liv- 
ing or working there. (author). 20 refs, 5 tabs. 


26124 (INIS-mf-13747, pp. 281-291) Environmental and 
radon dosimetry: National and international standards. Becker, 
K. (DIN German Nuclear Standards Committee, Berlin (Germany)). 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For the integrating dosimetry of “normal” as well as naturally or 
artificially increased radiation levels in the environment, a number 
of national and international organizations developed standards 
(and related documents such as recommendations) aiming at the 
uniformly high reliability of such measurements and comparability 
of its results. The paper surveys some typical examples of existing 
documents, as well as relevant work in progress, and attempts to 


specify the need for possible future activities in this field. 12 refs, 4 
figs. 


26125 (INIS-mf-13747, pp. 293-304) Health hazards due to 
radon and its daughters. Khan, H.A. (Pakistan Inst. of Nuclear 
Science and Technology, Islamabad (Pakistan). SSNTD-Lab.); 


Qureshi, 1.E.; Tufail, M. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1998. 618p. 


(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The health hazards liked to radon and its daughters have be- 
come a matter of great public concern. When inhaled, a fraction of 
radon is dissolved into the lung fluid, from where it is transported 
to other parts of the body. The radiation damage is caused to the 
lungs due to alpha decay of radon during its transit time within the 
respiratory tract. Radon daughters are found to be even more dan- 
gerous than radon itself. These daughters attach themselves to 
dust particles present in the air. Some of the aerosols so produced 
enter the lungs and enter the blood stream. It has now been con- 
firmed that radon and its daughters contribute about 70% of the 
internal dose received by an individual from natural radiation 
sources. The danger of indoor radon and its daughters is even 
higher for energy-saving houses and those having poor ventilation 
systems. This paper briefly describes the health hazards due to 
radon and its daughters. Different methods employed for the mea- 
surement of concentrations of radon and their daughters are 
described. The experience gained from the nation-wide surveys 
carried out in different countries is also given. (author). 18 refs, 3 
figs, 1 tab. 


26126 (INIS-mf-13747, pp. 309-316) Evaluation of radon 
hazard in research laboratories by electrochemically etched 
Makrofol-E plastic detectors. Hussain, G. (Pakistan Inst. of Nu- 
clear Science and Technology, Islamabad (Pakistan)); Khan, H.A. 
Atomic Energy Organization of Iran, Teheran (Iran, Islamic Repub- 
lic of); International Atomic Energy Agency, Vienna (Austria); World 
Health Organization, Geneva (Switzerland); United Nations Envi- 
ronmental Programme; International Nuclear Track Society, 
Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: Interna- 
tional conference on high levels of natural radiation, Ramsar (Iran, 
Islamic Republic of), 3-7 Nov 1990). In High levels of natural radia- 
tion: Proceedings of an international conference held in Ramsar, 
3-7 November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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In environmental dose assessments, measurement of 22#Rn con- 
centration is important in establishing human health hazards. A 
systematic study has been carried out to reveal indoor levels of 
222Rn and its short lived daughters in different research laborato- 
ries. Makrofol-E detectors, exposed for 30 days inside the rooms, 
have been etched electrochemically. For dose conversion purpose, 
sensitivity of the detector has been found to be 1 track.cm—*.h—" 
corresponding to 0.448 pCi.1—'. The minimum and the maximum 
indoor radon concentrations have been estimated to be 1.5 
pCi.1—' and 7.5 pCi.1—' respectively, giving rise to the doses of 
1.2 rem.y—' and 6.0 rem.y—", respectively. Cancer risk associated 
with the inhalation of radon and its daughters cannot be ignored. 
(author). 10 refs, 2 figs, 2 tabs. 


26127 (INIS-mf-13747, pp. 327-332) Methodology of indoor 
exposures assessment. Thomas, J. (Institute of Hygiene and Epi- 
demiology, Prague (Czechoslovakia)). Atomic Energy Organization 
of Iran, Teheran (iran, Islamic Republic of); international Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232—: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the indoor component of the radiation exposure is 
given based on the part of the UNSCEAR Report concerning the 
natural radiation sources. Different approaches for the components 
from the cosmic radiation and primordial radionuclides commented. 
The gamma radiation background has been studied in the past 
thoroughly and now these results can be exploited to manage the 
inherently related and most urgent but controllable indoor radon 
exposure. A sequence of causes of the radon problem is given be- 
ginning with the cosmic origin and ending with the potentiality of 
originating lung cancer and a hierarchy of related quantities is 
given. Modelling and theoretical studies of separable relations are 
useful and urgent, not so complex models. (author). 4 refs, 2 tabs. 


26128 (INIS-mf-13747, pp. 353-363) Results of radon- 
measurements in buildings and recommended action in the 
Federal Republic of Germany. Schmier, H. (institute for Radiation 
Hygiene, Neuherberg (Germany). Federal Office for Radiation Pro- 
tection); Koenig, K.; Schmitt Hannig, A.; Schwibach, J. Atomic 
Energy Organization of Iran, Teheran (Iran, Islamic Republic of); In- 
ternational Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland); United Nations Environmental 
Programme; International Nuclear Track Society, Marburg 
(Germany). Aug 1993. 618p. (CONF-9011232-: International con- 
ference on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The current measurement programmes are performed by using 
dosimeters with activated carbon which are exposed for 3 days. In 
1988 the German Radiological Protection Commission has recom- 
mended a value for the radon concentration in dwelling above 
which appropriate measures should be taken to reduce the radon 
exposure by suitable action. 16 refs, 3 figs, 1 tab. 


26129 (INIS-mf-13747, pp. 433-443) A radioecological sur- 
vey of eatable organisms for natural radionuclides in hot 
spring water. Zhu, H. (Academy of Medical Sciences, Tianjin 
(China). Inst. of Radiation Medicine); Huang, X.; Song, H.; Li, J.; 
Zhang, J. Atomic Energy Organization of Iran, Teheran (Iran, Is- 
lamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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This paper reports a radioecological survey on some aquatic eat- 
able organisms raised in a hot spring water, which is rich in 2?Ra, 
in Hubei Province; and on agricultural products irrigated with the 
water. The contents of 2*®Ra, 2'°Pb and °'°Po in the water, some 
aquatic organisms, rice, vegetable an some other connected envi- 
ronmental samples were determined. The Concentration Factor 
(CF) or Transfer Coefficient (TC) from environmental medium into 
the eatable parts of the organisms for these nuclides as well as 
relative Distribution Factor (DF) was calculated. (author). 6 refs, 1 
fig., 9 tabs. 


26130 (INIS-mf-13747, pp. 459-464) Cytogenetic studies of 
inhabitants of a high level natural radiation area of Ramsar, 
Iran. Fazeli, T.Z. (Atomic Energy Organization of iran, Teheran 
(Iran, Islamic Republic of). National Radiation Protection Dept.); 
Assaei, R.G.; Sohrabi, M.; Heidary, A.; Varzegar, R.; Zakeri, F.; 
Sheikholeslami, H. Atomic Energy Organization of Iran, Teheran 
(Iran, Islamic Republic of); International Atomic Energy Agency, Vi- 
enna (Austria); World Health Organization, Geneva (Switzerland); 
United Nations Environmental Programme; International Nuclear 
Track Society, Marburg (Germany). Aug 1993. 618p. (CONF- 
9011232-: International conference on high levels of natural 
radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 
Cytogenetic studies have been carried out in peripheral blood 
cells of inhabitants of two regions of Iran including Talesh Mahalleh 
of Ramak and Katalom in high level natural radiation areas of 
Ramsar, where the radiation exposures have been determined in 
another study. The results are compared with those of another re- 
gion nearby Tonekabon with similar socioecologic conditions (as a 


control region) but with normal natural radiation background. 20 
refs, 3 tabs. 


26131 (INIS-mf-13747, pp. 465-474) Radiation induced 
damage to the lipid contents of bacteria and cultured mam- 
malian cells. Gholipour Khalili, K. (University of Tabriz Medical 
Science, Tabriz (Iran, Islamic Republic of). Biophysics and Medical 
Physics Labs). Atomic Energy Organization of Iran, Teheran (iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this study, exponentially growing phase of E. Coli. K12-N167 
and cultured mouse leukemic L5178Y were used to study the ef- 
fect of gamma irradiation on phospholipid contents. Following 
irradiation, both bacteria and cultured cells were incubated with ei- 
ther '4C or °?P labelled precursors for periods of cell division time. 
Phospholipid composition and their contents were detected in both 
the bacteria and cultured cells by using liquid scintillation counting 
and autoradiography methods. In contrast, as radiation dose in- 
creased, the Phospholipid contents were decreased in the both 
bacteria and cultured cells. It was concluded that the changes of 
phospholipid contents may result to altered activities of phospho- 
lipid pathway enzymes damaged by a radiation dose. The results 
of this investigation would be helpful in control of induced radiation 
damages in cell killings in radiation workers and radiation treatment 
of human cancer in the clinics. (author). 35 refs, 3 figs, 4 tabs. 


26132 (INIS-mf-13747, pp. 475-478) The effects of high 
nautal radioactivity on the bone marrow activities of Rattus- 
rattus in Ramsar: A chromosomal study. Jamali, M. (Ministry of 
Health and Medical Education, Teheran (iran, Islamic Republic of). 
Medical Radiation Dept.); Sahabi, Z. Atomic Energy Organization of 
Iran, Teheran (iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
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High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

The area under study is Ramsar known as one of the high level 
natural radioactive areas in the world with radiation levels ranging 
from 0.8 to 5.5 mR.h-'. The radioactivity of the area is due to 
226Ra and its daughters which have been brought up to the earth 
surface by the water of the warm springs. It is necessary to say 
that the radioactive area of Ramsar is divided into three parts: with 
high, medium and low radiation areas. The control area is Babol 
with a radius of 10 kilometers. The area has natural background 
radiation. In the control area thirty Rattus-rattus and in the area of 
study sixty Rattus-rattus were trapped. It was tried that the Rat- 
tuses chosen be from a distance of maximum 500 meters, and from 
the three different parts of the radioactive areas. Then all the ninety 
Rattuses were transported to Tehran for experiment. An average of 
10-30 Rattuses were trapped for one week, and the maximum time 
between the trapping and the dissection was one month. The chro- 
mosomal study was followed by the Ford technique. The staining 
was routine and G. banding. No chromosomal disorders and mor- 
phological anomalies were considered. (author). 5 refs, 1 fig. 


26133 (INIS-mf-13747, pp. 479-485) Premature chromo- 
some condensation: A novel method for biological dosimetry. 
Darroudi, F. (Leiden State Univ., Leiden (Netherlands). Medical 
Genetic Centre); Natarajan, A.T. Atomic Energy Organization of 
lran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
Contract EEC-B-16-0287. (CONF-9011232-—: International confer- 
ence on high levels of natural radiation, Ramsar (iran, Islamic 
Republic of), 3-7 Nov 1990). In High levels of natural radiation: 
Proceedings of an international conference held in Ramsar, 3-7 
November 1990. Order Number DE94627118. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this study, we have investigated the utility of different test sys- 
tems for biological dosimetry and possible their application for 
therapy regime. Human peripheral blood lymphocytes were X- 
irradiated and mixed in different proportions with unirradiated 
lymphocytes. The frequencies of chromosomal aberrations were 
determined by the formation of dicentrics, excess of premature 
chromosome condensation fragments and micronuclie in cytocha- 
lasin B-blocked binucleated cells. These responses were with 
regard to estimate the dose received and to determine the popula- 
tion of unexposed cells (useful for the purpose of therapy) are 
discussed. 6 refs, 3 figs, 3 tabs. 


26134 (INIS-mf-13747, pp. 487-500) Studies of the origin of 
chromosomal alterations induced by X-irradiation: Utilization 
of DNA repair-deficient mammalian mutant cell. Darroudi, F. 
(Leiden State Univ., Leiden (Netherlands). Medical Genetic Centre); 
Natarajan, A.T. Atomic Energy Organization of Iran, Teheran (Iran, 
Islamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; international Nuclear Track 
Society, Marburg (Germany). Aug 1993. 618p. Contract EEC-B-I6- 
166-NL. (CONF-9011232-: International conference on high levels 
of natural radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 
1990). In High levels of natural radiation: Proceedings of an inter- 
national conference held in Ramsar, 3-7 November 1990. Order 
Number DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

lonizing radiation introduces a variety of lesions in DNA, such as 
single-strand breaks, double-strand breaks (DSB), different types of 
base damage (BD) as well as DNA-protein cross-links. The relative 
importance of these lesions in the origin of chromosomal alter- 
ations such as chromosomal aberrations and sister-chromatid 
exchanges are not well understood. Repair-deficient mutants of 
cultured mammalian cells were used to correlate specific DNA 
damage to a specific biological effect. The Chinese hamster ovary 
(CHO) cell lines xrs 5 and xrs 6 were isolated from CHO-K1 cells 
as radiation-sensitive mutants. The radiation sensitivity was found 


to be associated with a defect in DNA DSB rejoining. 35 refs, 6 
figs, 2 tabs. 





26135 (INIS-mf—13747, pp. 503-514) Cancer mortality rates 
by geographic distribution and levels of natural radiation dose 
in Japan. lwasaki, T. (National Inst. of Radiological Sciences, 
Chiba (Japan). Safety Analysis Unit); Minowa, M.; Hashimoto, S.; 
Hayashi, N.; Murata, M. Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of); International Atomic Energy 
Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (Iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

To study possible effects of very low dose level of radiation on 
human health, we attempted to analyze correlations between natu- 
ral radiation dose and cancer mortality rates in Japan. The study 
was conducted with geographic distribution among 776 municipali- 
ties for which data on the natural radiation dose rate are available. 
The results suggest that geographic differences in natural radiation 
level observed in Japan do not cause detectable increase in can- 
cer mortality. 22 refs, 1 fig., 6 tabs. 


26136 (INIS-mf-13747, pp. 515-521) An optimistic outlook 
on epidemiological studies in high natural radiation areas. 
Nambi, K.S.V. (Bhabha Atomic Research Centre, Bombay (India). 
Environmental Assessment Sec.). Atomic Energy Organization of 
Iran, Teheran (Iran, Islamic Republic of); International Atomic En- 
ergy Agency, Vienna (Austria); World Health Organization, Geneva 
(Switzerland); United Nations Environmental Programme; Interna- 
tional Nuclear Track Society, Marburg (Germany). Aug 1993. 618p. 
(CONF-9011232-: International conference on high levels of natu- 
ral radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 1990). In 
High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990. Order Number 
DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently revised radiation risk estimates for the atom bomb sur- 
vivors have underscored two important aspects: i) The radiogenic 
cancer risk factor is perhaps five times higher than what was as- 
sumed in ICRP26, and ii) The radiogenic cancer risk is proportional 
to the natural cancer risk in a population (relative risk hypothesis). 
These have a direct bearing on the minimum data bases required 
in terms of Person Years (PY) of observation, to obtain statistically 
significant results from epidemiological studies on populations 
exposed to natural environmental radiation doses (external + inter- 
nal). While the increased cancer risk factor mentioned above 
reduces the minimum PY data base requirement nearly 25-fold, re- 
gions of the world having lower natural cancer risks can hope to 
obtain statistically significant results from epidemiological studies 
on relatively smaller data bases. 10 refs, 2 figs. 


26137 (INIS-mf—13747, pp. 523-547) Epidemiological inves- 
tigation In high background radiation areas of Yangjiang, 
China. Wei Luxin (High Background Radiation Research Group 
(China)); Zha Yongru; Tao Zufan; He Weihui; Chen Deqing; Yuan 
Yongling. Atomic Energy Organization of Iran, Teheran (iran, Is- 
lamic Republic of); International Atomic Energy Agency, Vienna 
(Austria); World Health Organization, Geneva (Switzerland); United 
Nations Environmental Programme; International Nuclear Track So- 
ciety, Marburg (Germany). Aug 1993. 618p. (CONF-9011232-: 
International conference on high levels of natural radiation, Ramsar 
(Iran, Islamic Republic of), 3-7 Nov 1990). In High levels of natural 
radiation: Proceedings of an international conference held in Ram- 
sar, 3-7 November 1990. Order Number DE94627118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This investigation began in 1972. Various radiological 
measurements revealed that individual external exposure to the en- 
vironmental gamma radiation in a high background radiation area 
(HBRA) is about three times higher than that in the nearby control 
area (CA). If the internal exposure is included, the averaged an- 
nual effective dose equivalents will be 5.4 mSv in HBRA, 2.0 mSv 
in CA respectively. About 80,000 inhabitants in each area whose 
families have lived there for two or more generations are being ob- 
served. About one million person-years in HBRA and in CA were 
observed for cancer mortality, and sex-, age- and site-specific 
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cancer mortality were analyzed. Statistical analysis showed no dif- 
ference either in mortality of all cancer or in immortality of leukemia 
between HBRA and CA. However, the cancer mortality of all can- 
cer except leukemia for age group of 40-70 years was lower 
Statistically in HBRA than that in CA. The total number of 31 kinds 
of hereditary diseases and congenital deformities in children below 
12 years old between two areas were almost identical. However, 
the frequency of Down Syndrome in HBRA was statistically higher 
than that in CA. 16 refs, 2 figs, 29 tabs. 


26138 (INIS-mf—13930) 4. National Congress on Genetics. 
Memoirs. Guanajuato Univ. (Mexico); Consejo Nacional de Ciencia 
y Tecnologia (CONACYT), Mexico City (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Sindicato 
Unico de Trabajadores de la Industria Nuclear (SUTIN), Mexico 
City (Mexico); Universidad Autonoma Metropolitana, Mexico City 
(Mexico). 1993. 129p. (in Spanish). (CONF-9309390-: 4. National 
Congress on Genetics., Guanajuato (Mexico), 22-25 Sep 1993). 
Order Number DE94630389. Source: OSTI; NTIS (US Sales Only); 
INIS. 

According to INIS coverage were analyzed four free works on 
Life and Environmental Sciences presented during the Congress 
which are treating over the effects of external irradiation on ani- 
mals. Between the main aspects are the sister chromatid 
exchange, spermatogonia, somatic cells, genotoxicity, DNA, chioro- 
phyll, gamma radiation, bone marrow cells and radiation injuries. 


26139 (INIS-mf—13930, pp. 46-47) Protection by chloro- 
phyilin against sister chromatid exchanges by gamma rays in 
mice spermatogonia radio sensitized with BUDR. Morales R, P. 
(Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico));  Mendiola C, M.T. Guanajuato Univ. (Mexico); Consejo 
Nacional de Ciencia y Tecnologia (CONACYT), Mexico City (Mex- 
ico); Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico); Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico); Universidad Autonoma Metropoli- 
tana, Mexico City (Mexico). 1993. 129p. (in Spanish). 
(CONF-9309390—: 4. National Congress on Genetics., Guanajuato 
(Mexico), 22-25 Sep 1993). In 4. National Congress of the Mexican 
Genetics Society. Memoirs. Order Number DE94630389. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHLOROPHYLL/sister chromatid ex- 
changes; MICE/spermatogonia; BONE MARROW CELLS; BUDR; 
CHLOROPHYLL; COLCHICINE; DROSOPHILA; GAMMA RADI- 
ATION; MICE; SPERMATOGONIA; RADIATION — INJURIES; 
RADIOPROTECTIVE SUBSTANCES 


26140 (INIS-mf-13930, pp. 60-61) Sensitivity of germinal 
and somatic cells to induction of sister chromatid exchanges 
by gamma radiation In vivo. Morales R, P. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)); Mendiola C, 
M.T.; Vallarino K, T.; Rodriguez R, R. Guanajuato Univ. (Mexico); 
Consejo Nacional de Ciencia y Tecnologia (CONACYT), Mexico 
City (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Sindicato Unico de Trabajadores de la 
Industria Nuclear (SUTIN), Mexico City (Mexico); Universidad Au- 
tonoma Metropolitana, Mexico City (Mexico). 1993. 129p. (in 
Spanish). (CONF-9309390-: 4. National Congress on Genetics., 
Guanajuato (Mexico), 22-25 Sep 1993). In 4. National Congress of 
the Mexican Genetics Society. Memoirs. Order Number 
DE94630389. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BONE MARROW CELLS/gamma radia- 
tion; SOMATIC CELLS/sister chromatid exchanges; ANIMAL 
CELLS; BASAL METABOLISM; BUDR; COBALT 60; IN VIVO; 
MICE; SALIVARY GLANDS; SENSITIVITY; SPERMATOGONIA 


26141 (INIS-mf-13930, pp. 69-70) In Vivo behavior of 
injuries in DNA originated by dimethyl nitrosamine and induc 
tors of sister chromatid exchanges. Morales R, P. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); Ro- 
driguez R, R.; Vallarino K, T. Guanajuato Univ. (Mexico); Consejo 
Nacional de Ciencia y Tecnologia (CONACYT), Mexico City (Mex- 
ico); Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico); Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico); Universidad Autonoma Metropoli- 
tana, Mexico City (Mexico). 1993. 129p. (in Spanish). 
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(CONF-9309390-: 4. National Congress on Genetics., Guanajuato 
(Mexico), 22-25 Sep 1993). In 4. National Congress of the Mexican 
Genetics Society. Memoirs. Order Number DE94630389. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. BONE MARROW CELLS/radiation injuries; 
SISTER CHROMATID EXCHANGES/dna; ALKYLATING AGENTS; 
BUDR; GAMMA RADIATION; IN VIVO; MICE; RECOMBINANT 
DNA; DNA; SULFONAMIDES; SULFONATES 


26142 (KEK-PROC—93-15, pp. 5-9) Distribution of imparted 
energy in water irradiated by electron beams from LINAC. 
Sawamura, Sadashi (Hokkaido Univ., Sapporo (Japan). Faculty of 
Engineering); Fujiwara, Tomoharu; Kitaichi, Masatoshi; Fujita, Fu- 
miyuki; Nojiri, Itirou. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1993. (in Japanese). (CONF- 
9307170-: 3. EGS4 users’ meeting in Japan, Tsukuba (Japan), 
26-28 Jul 1993). In Proceedings of the third EGS4 users’ meeting 
in Japan. 134p. Order Number DE94753220. Source: OSTI; NTIS; 
INIS. 

A modified pulse radiolysis method was developed to measure 
the depth dose distribution in water irradiated by 4MeV LINAC. The 
experimental results were compared with the dose distribution ob- 
tained by the EGS4 Monte Carlo simulation. The comparison 
showed that the fraction of energy carried out from the medium by 
escaped electrons gives large distortion to the distribution. (author). 


26143 (KEK-PROC-—93-15, pp. 10-53) Evaluation of fluence 
to dose equivalent conversion coefficients for high energy 
photons. Iwai, Satoshi (Mitsubishi Atomic Power Industries, Inc., 
Omiya, Saitama (Japan). Omiya Technical Inst.); Sato, Osamu; 
Tanaka, Shun-ichi. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1993. (in Japanese). (CONF-9307170-: 3. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). 
In Proceedings of the third EGS4 users’ meeting in Japan. 134p. 
Order Number DE94753220. Source: OSTI; NTIS; INIS. 

Due to the increase of high energy accelerator facilities and 
space development activity, high energy radiation exposure has 
come to be an important problem. But at present, the fluence to ef- 
fective dose conversion coefficients for high energy radiations have 
not been reported in any documents. In this study, the methodol- 
ogy and basic data have been investigated for evaluating fluence 
to effective dose conversion factors for high energy radiations up to 
10 GeV, according to the ICRP Publication 60. Effective dose and 
dose equivalents on the principal axis of the ICRU sphere were 
also calculated by use of the EGS4 code. The availability of dose 
equivalents in the ICRU sphere were discussed on the comparison 
with dose equivalents for high energy photons. (author). 


26144 (LA-UR-94-1769) Potential worker risk as a function 
of CAM airflow rate. Whicker, J.J. Los Alamos National Lab., NM 
(United States). 21 Mar 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9403124—1: Air monitoring user’s group meeting, Carlsbad, 
NM (United States), 21 Mar 1994). Order Number DE94012902. 
Source: OSTI; NTIS; GPO Dep. 

The goal of the continuous air monitor (CAM) system at the Los 
Alamos National Laboratory's Plutonium Facility (PF-4) is to have a 
flow rate of 1 cubic feet per minute (cfm) drawn through the CAMs. 
However, design limitations in the house vacuum result in many 
CAMs having less than 1 cfm being drawn through them. Reduced 
flow rates through CAMs present a compromise in worker protec- 
tion. Laboratory Health and Safety personnel and DOE officials 
established a flow rate of 0.5 cfm or less as operationally unac- 
ceptable. This report quantitatively estimated the difference in risk 
to workers from a reduced flow rate of 0.5 cfm relative to the risk 
inherent with a flow rate of 1 cfm. | calculated risk in terms of 
Committed Effective Dose Equivalent (CEDE) and used units of 
rem. Estimates for the increase in risk for 0.5 cfm compared to 1 
cfm ranged from 0.32 rem to 3.3 rem. The difference in the mini- 
mum alarm concentration between 0.5 cfm and | cfm was also 
compared and was estimated to range from 0.4 rem to 4 rem. 


26145 (LA-UR-94-1809) Depleted uranium human health 
risk assessment, Jefferson Proving Ground, Indiana. Ebinger, 
M.H.; Hansen, W.R. Los Alamos National Lab., NM (United 
States). 29 Apr 1994. 77p. Sponsored by Department of Defense, 
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Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94013003. Source: OSTI; NTIS; INIS; GPO Dep. 

The risk to human health from fragments of depleted uranium 
(DU) at Jefferson Proving Ground (JPG) was estimated using two 
types of ecosystem pathway models. A steady-state, model of the 
JPG area was developed to examine the effects of DU in soils, wa- 
ter, and vegetation on deer that were hunted and consumed by 
humans. The RESRAD code was also used to estimate the effects 
of farming the impact area and consuming the products derived 
from the farm. The steady-state model showed that minimal doses 
to humans are expected from consumption of deer that inhabit the 
impact area. Median values for doses to humans range from about 
1 mrem (+2.4) to 0.04 mrem (+0.13) and translate to less than 1 
x 10-® detriments (excess cancers) in the population. Monte 
Carlo simulation of the steady-state model was used to derive the 
probability distributions from which the median values were drawn. 
Sensitivity analyses of the steady-state model showed that the 
amount of DU in airborne dust and, therefore, the amount of DU 
on the vegetation surface, controlled the amount of DU ingested by 
deer and by humans. Human doses from the RESRAD estimates 
ranged from less than 1 mrem/y to about 6.5 mrem/y in a hunting 
scenario and subsistence fanning scenario, respectively. The hu- 
man doses exceeded the 100 mrem/y dose limit when drinking 
water for the farming scenario was obtained from the on-site 
aquifer that was presumably contaminated with DU. The two farm- 
ing scenarios were unrealistic land uses because the additional risk 
to humans due to unexploded ordnance in the impact area was not 
figured into the risk estimate. The doses estimated with RESRAD 
translated to less than 1 x 10-® detriments to about 1 x 10-% 
detriments. The higher risks were associated only with the farming 
scenario in which drinking water was obtained on-site. 


26146 (NEI-Fl-222(v.4), pp. 453-457) Radon content in 
drinking water in 71 cities of China. Chen Yibin (Sichuan Inst. of 
Labor Hygiene, Chengdu (China)). Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1993. (CONF-930701-—: 6. international conference on indoor 
air quality and climate, Helsinki (Finland), 4-8 Jul 1993). In Indoor 
Air ’93. Particles, microbes, radon: Proceedings. 687p. Order 
Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Radon contained in water is to some extent transferred into 
room air as a result of agitation or heating, and it may become one 
of the important sources of indoor radon when the water contains 
high concentrations of radon. In this paper, we report the results of 
radon content in drinking water measured with scintillation detector 
in 71 cities of China. The radon concentrations in drinking water in 
these cities were ranged from 0.2 to 49 KBqm~-°, with the arith- 
metic average and population weighted average of 8 KBqm—* and 
7 KBqm-°, respectively. The total population is 76 million in the 71 
cities investigated. The distribution character of radon content in 
drinking water in cities of China was observed. We also report the 
radon content in well water used by residents in some cities, with 
the range of 3 - 181 KBqm~-* and arithmetic average of 35 
KBqm-*. When the indoor air exchange rate was 1.0 h-', the 
radon release rate of 2.4 * 10~* from drinking water to indoor air 
was determined. Annual effective dose equivalent received by resi- 
dents in cities of China from exposure to radon in drinking water 
was evaluated according to radon content in drinking water, re- 
lease rate of radon from drinking water to indoor air, and indoor 
equilibrium factor, etc. (orig.). (9 refs., 2 tabs.). 


26147 (NEI-Fl-222(v.4), pp. 497-500) Health effects and 
cancer risk of radon-222 presence in drinking water and in- 
door. Uray, |. (Public Health and Medical Research Inst., Cluj 
Napoca (Romania)); Mocsy, |.; Burkhardt, R. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

This paper presents the inhalation exposure and the risk induced 
by Rn-222 in indoor air resulting from its presence in drinking wa- 
ter. The measuring equipment for Rn-222 content in water consists 





of special thick bottles, scintillation chamber in connection with a 
recorder system. The recorded data made possible to estimate in- 
directly the indoor air Rn-222 contents (0.10 to 0.33 mBq/I air), to 
calculate the airborne dose in lungs (0.10 to 0.35 mSv/y). The esti- 
mated risk for population is compared to the observed lung cancer 
cases: the contribution of the drinking water Rn-222 effects was 
appreciated from 0.03 to 0.09 %. (orig.). (7 refs., 2 tabs.). 


26148 (NEI-Fl-222(v.4), pp. 527-532) Radioactivity of the 
new building materials from Romania. Mocsy, |. (Public Health 
and Medical Research Inst., Cluj-Napoca (Romania)); Onitiu, T.; 
Gorcea, L. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Heating, Ventilation and Air Conditioning. 1993. (CONF-930701— 
: 6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Several new building materials have recently been introduced in 
construction. One of them is fly-ash, as it is advantageous from 
both economical and environmental standpoints. Fly-ash, a waste 
product of coal-fired plants contains the natural radioactive ele- 
ments of coal in concentrated form. The radium-226, thorium-232 
and potassium-40 concentrations of fly-ash and various fly-ash ce- 
ment components were determined by gamma spectrometry. Their 
radioactive concentrations are 27-246 Ba/kg °°°Ra, 22-175 Ba/kg 
232Th and 240-520 Ba/kg “°K. We have estimated the radiological 
effects of using fly-ash in building materials by estimating the effec- 
tive dose for the population. (orig.). (11 refs., 2 tabs.). 


26149 (NEI-FI-222(v.4), pp. 539-542) Assessment of radon 
exposure and equilibrium factor in dwellings. Prasad, R. (Mus- 
lim Univ., Aligarh (India). Dept. of Applied Physics, Z.H. College of 
Engineering and Technology); Jojo, P.J.; Rawat, A.; Kumar, A. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1993. (CONF-930701-: 6. interna- 
tional conference on indoor air quality and climate, Helsinki 
(Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, microbes, 
radon: Proceedings. 687p. Order Number DE94630283. Source: 
OSTI; NTIS; INIS. 

Published in 6 volumes. 

The major part of the average annual radiation dose to man is 
due to inhalation of short lived radon and its progeny. Different ge- 
ological regions produce and emanate different amounts of radon. 
In dwellings radon and its progeny concentrations depend on 
several factors such as soil building materials etc. and vary consid- 
erably according to the season of the year. The equilibrium factor 
between radon and its progeny should be known in order to as- 
sess the population dose. In the present study, variations of radon 
and its progeny concentrations throughout the year have been in- 
vestigated. Average values of the equilibrium factor and effective 
dose equivalent to lung have been estimated as 0.45 and 1.28 
mSv Yr-', respectively. (orig.). (7 refs., 2 tabs.). 


26150 (NEI-Fl-222(v.4), pp. 563-568) Finnish experiences in 
indoor radon mitigation. Arvela, H. (Finnish Centre for Radiation 
and Nuclear Safety, Helsinki (Finland)); Hoving, P. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1993. (CONF-930701-: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

Remedial measures taken in 248 dwellings with high indoor 
radon concentrations were studied. The mean winter concentration 
before the measures were taken was 2300 Bq m-° and after the 
measures were taken 650 Bq m-°. In 81 % of the homes with lev- 
els exceeding 800 Bq m-° before the measures were taken, levels 
decreased to below this limit. In 53 % and 33 % of the homes lev- 
els decreased to below 400 and 200 Bq m-°. In many houses the 
work will continue and the results will further improve. Sub-slab 
suction and the radon well were the most effective methods, with 
typical reduction rates of 50 %-95 %. Crawl space and cellar venti- 
lation as well as installation of new in-blow/exhaust systems 
resulted typically in 40 %-70 % reduction rates. The results of 
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sealing and ventilation improvement were less effective. Radon- 
resistant new construction is becoming more and more common in 
areas with high indoor radon concentrations. The legal position 
concerning radon in Finland is briefly presented. (orig.). (7 refs., 2 
figs.). 


26151 (NEI-Fl-222(v.4), pp. 599-602) Natural radiation - new 
activities to be monitored. Annanmaeki, M.K. (Finnish Centre for 
Radiation and Nuclear Safety, Helsinki (Finland). Dept. of Radiation 
Safety). Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 1993. (CONF-930701-: 
6. international conference on indoor air quality and climate, 
Helsinki (Finland), 4-8 Jul 1993). In Indoor Air ’93. Particles, mi- 
crobes, radon: Proceedings. 687p. Order Number DE94630283. 
Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

The new Finnish Radiation Act came into force January 1, 1992. 
According to the Act the Finnish Centre for Radiation and Nuclear 
Safety (STUK) is the competent authority. STUK is also permitted 
to provide guidance on the use of radiation and on other activities 
involving radiation. Because the new Act requires also natural radi- 
ation to be monitored, safety guides concerning natural radiation 
have been issued. (orig.). (2 refs.). 


26152 (NEI-Fl-222(v.4), pp. 645-650) Limitations of Super- 
fund site environmental characterization data for estimating 
community exposures. Morandi, M.T. (Univ. of Texas, Houston, 
TX (United States). Health Science Center at Houston, School of 
Public Health); Anderson, R.; Stock, T.H. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Lab. of Heating, Ventilation and Air 
Conditioning. 1998. (CONF-930701-—: 6. international conference 
on indoor air quality and climate, Helsinki (Finland), 4-8 Jul 1993). 
In Indoor Air ’93. Particles, microbes, radon: Proceedings. 687p. 
Order Number DE94630283. Source: OSTI; NTIS; INIS. 

Published in 6 volumes. 

An evaluation of the environmental characterization data col- 
lected at a Superfund hazardous waste site located in the Houston, 
Texas, metropolitan area was performed to determine the usability 
of the data for exposure assessment. The data were evaluated and 
categorized based on the available analytical laboratory quality as- 
surance/quality control (QA/QC) reports as well as sufficiency to 
reliably estimate exposures through potential inhalation pathways. 
The study results, as exemplified with selected data, show usability 
restrictions related to the lack of QA/QC, insufficient sampling to es- 
timate community exposures through potential inhalation pathways, 
as well as limitations related to the nature of the sampies and the 
use of methods for chemical analyses. (orig.). (8 refs., 5 tabs.). 


26153 (NRCN(TN)-122) Rapid method for the detection of 
live bacteria with 'C-labelled compounds. Levinson, S. (Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev); Talmor, A.; Riklis, E.; Kushebuski, A. Israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev. Jan 1994. 18p. (in Hebrew). Order Number DE94627806. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The presence of live bacteria may be determined with labelled 
compounds, such as ‘C-labelled sugars. CO, is released from 
sugars during cells metabolism and may be easily measured when 
labelled. This method was applied towards the search for the exis- 
tence of life on the planet Mars. A special device, named Gulliver, 
was developed for the purpose, designed to collect, earth samples 
transferred to a chamber into which a '4C-glucose solution is 
added. The released '*C is adsorbed onto a surface which is di- 
rectly counted. Another, more specific development, based on the 
same principle, enabled us to identity the existence of bacteria by 
labelled amino acids. In this case, '*C-L-ornithine releases *CO. 
in the presence of cells containing the enzyme ornithine decarboxy- 
lase. In this study, the existence of living cells and their number 
were determined by measuring released ‘CO, in a liquid scintilla- 
tion counter. The results are presented. (authors) 6 refs, 9 figs. 


26154 (NRCN(TN)—136) Calibration of TLD cards to beta 
ray spectra of °2P, Ben-Shachar, B.; German, U.; Naim, E. Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev. Jan 1994. 19p. (In Hebrew). Order Number 
DE94627882. Source: OSTI; NTIS (US Sales Only); INIS. 
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The results of the evaluation of TLD chips are received in nC, 
and we need to transform these values to mGy, in order to obtain 
the penetrating and the non-penetrating dose. The calibration fac- 
tors were determined experimentally by irradiation the TLD chips 
with an uranium source. Beta rays having other spectra can cause 
incorrect values when estimating the non-penetrating dose. If the 
spectrum of the beta source is known, a specific evaluation of the 
calibration factor can be performed. In this report, the estimation of 
the calibration factor for a °*P source is presented. LiF:Ti,Mg TLD 
cards were irradiated calibrated source of 9°Sr/Y and 2%TIi and 
non-calibrated source of °*P, in order to find the beta correction 
factor for the spectrum of °*P. Calculations of the beta correction 
factor were performed too, by applying the Loevinger equations to 
the geometry of the TLD chips used in our routine measurements. 
The calculated values of the beta correction factors are lower than 
the experimental ones. When comparing the ratios, between the 
beta factors of °°P and °°Sr/®Y received from the experiments 
and from the calculation, we found them to be constant up to 
+5%. (authors) 15 refs, 2 figs, 6 tabs. 


26155 (NRPA-1994:1) Static and low frequency electric 
and magnetic fields: Biological effects and significance in oc 
cupational hygiene. Thommesen, G.; Tynes, T. Statens 
Straalevern, Oesteraas (Norway). Jan 1994. 85p. (in Norwegian). 
Order Number DE94627791. Source: OSTI; NTIS; INIS. 

The biological effects of exposure to low frequency electric and 
magnetic fields are reviewed with the objective of summarizing ef- 
fects directly relevant to considerations of the health and safety of 
exposed people. Static and low frequency electric and magnetic 
fields may elicit biological reactions. Whether exposure to such 
fields may affect human health at field strengths present in every- 
day or occupational life is still unsettled. There is unsufficient 
knowledge to establish any dose concept relevant to health risk. 
196 refs., 6 tabs. 


26156 (NRPA-1994:3) Annual dose statistics for occupa- 


tional exposure 1992. Mikkelborg, O.; Woehni, T. Statens 
Straalevern, Oesteraas (Norway). Mar 1994. 11p. (in Norwegian). 


Order Number DE94630508. Source: OSTI; NTIS; INIS. 

The report contains annual dose statistics for occupational 
exposure in Norway for 1992. For the dosimetry service at the Nor- 
wegian Radiation Protection Authority (NRPA), the total collective 
dose registered by personal dosemeters was equal to 3.1 manSv. 


The number of monitored workers amounted to appr. 85000. 3 
tabs. 


26157 (NRPA-1994:4) Exercise ODIN (BER 5): Evaluation 
report for Norway. Backe, S.; Bakken, N.G.; Naadland, E.; Ander- 
sson, A.; Floe, L. Statens Straalevern, Oesteraas (Norway). Feb 
1994. 53p. (In Norwegian). Order Number DE94630496. Source: 
OSTI; NTIS; INIS. 

A Nordic exercise named ODIN was held 26. November 1993. 
This was an exercise of management of the last phase of a nu- 
clear accident. The report gives an evaluation of the Norwegian 
management of the exercise. 2 refs., 3 figs. 


26158 (NRPA-1994:5) Norwegian Radiation Protection Au- 
thority - Annual Report 1993. Statens Straalevern, Oesteraas 
(Norway). Mar 1994. 46p. (in Norwegian). Order Number 
DE94631125. Source: OSTI; NTIS; INIS. 

The report describes the activities at the Norwegian Radiation 
Protection Authority during 1993. Lists of staff, publications and 
conference papers are included. 


26159 (NUREG—0940-Vol.13-No.1-Pt.2) Enforcement ac- 
tions: Significant actions resolved, medical licensees: 
Quarterly progress report, January—March 1994; Volume 13, 
Number 1, Part 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Enforcement. Jun 1994. 141p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (January—March 
1994) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to medical licensees with re- 
spect to these enforcement actions. It is anticipated that the 
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information in this publication will be widely disseminated to man- 
agers and employees engaged in activities licensed by the NRC, 
so that actions can be taken to improve safety by avoiding future 
violations similar to those described in this publication. 


26160 (NUREG/CR-4409-Vol.5) Data base on dose reduc- 
tion research projects for nuclear power plants: Volume 5. 
Khan, T.A. (Brookhaven National Lab., Upton, NY (United States)); 
Yu, C.K.; Roecklein, A.K. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Regulatory Applications; 
Brookhaven National Lab., Upton, NY (United States). May 1994. 
184p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-—51934-Vol.5). Source: OSTI; NTIS; INIS; GPO. 

This is the fifth volume in a series of reports that provide infor- 
mation on dose reduction research and health physics technology 
or nuclear power plants. The information is taken from two of sev- 
eral databases maintained by Brookhaven National Laboratory's 
ALARA Center for the Nuclear Regulatory Commission. The re- 
search section of the report covers dose reduction projects that are 
in the experimental or developmental phase. It includes topics such 
as steam generator degradation, decontamination, robotics, im- 
provements in reactor materials, and inspection techniques. The 
section on health physics technology discusses dose reduction ef- 
forts that are in place or in the process of being implemented at 
nuclear power plants. A total of 105 new or updated projects are 
described. All project abstracts from this report are available to nu- 
clear industry professionals with access to a fax machine through 
the ACEFAX system or a computer with a modem and the proper 
communications software through the ACE system. Detailed de- 
scriptions of how to access all the databases electronically are in 
the appendices of the report. 


26161 (PNL-9455) Radionuclide concentrations in agricul- 
tural products near the Hanford Site, 1982 through 1992. 
Antonio, E.J. Pacific Northwest Lab., Richland, WA (United States). 
Jun 1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94014094. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory reviewed monitoring data for 
agricultural products collected from 1982 through 1992 near the 
Hanford Site to determine radionuclide concentration trends. While 
samples were collected and analyzed, and results reported annual 
in Hanford Site environmental reports, an 11-year data set was re- 
viewed for this report to increase the ability to assess trends and 
potential Hanford effects. Products reviewed included milk, chicken, 
eggs, beef, vegetables, fruit, wine, wheat, and alfalfa. To determine 
which radionuclides were detected sufficiently often to permit anal- 
ysis for trends and effects, each radionuclide concentration and its 
associated uncertainty were ratioed. Radionuclides were consid- 
ered routinely detectable if more than 50% of the ratios were 
between zero and one. Data for these radionuclides were then an- 
alyzed statistically, using analyses of variance. The statistical 
analyses indicated the following: for the most part, there were no 
measurable effects for Hanford operations; radionuclide concentra- 
tions in all products reviewed remained relatively low when 
compared to concentrations that would result in a 1-mrem effective 
dose equivalent to an individual; radionuclide concentrations are 
decreasing in general; however, °°Sr concentrations in all media 
and 12°] in milk increased from 1982 to 1986, then decreased 
gradually for the remainder of the review period. The '2°| concen- 
trations may be correlated with processing of irradiated reactor fuel 
at the Plutonium-Uranium Extraction (PUREX) Plant. 


26162 (PNL-9468) A feasibility study of work group moni- 
toring for Hanford. MacLellan, J.A. Pacific Northwest Lab., 
Richland, WA (United States). Apr 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94012137. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Present Hanford internal dosimetry policy recommends placing a 
worker on a routine bioassay monitoring program if the 50-year 
committed effective dose equivalent (CEDE) in a single calendar 
year may exceed 100 mrem for all radionuclides. Nearly all Han- 
ford workers who enter contamination zones are on routine 
bioassay programs. Site environmental restoration and remediation 





now require an even larger number of workers to enter contamina- 
tion zones, therefore increasing the number of workers requiring 
routine bioassay monitoring. Work group bioassay is a method 
which demonstrates, at a reduced cost, that workers who are as- 
sumed to be essentially at no risk for incurring intakes are, in fact, 
not incurring intakes. For the proposed program, a work group will 
be identified by a letter to their exposure history file. The analytical 
result for a work group bioassay sample will be placed in the 
dosimetry record of the person actually providing the sample and 
will be identified as pertaining to a work group by an appropriate 
code. Any positive result will be followed up using the same proce- 
dure as for individual-specific bioassay, which limits false positives 
to less than 0.5%. Workers who (1) have radioactive material depo- 
sitions that interfere with detecting and assessing additional intakes, 
(2) use any form of respiratory protection, or (3) enter airborne ra- 
dioactivity areas will be excluded from a work group bioassay 
program and placed on an individual-specific bioassay program. 


26163 (PNWD-2218-HEDR) Commercial milk distribution 
profiles and production locations: Hanford Environmental 
Dose Reconstruction Project. Deonigi, D.E.; Anderson, D.M.; 
Wilfert, G.L. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1994. 121p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. 200-92-0503(CDC)/18620(BNW). Order Number 
DE94012490. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
was established to estimate radiation doses that people could have 
received from nuclear operations at the Hanford Site since 1944. 
For this period iodine-131 is the most important offsite contributor 
to radiation doses from Hanford operations. Consumption of milk 
from cows that ate vegetation contaminated by iodine-131 is the 
dominant radiation pathway for individuals who drank milk (Napier 
1992). Information has been developed on commercial milk cow lo- 
cations and commercial milk distribution during 1945 and 1951. 
The year 1945 was selected because during 1945 the largest 
amount of iodine-131 was released from Hanford facilities in a cal- 
endar year (Heeb 1993); therefore, 1945 was the year in which an 
individual was likely to have received the highest dose. The year 
1951 was selected to provide data for comparing the changes that 
occurred in commercial milk flows (i.e., sources, processing loca- 
tions, and market areas) between World War II and the post-war 
period. To estimate the doses people could have received from this 
milk flow, it is necessary to estimate the amount of milk people 
consumed, the source of the milk, the specific feeding regime used 
for milk cows, and the amount of iodine-131 contamination de- 
posited on feed. 


26164 (PNWD-2223-HEDR) Radionuclide releases to the 
Columbia River from Hanford Operations, 1944-1971: Hanford 
Environmental Dose Reconstruction Project. Heeb, C.M.; Bates, 
D.J. Pacific Northwest Lab., Richland, WA (United States). May 
1994. 139p. Sponsored by Department of Health and Human Ser- 
vices, Washington, DC (United States). Order Number 
DE94012491. Source: OSTI; NTIS; INIS. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of radionuclide emissions since 
1944 from the Hanford Site. One source of radionuclide releases to 
the Columbia River was from production reactor operations. This 
report provides a quantitative estimate of the amount of radioactiv- 
ity released each month (1944-1971) to the Columbia River from 
eleven radionuclides as well as from gross beta activity. 


26165 (PNWD-2242-HEDR) Database of radionuclide mea- 
surements in Columbia River water, fish, waterfowl, gamebirds, 
and shellfish downstream of Hanford’s single-pass production 
reactors, 1960-1970: Hanford Environmental Dose Recon- 
struction Project. Thiede, M.E.; Duncan, J.P. Pacific Northwest 
Lab., Richland, WA (United States). Mar 1994. 1009p. Sponsored 
by Department of Health and Human Services, Washington, DC 
(United States). Order Number DE94012248. Source: OSTI; NTIS. 

Includes 6 diskettes. 

This report is a result of the Hanford Environmental Dose Re- 
construction (HEDR) Project. The goal of the HEDR Project is to 
estimate the radiation dose that individuals could have received 
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from radionuclide emissions since 1944 at the Hanford Site near 
Richland, Washington. The HEDR Project is conducted by Battelle, 
Pacific Northwest Laboratories. The time periods of greatest 
interest to the HEDR study vary depending on the type of environ- 
mental media concerned. Concentrations of radionuclides in 
Columbia River media from 1960-1970 provide the best historical 
data for validation of the Columbia River pathway computer mod- 
els. This report provides the historical radionuclide measurements 
in Columbia River water (1960-1970), fish (1960-1967), waterfowl 
(1960-1970), gamebirds (1967-1970), and shellfish (1960—1970). 
Because of the large size of the databases (845 pages), this report 
is being published on diskette. A diskette of this report is available 
from the Technical Steering Panel (c/o K. CharLee, Office of Nu- 
clear Waste Management, Department of Ecology, Technical 
Support and Publication Information Section, P.O. Box 47651, 
Olympia, Washington 98504-7651). 


26166 (PNWD—2251-HEDR) User instructions for the 
DESCARTES environmental accumulation code: Hanford Envi- 
ronmental Dose Reconstruction Project. Miley, T.B.; Eslinger, 
P.W.; Nichols, W.E.; Lessor, K.S.; Ouderkirk, S.J. Pacific North- 
west Lab., Richland, WA (United States). May 1994. 240p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE94012493. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation dose that individuals 
could have received as a result of emissions since 1944 from the 
Hanford Site near Richland, Washington. The HEDR Project work 
is conducted under several technical and administrative tasks, 
among which is the Environmental Pathways and Dose Estimates 
task. The staff on this task have developed a suite of computer 
codes which are used to estimate doses to individuals in the pub- 
lic. This document contains the user instructions for the 
DESCARTES (Dynamic estimates of concentrations and Accumu- 
lated Radionuclides in Terrestrial Environments) suite of codes. In 
addition to the DESCARTES code, this includes two air data pre- 
processors, a database postprocessor, and several utility routines 
that are used to format input data needed for DESCARTES. 


26167 (RERF-CR-6-92) Agreement between  death- 
certificate and autopsy diagnoses among atomic-bomb 
survivors. Ron, E.; Carter, R.L.; Jablon, S.; Mabuchi, Kiyohiko. 
Radiation Effects Research Foundation, Hiroshima (Japan). Nov 
1993. 22p. Order Number DE94777671. Source: OSTI; NTIS; INIS. 

Using the Atomic Bomb Casualty Commission/Radiation Effects 
Research Foundation series of over 5000 autopsies, we examined 
death-certificate accuracy for several disease categories and as- 
sessed the effect of potential modifying factors on this accuracy. 
For 12 cause-of-death categories, the overall percent agreement 
between death-certificate and autopsy diagnoses was only 52.5%. 
Although neoplasms had the highest detection rate (on the death 
certificate) in the study, still almost 25% of cancers diagnosed at 
autopsy were missed on the death certificate. Only for neoplasms 
and external causes of death were confirmation and detection 
rates above 70%. Confirmation rates were between 50% and 70% 
for infectious and parasitic diseases and heart and other vascular 
diseases. Detection rates reached a similar level for infectious and 
parasitic, cerebrovascular, and digestive diseases. Specificity rates 
were above 90% for all but the cerebrovascular disease category. 
Overall agreement decreased with increasing age of the decedents 
and was lower for deaths occurring outside of hospital vs those oc- 
curring in a hospital. There was some suggestion that agreement 
rates were higher for more-recent deaths but no indication that ra- 
diation dose, sex, city of residence, or inclusion in a biennial 
clinical-examination program influenced agreement. Because the 
inaccuracy of death-certificate diagnoses can have major implica- 
tions for many aspects of health research and planning, it is 
important to be aware that death-certificate accuracy is low and 
can vary widely depending on the patient's age at death and the 
place of death. (J.P.N.). 


26168 (UCRL-ID—110062-94-4) Chernobyl Studies Project - 
working group 7.0 environmental transport and health effects: 
Progress report, October 1993—January 1994. Hendrickson, 
S.M. (ed.). Lawrence Livermore National Lab., CA (United States). 
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1 Mar 1994. 151p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94014733. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE-funded Chernobyl Studies Project was begun as part 
of a cooperative agreement between the US and the former USSR, 
(quote) To develop jointly methods to project rapidly the health ef- 
fects of any future reactor accident (quote). Most of the initial tasks 
for this project are completed or near completion. The focus has 
now turned primarily to the issue of health effects from the Cher- 
nobyl accident. Currently, we are extensively engaged in 
case-control and cohort studies of thyroid diseases among Belarus- 
sian children and in the Ukraine. A major part of the effort is 
providing methods and applications of dose reconstruction and 
providing support and equipment for the medical teams. This docu- 
ment contains reports on progress in the following task areas: 
Management; External Dose; Hydrological Transport; Chromosome 
Painting Dosimetry; Stochastic Effects; Thyroid Studies; and 
Leukemia Studies. 


26169 (UCRL-ID—110062-94-5) Chernobyl Studies Project. 
Working Group 7.0, environmental transport and health ef- 
fects: Progress report, February 1994. Hendrickson, S.M. (ed.). 
Lawrence Livermore National Lab., CA (United States). 1 Apr 
1994. 50p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94015244. Source: OSTI; NTIS; INIS; GPO Dep. 

The focus of the Chernobyl Studies Project has now turned to 
the issue of health effects from the Chernobyl accident. Currently, 
we are involved in and making progress on the case-control and 
co-hort studies of thyroid diseases among Belarussian children. 
Dosimetric aspects are a fundamental part of these studies. We 
are working to implement similar studies in Ukraine. A major part 
of the effort of these projects is supporting these studies, both by 
providing methods and applications of dose reconstruction and by 
providing support and equipment for the medical teams. 


26170 (WSRC-MS-—94-079) Health physics monitoring at 
the Defense Waste Processing Facility. Hogue, M.G.; Priester, 
H.P. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO9-89SR18035. (CONF-940815— 
13: International nuclear and hazardous waste management 
conference, Atlanta, GA (United States), 14-18 Aug 1994). Order 
Number DE94013295. Source: OSTI; NTIS; INIS; GPO Dep. 

Remote radiation monitoring has been designed into the Vitrifica- 
tion portion of the Defense Waste Processing Facility (DWPF) at 
the Savannah River Site in South Carolina. Local alarms and re- 
mote readings are provided for area radiation levels, door alarms, 
airborne radioactivity, effluent air activity and liquid (process sys- 
tem) activity. 


26171 (WSRC-MS-—94-0294) Volatilized tritiated water vapor 
in the vicinity of exposed tritium contaminated groundwater. 
Dunn, D.L.; Carlton, B.; Hunter, C.; McAdams, T. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. (CONF-940815-16: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94013222. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Water vapor tritium concentrations in air above a known source 
of tritiated water can be estimated. Estimates should account for 
the mechanisms of evaporation and condensation at the water sur- 
face and water species exchange, and are typically applicable 
under a broad range of wind, temperature and humidity conditions. 
An estimate of volatilized tritium water vapor was made for a 
known outcropping of tritium contaminated groundwater at the Sa- 
vannah River Site (SRS) old F-Area effluent stream. In order to 
validate this estimate and the associated dose calculation, sam- 
pling equipment was fabricated, tested, and installed at the effluent 
stream. The estimate and the dose calculation were confirmed us- 
ing data from samples collected. 


26172 


(WSRC-RP-94-313) AXAIR89Q User’s Manual. Simp- 
kins, A.A. Westinghouse Savannah River Co., Aiken, SC (United 
States). Apr 1994. 31p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC09-89SR18035. Order Number 
DE94012380. Source: OSTI; NTIS; INIS; GPO Dep. 

AXAIR89Q is the primary dose assessment code used at the 
Savannah River Site to predict downwind doses following a hypo- 
thetical atmospheric release of relatively short duration. The 
primary purpose of the code is to perform calculations for safety- 
related documentation, and there is strict adherence in AXAIR89Q" 
to the guidance in USNRC Regulatory Guide 1.145 (USNRC, 1983) 
entitled Atmospheric Dispersion Models for Potential Accident Con- 
sequence Assessments at Nuclear Power Plants. Doses are 
determined for the cloud shine, and inhalation pathways. Ingestion 
and ground shine are not considered. Future modifications are 
expected to include these features. This report discusses the infor- 
mation needed to execute the program and interpret the results. 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 23434, 25797, 25907, 26029, 26035, 26036 


26173 (BNL-49434-Rev.5/94) Health risks in perspective: 
Judging health risks of energy technologies: Revision 5/94. 
Rowe, M.D. Brookhaven National Lab., Upton, NY (United States). 
Sep 1992. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94014077. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to provide perspective on the vari- 
ous risks to which man is routinely exposed. It serves as a basis 
for understanding the meaning of quantitative risk estimates and 
for comparing new or newly-discovered risks with other, better- 
understood risks. Specific emphasis is placed on health risks of 
energy technologies. This report is not a risk assessment; nor does 
it contain instructions on how to do a risk assessment. Rather, it 
provides background information on how most of us think about 
risks and why it is difficult to do it rationally, it provides a philoso- 
phy and data with which to do a better job of judging risks more 
rationally, and it provides an overview of where risks of energy 
technologies fit within the spectrum of all risks. Much of the quanti- 
tative information provided here is on relative risk of dying of 
various causes. This is not because risk of dying is seen as the 
most important kind of risk, but because the statistics on mortality 
rates by cause are the highest quality data available on health 
risks in the general population. 


26174 (KFK-PEF-101) CO j-gas-exchange and transpiration 
of open-grown Norway spruce during the year in higher eleva- 
tions of the Southern Black Forest under local air-conditions 
with and without ozone. Abetz, P. (Freiburg Univ. (Germany). 
Inst. fuer Waldwachstum); Kuenstle, __E.; Wolfart, A. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Mar 1993. 163p. (In German). Sponsored by Land 
Baden-Wuerttemberg, Stuttgart (Germany);Commission of the Eu- 
ropean Communities, Brussels (Belgium). Project Number PEF 
88/001/1A. Order Number DE94779160. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Aim and method: CO2-gas-exchange and transpiration of open- 
grown Norway spruce (about 12 m high) on the top of the Black 
Forest (1230 m a.s.l.) near Freiburg under local conditions with 
and without ozone are being continiously measured through the 
whole year. In the same intensity are registered the temperature of 
soil, needles, twigs, stem and air, the humidity in soil and air and 
the diameter-changes of the stem. Nearby other institutions mea- 
sure the quality of air and depositions. Results: In winter with less 
snowfall, higher temperature and higher insolation, the youngest 
twigs of the spruce had a lower net-photosynthesis but a higher 
respiration at night on the southern part versus nothern part (with 
more shade). Perhaps it happened an_ inactivity of the 
photosynthesis-apparatus because of too high insolation. In the 
same time the colour of the needles on the southern part changed 
to yellowish green (on the northern part they remained dark green). 
During dry summer periods the photosynthesis dropped earlier and 
deeper. The 'radial-increment’ stagnated. There was no difference 
in the gas-exchange when the ozone concentration had been en- 
larged, neither in winter nor in summertime. (orig.). 57 figs., 12 
tabs., 178 refs. 





26175 (KFK-PEF—104, pp. 23-39) Project ARINUS: 7. State 
of the art and perspectives. Feger, K.H. (Freiburg Univ. (Ger- 
many). Inst. fuer Bodenkunde und Waldernaehrungsiehre); 
Brahmer, G.; Zoettl, H.W. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper gives a synthesis of the studies performed during a 7 
year period. Statements are based on results and trends resulting 
from the long-term measurements of water and element turnover in 
the two ARINUS experimental watershed areas Schluchsee and 
Villingen. Effects of the current atmospheric deposition are visible 
in the elemental fluxes. Nevertheless, deposition is not a differenti- 
ating factor at these sites. In this respect, site properties and 
ecosystem internal processes are more crucial. Site management 
history was turned out to highly influence the present cycling of el- 
ements. The widespread nutritional disturbances can only be 
comprehended if the complex interactions between various factors 
(soils and their mineralogy, land-use history, climatic variation and 
deposition) are considered. This could be demonstrated with the 
phenomenon of the tip-yellowing resulting from Mg deficiency. 
Based on the nutrient fluxes of the fertilized systems site-adopted 
concepts of ecosystem restabilization were elaborated. The re- 
sponse on the experimental treatment with (NH4)2SO, was clearly 
different corresponding to the contrasting pattern of N cycling at 
the two sites. (orig/UWA) 


26176 (KFK-PEF—104, pp. 55-65) Evaluation of the sulphur 


budget of forest ecosystems (Black Forest) by means of 
stable sulphur isotope analysis. Pt. 2: Spatial variability of S 
isotopic composition in soil and needle samples. Giesemann, 


A. (Giessen Univ. (Germany). Inst. fuer Pflanzenoekologie); 
Jaeger, H.J. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhalttung (PEF). Apr 1993. 552p. (In German). (CONF- 
9303276-: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In small watersheds, located in the Black Forest, SW Germany, 
the sulphur budget of a Norway spruce ecosystem has been evalu- 
ated by means of stable S-isotope analysis. The watersheds are 
adjacent to each other and highly comparable with respect to their 
water budget and biogeochemical balance. One of them has been 
fertilized with (NH4)2SO,4 while the other serves as an untreated 
control. The fertilizer S was enriched in the **S isotope compared 
to the sulphur present in the ecosystem in order to trace the fertil- 
izer sulphur. Comparison of the S-isotopic composition of plant and 
soil samples from both the fertilized and the control plot provides 
new information on S-turnover in the ecosystem. The spatial vari- 
ability of the S-isotopic composition in soil and plant material has 
to be known before effects of the fertilization could be judged from 
the 64S values. Soil samples showed differences in the spatial 
variability of both the S-isotopic composition of total and inorganic 
sulphur depending on soil depth. In the fertilized plots, the variabil- 
ity increased markedly. Together with a change in variability 
changes in S-isotopic composition of the soil sulphur became evi- 
dent. This effect was more profound in the inorganic sulphur 
fraction than in total sulphur of the soil. The spatial variability of the 
needies from different trees was about +/- 0,5 permille in the con- 
trol watershed and increased to +/- 0,7 permille in the fertilized plot. 
This increase in variability was paralleled with an increase in the 
total °*S-value of the needles after fertilizer application. (orig.) 


26177 (KFK-PEF—104, pp. 79-126) Conclusions of coordi- 
nated research into the yellowing of spruce at higher 
elevations of the Black Forest; research site Schoellkopf 
(Freudenstadt). Siefermann-Harms, D. (Kernforschungszentrum 
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Karlsruhe GmbH (Germany). Inst. fuer Toxikologie); Bourgeois, P..; 
Baumann, K.; Baumbach, G.; Buschmann, C.; Einig, W.; Fink, S.; 
Franke, F.; Hampp, R.; Hildebrand, E.E.; Hochstein, E.; Jaeger, 
H.J.; Konnert, M.;.Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Europaeisches Forschungszentrum fuer Mass- 
nahmen zur Luftreinhaltung (PEF). Apr 1993. 552p. (In German). 
(CONF-9303276—: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The stress situation at Freudenstadt-Schoellkopf includes Mg de- 
ficiency (<0.3 mg Mg/g needle dry matter), Oz pollution (> 100 
ug/m? monthly means, May through August) and global irradiance 
at 840 m a.s.l. At this site, apparently healthy spruce trees grow 
among trees showing typical symptoms of yellowing at higher ele- 
vations such as needle loss and chlorosis. During a long-term 
study (1989-1991) the soil and pollutant situation together with a 
broad spectrum of physiological and biochemical parameters (i.e. 
nutrients, components of the photosynthetic apparatus, gas ex- 
change, chlorophyll fluorescence and luminescence, energy state, 
carbohydrate metabolism, substrates and enzymes of the O,- 
radical scavenging system, hormons) of spruce needles has been 
examined. Age- and damage-dependent changes of the needle pa- 
rameters as well as correlations between single parameters will be 
presented. The results will be compared with fumigation experi- 
ments at Essen-Kettwig and Hohenheim where spruce trees under 
optimal nutritional conditions were exposed to O3-dominated pollu- 
tant atmospheres. Based on these data, causes and mechanisms 
of the yellowing of spruce at higher elevation will be discussed. 
(orig.) 


26178 (KFK-PEF-104, pp. 127-153) Pollutants exclusion ex- 
periment on spruce tree at the Edelmannshof site - basic 
measurements and material turnover. Evers, F.H.; Hoyer, V.; 
Kottke, |.; Quian, M.; Schnepf, M.; Seufert, G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 552p. (in German). (CONF-9303276—: 9. annual report 
of the research program for air pollution prevention measures of 
Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). In 9th PEF status colloquium from March 
9-11, 1993 at the Nuclear Research Center Karlsruhe: Progress 
reports. Order Number DE94778802. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The course of the experiment generally was featured by mild 
winter seasons and drought in summer. From beginning the level of 
SO>2-concentrations at Edelmannshof continuously was decreasing, 
ozone however increased. Investigations on mineral cycling confirm 
many other results, that emitted SO. leads in enhanced sulfur acid 
input in crown canopy of spruce trees and causes leaching effects 
especially of Magnesium as well as of Calcium, Manganese and 
other kations. With decreasing SO2-level during the experiment the 
leaching rates of these minerals also were reduced, but the effect 
always was provable. If nutrient delivery from soil is sufficient, min- 
eral leaching out of crown canopy results no visible reduction of 
needle contents; on the other hand substantial Mg- or Ca-supply of 
the needies causes no higher leaching of these kations. The level 
of leaching rates also was influenced by the different biomasses of 
the single trees. The available results support the hypothesis, that 
even low SO» concentrations lead to raising output of different ka- 
tions out of the crown canopy, what might be one reason for the 
needle yellowing and spruce decline especially in case of magne- 
sium desease in soil. Effects of ozone on mineral turnover were 
not recognizible as well as an influence by the different treatments 
on plant growth, root growth or Mykorrhiza. (orig.) 


26179 (KFK-PEF—-104, pp. 155-193) Pollutant exclusion ex- 
periments on spruce at the Edelmannshof site. Results of 
physiological and biochemical investigations. Arndt (Hohen- 
heim Univ., Stuttgart (Germany). Inst. fuer Landschafts- und 
Pflanzenoekologie); Bauer; Bourgois; Christmann; Dizengremel. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
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Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). Apr 1993. 552p. (In German). (CONF-9303276-—: 9. 
annual report of the research program for air pollution prevention 
measures of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 9-11 Mar 1993). In 9th PEF status colloquium 
from March 9-11, 1993 at the Nuclear Research Center Karlsruhe: 
Progress reports. Order Number DE94778802. Source: OSTI; 
NTIS (US Sales Only); INIS. 

From 1987-1992 within the framework of a multdisciplinary 
approach extensive studies of physiological and biochemical pa- 
rameters of spruce trees (Picea abies L. Karst.) growing on natural 
site in a forest decline area (Schwaebisch-Fraenkischer Wald) 
north-west of the conurbation Stuttgart were carried out. This 
poliutant-exclusion experiment was a further part of a threepart re- 
search program including field observations and defined pollutant 
experiments with young forest trees in modelecosystems. The re- 
sults show, that also low concentrations of air pollutants cause 
effects in plant metabolism before the occurence of visible symp- 
toms. The pollutant effects caused specially by ozone have to be 
linked to climatic factors such as drought which occured in the last 
years. In a final view some factors influencing the long-term project 
Edelmannshof are shown. Ultimately possible key-reactions for 
bioindication methods on the synecological level are presented. 
(orig.) 


26180 (KFK-PEF—104, pp. 195-207) The effect of liming and 
Mg-fertilization on uptake, transport and final use of calcium 
and magnesium in conifers. Guelpen, M. (Freiburg Univ. (Ger- 
many). Inst. fuer Forstbotanik und Baumphysiologie); Tuerk, S.; 
Fink, S. Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhattung (PEF). Apr 1993. 552p. (in German). (CONF- 
9303276-: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In regard to the discussion about the "New-Type-Forest Decline” 
and the validity of the nutrient elements Ca and Mg for procedures 
to restabilize declined forest stands, statements on the dynamics of 
the nutrients Ca and Mg in Norway spruce and to some extent in 
Scots pine are made. This was achieved by the combination of re- 
sults from different applied methods. On the ARINUS locations the 
impact of different fertilizer applications on the dynamics of Ca and 
Mg in the xylem of Norway spruce were examined. Combined with 
the results of experiments under controlled conditions, a strong 
correlation between the Ca-supply and the Ca-uptake was evident. 
Due to the results of field experiments it was shown, that Mg and 
Ca behave similarily in their uptake and transport. In addition, the 
combination of the different methods allow the presentation of 
antagonism in uptake of cations. For Ca-uptake at the time of bud- 
breaking current year compartments displayed a very significant 
sink during their development. Investigations about the structure 
and function of the water conducting area in spruce wood were un- 
dertaken by using an apoplastic fluorescence tracer. Furthermore, 
after labelling with “°Ca, differences between the Ca-metabolism of 
spruce and pine were apparent. (orig /UWA) 


26181 (KFK-PEF—104, pp. 209-220) The effects of different 
fertilizers on the ciliate communities of forests. Lehle, E. (Ulm 
Univ. (Germany). Abt. Oekologie und Morphologie der Tiere); 
Funke, W. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhattung (PEF). Apr 1993. 552p. (In German). (CONF- 
9303276-: 9. annual report of the research program for air 
pollution prevention measures of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 9-11 Mar 1993). In 9th PEF 
status colloquium from March 9-11, 1993 at the Nuclear Research 
Center Karlsruhe: Progress reports. Order Number DE94778802. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of lime, mineral fertilizers and different composts 
on the ciliate communities (Protozoa: Ciliophora) of very acidified 
spruce forests were tested. In succession culture experiments 
species range, total numbers, abundance and dominance structure 
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of the ciliate communities showed continued changes over a 90 
day period. This method offers the opportunity not only to diag- 
nose, but also to quantify effects of soil treatments. Investigations 
at the ARINUS-site Schluchsee (Black Forest) showed the follow- 
ing results: Liming led to a greater change in the ciliate 
communities than fertilization with magnesium-sulphate and 
ammonia-sulphate. Liming and treatment with compost, made from 
househokd garbage, and compost, made from chopped wood on 
the Beimerstetten site (Swabian Alb) led also to remarkably 
changes in the ciliate communities. The total ciliate numbers of the 
household garbage area were very low. In contrast, the ciliate 
community of the chopped wood compost areas were character- 
ized by a great species number and high abundances of 
spirotrichuous ciliates, especially Halteria grandinella. (orig /UWA) 


5604 Other Environmental Pollutant Effects 


26182 (DOE/EE-0021) EMF RAPID Program research 
agenda and communication plan. USDOE, Washington, DC 
(United States). May 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94014064. Source: 
OSTI; NTIS; GPO Dep. 

The driving force behind the Electric and Magnetic Fields (EMF) 
Research and Public Information Dissemination (RAPID) Program, 
established by Section 2118 of the Energy Policy Act of 1992, is 
the “sense of the Congress that remedial action taken by the Gov- 
ernment on electric and magnetic fields, if and as necessary, 
should be based on, and consistent with, scientifically valid re- 
search...” Specifically, the legislation requires the development of a 
comprehensive program to: determine whether or not exposure to 
electric and magnetic fields produced by the generation, transmis- 
sion, and use of electric energy affects human health; carry out 
research, development, and demonstration with respect to tech- 
nologies to mitigate any adverse human health effects; and provide 
for the collection, compilation, publication, and dissemination of sci- 
entifically valid information to the public on the following subjects: 
(a) possible human health effects of electric and magnetic fields; 
(b) the types and extent of human exposure to electric and mag- 
netic fields in various occupational and residential settings; (c) 
technologies to measure and characterize electric and magnetic 
fields; and (d) methods to assess and manage exposure to electric 
and magnetic fields. The Department of Energy (DOE) is responsi- 
ble for the overall administration of the 5-year, and $65 million 
EMF RAPID Program. The program will be jointly funded by both 
Federal non-Federal sources with non-Federal contributions ac- 
counting for at least 50% of the total funding. 


57 HEALTH AND SAFETY 


Refer also to citation(s) 23561, 25393 


26183 (CONF-9310102-Vol.2, pp. 528-532) Personnel in- 
juries/iilnesses associated with natural environment hazards. 
Hill, J.R. (Idaho National Engineering Lab., ID (United States)); 
Miller, C.F. Lawrence Livermore National Lab., CA (United States). 
[1993]. DOE Contract AC07-761D01570. From 4. energy natural 
phenomena hazards mitigation conference; Atlanta, GA (United 
States); 19-22 Oct 1993. In Fourth DOE Natural Phenomena Haz- 
ards Mitigation Conference: Proceedings: Volume 2. 437p. Order 
Number DE94009267. Source: OSTI; NTIS; INIS. 

The purpose of this paper is to demonstrate how an existing De- 
partment of Energy (DOE) resource can be used to obtain 
lessons-learned information concerning injuries or illnesses resul- 
ing from on-the-job hazards. That resource is the Computerized 
Accident/Incident Reporting System (CAIRS) module of DOE's 
Safety Performance Measurement System (SPMS). Although this 
demonstration could have been performed by analyzing those 
CAIRS reports associated with any number of hazards, the CAIRS 
data selected for Analysis were the DOE injury/illiness reports sub- 
mitted for the past 10 years that cited a “natural environment 
hazard” as either the direct or indirect cause of an injury/illness. 
Specifically, injury/iliness reports were selected for analysis is they 
had a causal factor link to one or more of four natural environment 
hazard categories; weather, animal life, vegetation, or a specific 





act of nature (e.g., a flood, earthquake, tornado, or lightning strike). 
Approximately 3,100 CAIRS injury/illness reports were considered 
to have either a direct or an indirect causal link to at least one of 
the four natural environment hazard categories. These reports, 
which represent about eight percent of the total DOE injury/iliness 
reports, documented nine deaths and more than 30,000 lost work 
days (the equivalent of nearly $41,000,000). The lessons learned, 
as a result of reviewing the selected reports, are presented, as are 
suggestions on how to reduce the likelihood of future injuries/ 
illnesses as a result of similar hazards. A significant finding is that 
most of the 3,100 injuries/ilinesses were the result of an indirect 
causal link to natural environment hazard and thus, may have 
been more preventable than previously thought possible. The pri- 
mary message, however, is that CAIRS is a valuable resource that 
can be used by those interested in finding ways of better protecting 
the health and safety of their workers from various hazards. 


26184 (DOE-STD—1020-94) Natural phenomena hazards 
design and evaluation criteria for Department of Energy Facili- 
ties. USDOE, Washington, DC (United States). Apr 1994. 190p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94013592. Source: OSTI; NTIS; GPO Dep. 

This DOE standard gives design and evaluation criteria for 
natural phenomena hazards (NPH) effects as guidance for imple- 
menting the NPH mitigation requirements of DOE 5480.28. Goal of 
the criteria is to assure that DOE facilities can withstand the effects 
of earthquakes, extreme winds, tornadoes, flooding, etc. They ap- 
ply to the design of new facilities and the evaluation of existing 


facilities; they may also be used for modification and upgrading of 
the latter. 


26185 (MSHA/IR—1213) Field evaluations of hearing protec- 
tion devices at surface mining environments. Mine Safety and 
Health Administration, Denver, CO (United States). 1993. 31p. 
Sponsored by Department of Labor, Washington, DC (United 
States). Order Number DE94011052. Source: OSTI; NTIS. 

A study was conducted to evaluate the effectiveness of circum- 
aural hearing protection devices and their predictability when they 
were being worn by mine employees performing normal work du- 
ties. The method employed relied on a physical measurement of 
the noise reduction of the hearing protectors by utilizing two FM- 
wireless transmitting and receiving systems. One system measured 
the outside hearing protector noise level, the second system mea- 
sured the inside hearing protector noise level. The noise level data 
of both systems was transmitted back to the corresponding re- 
ceivers and was recorded onto a two-channel tape recorder. Three 
methods of evaluating hearing protector performance were ex- 
plored and compared to the Environmental Protection Agency, 
Noise Reduction Rating (EPA NRR) values. They were, (1) pre- 
dicted National Institute for occupational Safety and Health's 
(NIOSH) method No. 1 values, (2) field-calculated NIOSH No. 1 
values, and (8) measured dBA reduction values, which was the 
arithmetic A-weighted differences between both microphone loca- 
tions. The majority of the data was obtained on operators of mobile 
strip equipment, such as bulldozers, front-end-loaders, and over- 
burden drills. A total of 107 individual tests were conducted using 
11 different hearing protectors. The results indicate that the amount 
of protection, which can vary significantly, is related either to the 
spectrum shape of the noise, or the C-weighted minus the A- 
weighted (C-A) value. This is consistent with other researchers. 
The field measured noise reductions were equivalent to the EPA 
NRR values when the C-A values were negative or approaching 
zero. When the C-A values increased, the measured noise reduc- 
tions significantly decreased. 


26186 (SAND—93-2735C) Measured fields and earth poten- 
tials at 10 and 20 meters from the base of triggered lightning 
channels. Fisher, R.J.; Schnetzer, G.H.; Morris, M.E. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940980—-1: 22. international conference on 
lightning protection, Budapest (Hungary), 21-23 Sep 1994). Order 
Number DE94008453. Source: OSTI; NTIS; GPO Dep. 

Vertical electric fields, azimuthal magnetic fields, and earth volt- 
ages developed over a 0.5-m radial step distance have been 
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measured at 10 and 20 m from the ground attachment point of trig- 
gered lightning. The magnetic fields are found to follow Ampere’s 
law closely, in both amplitude and waveform. The relationship be- 
tween maximum vertical electric field change due to a descending 
dart leader and the peak of its associated return-stroke current is 
linear. Recorded earth step voltages have the same waveforms as 
the incident return-stroke currents and, for distances between 10 
and 20 m from the strike point, their amplitudes exhibit a 1/r 
dependence. Statistics are given on the observed occurrence of ra- 
dial surface ground arcs emanating from the earth attachment point 
as a function of peak incident return-stroke current. 


26187 (SAND-94-1356C) A starting point for Risk Assess- 
ment: The Fault Mode and Effects Analysis (FMEA). Fine, A.M. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940788-1: High consequence 
operations safety symposium, Albuquerque, NM (United States), 
12-14 Jul 1994). Order Number DE94013792. Source: OSTI; 
NTIS; GPO Dep. 

This paper describes and discusses a basic safety analysis tech- 
nique which may be useful for the beginning process of Risk 
Assessment and Risk Management. The technique uses judgmen- 
tal factors on the part of analysts rather than dependence upon 
numerical techniques associated with more detailed analysis. The 
basic technique is presented and coupled to risk charts which may 
vary depending upon the intent of the analysis and the output re- 
quired for the particular situation. Some variations are included to 
show how the technique may be used for prioritization of compet- 
ing resources for necessary work. 


26188 (SAND-94-1561C) Systems modeling: The first step 
in a process for solving the health care cost problem. Gover, 
J. Sandia National Labs., Albuquerque, NM (United States). [1994]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404176—1: Role of technology 
in the cost of health care, Washington, DC (United States), 27-29 
Apr 1994). Order Number DE94013776. Source: OSTI; NTIS; GPO 
Dep. 

The core problem with the US health care system is — it already 
costs to much and the rate of its cost growth is cause for further 
alarm. To deal with these, regulators must introduce incentives for 
health care providers to reduce costs and introduce incentives that 
make consumers of health care services concerned about the costs 
of the services they demand. Achievement of these regulatory 
goals will create opportunities for the introduction of innovations, 
including revolutionary new technology, that can lead to major re- 
ductions in costs. Modeling of health care system inputs, outputs, 
transactions, and the relationships between these parameters will 
expedite the development of an effective regulatory process. This 
model must include all of those major factors that affect the de- 
mand for health care and it must facilitate benchmarking health 
care subsystems against the most efficient international practices. 


5701 Real Accidents 
Refer also to citation(s) 24329, 24694, 24695, 24696, 26168, 26169 
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Refer also to citation(s) 23437, 23438, 23440, 23446, 23451, 
23453, 23454, 23455, 23582, 23584, 23585, 23586, 23589, 23593, 
23595, 23599, 23601, 23603, 23604, 23614, 23626, 23631, 23637, 
23640, 23663, 23665, 23697, 23708, 23723, 23813, 23830, 23831, 
23832, 23838, 23965, 24021, 24637, 24638, 24639, 24640, 25155, 
25158, 25159, 25161, 25162, 25164, 25165, 25267, 25268, 25269, 
25270, 25271, 25272, 25273, 25274, 25277, 25278, 25279, 25280, 
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26189 (BHR-70) SNG-logs at the Bagsvaerd Lake: 
Restoration of old borehole data. Korsbech, U. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Afd. for Elektrofysik. Nov 
1992. 35p. (In Danish). Order Number DE94630300. Source: 
OSTI; NTIS; INIS. 

Spectral Natural Gamma-logs (SNG) were taken in old boreholes 
around Bagsvaerd Lake (Zealand). The purpose of this investiga- 
tion was to clarify the geologic/lithologic conditions in this region 
and the potential risks of waste penetration into ground water. 
Relationship curves for thorium, uranium and potassium concentra- 
tions are given. Some special logs which can be useful for 
evaluating concentration variations or transition forms among vari- 
ous lithological layers are collected. Appendices contain technical 
information on the boreholes and discussion of differences between 
results of SNG-logging and the conventional gamma-logging. (EG). 


26190 (CONF-9310102-Vol.2, pp. 666-671) Post-paleozoic 
crustal responses to the contemporary stress field in the east- 
ern United States. Staub, W.P. (Oak Ridge National Lab., TN 
(United States)); Hardee, H.K. Lawrence Livermore National Lab., 
CA (United States). [1993]. From 4. energy natural phenomena 
hazards mitigation conference; Atlanta, GA (United States); 19-22 
Oct 1993. In Fourth DOE Natural Phenomena Hazards Mitigation 
Conference: Proceedings: Volume 2. 4837p. Order Number 
DE94009267. Source: OSTI; NTIS; INIS. 

This paper summarizes the current state of knowledge with re- 
spect to post-Paleozoic tectonic features and their relationship to 
the contemporary stress field outside coastal plain regions of the 
eastern United States. Until the early 1970s very little was known 
about such features. By the end of 1992 post-Paleozoic faults had 
been observed in at least five widely separated regions. 
Pleistocene-Holocene surface ruptures and liquefaction features 
had been observed over a steadily increasing area of the upper 
Mississippi embayment and adjacent regions. Ages of most recent 
ruptures of post-Paleozoic faults range from uncertain to Holocene 
and their senses of motion are compatible with the contemporary 
stress field. The cumulative amount of post-Paleozoic displacement 
on these faults is generally less than three meters. Fracture sys- 
tems in Paleozoic rocks also are compatible with the contemporary 
stress field over a wide region of Indiana. The apparent compatibil- 
ity of these widely scattered tectonic features with the 
contemporary stress field suggests that larger earthquakes may 
have occurred during Pleistocene-Holocene time and over a wider 
region of the eastern United States than implied by the historical 
record of seismicity. With the exception of the New Madrid fault 
system and possibly the Meers fault, small lengths and small cu- 
mulative displacements on these features place limits on the 
magnitude and frequency of strong-motion earthquakes in a give 
region. Therefore, the potential exists for limited fault reactivation 
and surface rupture throughout the eastern United States. Quater- 
nary offsets also have been observed along branches of the 
Kentucky River fault system in eastern Kentucky. Currently, there 
is insufficient evidence from which to conclude that any of these 
faults is active in a regulatory sense. 


26191 
netoteliuric inversion: Technical report, December 1, 
1991—May 31, 1994. Booker, J.R. Washington Univ., Seattle, WA 
(United States). 27 Jun 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-92ER14231. 
Order Number DE94014821. Source: OSTI; NTIS; GPO Dep. 

Our overall goal is to develop efficient techniques for high resolu- 
tion imaging of the electrical structure of the Earth’s subsurface. 
We have focussed on natural source techniques. Such as magne- 
totellurics (MT). The main accomplishment under our past DOE 
funding has been to implement a new algorithm to invert MT data 
for multi-dimensional structure which is orders of magnitude faster 
and more memory efficient than competing algorithms. In our most 
recent work, we have substantially extended the capability of our 
two-dimensional code: completed basic implementation of a three- 
dimensional code and investigated holographic techniques able to 
rapidly extract images without solving for material properties. The 
principal new goal of our proposed research is to extend our meth- 
ods to the controlled source electromagnetic (CSEM) techniques 
used in many industrial applications. 


(DOE/ER/14231—2) Two and three-dimensional mag- 
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26192 (DOE/ER/14278-T2) Energy flux and hydrogeology 
of thermal anomalies in the Gulf of Mexico Basin — South 
Texas example: Progress report, [1 September 1993-28 Febru- 
ary 1994]. Sharp, J.M. Jr. Texas Univ., Austin, TX (United States). 
Dept. of Geological Sciences. Mar 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
92ER14278. Order Number DE94015122. Source: OSTI; NTIS; 
GPO Dep. 

This report covers the period from 1 September 1993 through 28 
February 1994. The last Technical Progress Report was submitted 
in September 1993. In this period, we have focused our efforts on 
the following activities (a more detailed description of each effort is 
(1) Finalizing collection of radiogenic heat production data; (2) 
Evaluating petrographic controls on thermal conductivity; (3) Model- 
ing one-dimensional heat conduction with sources; (4) Completing 
base geologic cross-section; (5) Acquiring pressure data to aug- 
ment data base; (6).Putting map and well data into digital format 
for analysis; (7) Analyzing salinity, temperate and fluid potential 
data for propensity of free convection; (8) Finalizing preliminary 
investigation into depressurization of reservoirs; (9) Preparing pre- 
sentations for AAPG meeting in Denver; (10) Presenting results at 
the Geological Society of America Meeting in Boston (October 
1993); (11) Collaborating with project members of the DOE funded 
Global Basins Research Network who are working on a project in 
the Eugene Island Block, offshore Louisiana; and (12) Collaborat- 
ing with others working on research in the Gulf of Mexico Basin in 
our Department and with CSIRO scientists in Adelaide, Australia. 


26193 (DOE/ER/14352-1) Rock mechanics in the 1990s: 
Proceedings: Volume 2. Haimson, B. (ed.). Wisconsin Univ., 
Madison, WI (United States). 1993. 396p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-93ER14352. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). Order Number 
DE94014602. Source: OSTI; NTIS; GPO Dep. 

The 34th US Symposium on ROCK MECHANICS was held at 
the University of Wisconsin-Madison, Madison, Wi June 27-30, 
1993. Vol 2 contains 98 papers on acoustic emission and failure 
prediction, YUCCA MOUNTAIN project, numerical methods, consti- 
tutive models, role of pore pressure in some rock mechanical 
processes pertaining to the oil industry, coupled mechanical and 
hydrologic processes, in-situ stress measurement, rock fractures 
and joints, coal and metal mining and ground control, and large 
underground facilities. Individual papers have been entered sepa- 
rately into the data base. 


26194 (I\C-93/371) Imaging of the weathered zone and esti- 
mation of Q in sediments. Mammo, T. (international Centre for 
Theoretical Physics, Trieste (Italy)); Panza, G.F.; Vuan, A.; Costa, 
G. International Centre for Theoretical Physics, Trieste (italy). Nov 
1993. 24p. Order Number DE94627688. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Phase-consistent filtering together with frequency time analysis 
(multiple filtering) is used to obtain the group velocity dispersion 
curve of the fundamental mode and first few higher modes of 
Rayleigh waves from seismic exploration data. The group velocities 
are then inverted to obtain shear wave velocity distribution to a 
depth of about 30 meters. The comparison of the experimental 
traces with the complete synthetic seismograms, computed using 
as input structural parameters of the inversion results, allow us to 
estimate the anelastic properties of the medium: Q (quality factor) 
values are observed to vary from 5 to 20. (author). 15 refs, 9 figs, 
2 tabs. 


26195 (IC—93/414) Intermediate-term earthquake prediction 
and seismic zoning in Northern Italy. Panza, G.F. (International 
Centre for Theoretical Physics, Trieste (Italy)); Orozova Stan- 
ishkova, |.; Costa, G.; Vaccari, F.; Rotwain, |. International Centre 
for Theoretical Physics, Trieste (Italy). Dec 1993. 15p. Order Num- 
ber DE94627689. Source: OSTI; NTIS (US Sales Only); INIS. 

The algorithm CN for intermediate earthquake prediction has 
been applied to an area in Northern Italy, which has been chosen 
according to a recently provosed seismotectonic model. Earth- 
quakes with magnitude > £.4 occur in the area with a relevant 
frequency and their occurrence is predicted by algorithm CN. 
Therefore a seismic hazard analysis has been performed using a 





deterministic procedure, based on the computation of complete 
synthetic seismograms. The results are summarized in a map giv- 
ing the distribution of peak ground acceleration, but the complete 
time series are available, which can be used by civil engineers in 
the design of new seismo-resistant constructions and in the retrofit- 
ting of the existing ones. This risk reduction action should be 
intensified in connection with warnings issued on the basis of the 
forward predictions made by CN. (author). Refs, 7 figs, 1 tab. 


26196 (IFE/KR/E-93/007, pp. 23) Mineralization in mag- 
matic systems: oxygen isotope evidence. Andrew, A.S. (CSIRO 
Division of Exploration Geoscience, North Ryde (Australia)). 
institutt for Energiteknikk, Kjeller (Norway). Sep 1993. (CONF- 
9308236-: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. MAGMA SYSTEMS/isotope ratio; MAGMA 
SYSTEMS/mineralization; MINERALIZATION; OXYGEN 18; PET- 
ROGENESIS; PLUTONIC ROCKS; ROCK-FLUID INTERACTIONS 


26197 (IFE/KR/E-93/007, pp. 41) Application of silicon iso- 
tope study in ore genesis. Ding Tiping (inst. of Mineral Deposits, 
Beijing (China)); Jian Shaoyong; Wan Defang; Li Yanhe; Li 
Jincheng. Institutt for Energiteknikk, Kjeller (Norway). Sep 1993. 
(CONF-9308236—: 1. international symposium on applied isotope 
geochemistry (AIG-1), Geiranger (Norway), 29 Aug - 3 sep 1993). 
In Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts. 133p. Order Num- 
ber DE94627117. Source: OSTI; NTIS; INIS. 

Short communication. CHINA/geologic deposits; SEDIMENTARY 
ROCKS/isotope ratio; SEDIMENTARY ROCKS/ore composition; 
CHINA; GEOCHEMISTRY; SILICON 30 


26198 (IFE/KR/E-93/007, pp. 63) Carbon isotope composi- 
tion of methane in crystalline rocks of the Siljan impact 
structure in Sweden. Laier, T. (Geoligical Survey of Denmark, 
Copenhagen (Denmark)); Aldahan, A.A. Institutt for Energiteknikk, 
Kjeller (Norway). Sep 1993. (CONF-9308236-: 1. international 
symposium on applied isotope geochemistry (AIG-1), Geiranger 
(Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. international 
symposium on applied isotope geochemistry (AIG-1): Program and 
abstracts. 133p. Order Number DE94627117. Source: OSTI; 
NTIS; INIS. 

Short communication. PLUTONIC ROCKS/isotope ratio; PLU- 
TONIC ROCKS/petrology; SWEDEN/plutonic rocks; CARBON 13; 
GEOCHEMICAL SURVEYS; METHANE; PETROLOGY; SWEDEN 


26199 (IFE/KR/E-93/007, pp. 67) Depositional and diage- 
netics &“S signatures in 2.0 Ga old black shales: isotope 
constraints for the sulphur source of ultramafic-hosted Ni-Cu 
sulphide ores, Pechenga, Russia. Melezhik, V.A. (Geological 
Survey of Norway, Trondheim (Norway)); Grinenko, L.N. Institutt for 
Energiteknikk, Kjeller (Norway). Sep 1993. (CONF-9308236—: 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1), 
Geiranger (Norway), 29 Aug - 3 sep 1993). In Proceedings of 1. in- 
ternational symposium on applied isotope geochemistry (AIG-1): 
Program and abstracts. 133p. Order Number DE94627117. 
Source: OSTI; NTIS; INIS. 

Short communication. BLACK SHALES/diagenesis; SULFIDES/ 
isotope ratio; DIAGENESIS; ORE COMPOSITION; RUSSIAN FED- 
ERATION; SULFIDES; SULFUR 34 


26200 (LA-SUB—94-84) Micromorphology, mineralogy, and 
genesis of solis and fracture fills and the Pajarito Plateau, 
New Mexico. Davenport, D.W. (Texas Tech Univ., Lubbock, TX 
(United States)). Los Alamos National Lab., NM (United States); 
Texas Tech Univ., Lubbock, TX (United States). Dec 1993. 109p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94013612. Source: 
OSTI; NTIS; GPO Dep. 

The town of Los Alamos, and the Los Alamos National Labora- 
tory (LANL), are located on the Pajarito Plateau in north-central 
New Mexico. Environmental concerns have recently focused atten- 
tion on the numerous fractures in the Bandelier Tuff, the series of 
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volcanic rock units that make up most of the plateau. These frac- 
tures have come into question as possible conduits for transport of 
contaminants downward through the tuff. This, study arose out of a 
need to evaluate the potential for contaminant transport in the frac- 
tures. Because the fractures are typically filled, or partially filled, 
with soil-like material, and appear to be physically continuous with 
the soils on the surface of the Pajarito Plateau, it was decided to 
approach the question of the fractures from a soil genesis and 
morphology standpoint. Specifically, it was believed that soil char- 
acterization techniques, including soil micromorphoiogical and 
mineralogical analyses, could provide information about the domi- 
nant processes (past and present) acting in the soils and fractures. 
The specific objectives of this research were to investigate: (1) the 
physical, mineralogical and chemical nature of fracture-filling mate- 
rials in the Bandelier Tuff, as well as associated surface soils; (2) 
the relationships among fracture-fills, tuff bedrock, and surface soils 
of the Pajarito Plateau; (3) the processes responsible for the devel- 
opment of the fracture-fills; and (4) the likely sequence of events 
leading to the present morphology of the soils and fracture-fills. 


26201 (LBL-35487) The crosswell electromagnetic re- 
sponse of layered media. Deszcz-Pan, M. (Univ. of California, 
Berkeley, CA (United States). Dept. of Materials Science and Min- 
eral Engineering). Lawrence Berkeley Lab., CA (United States). 
Apr 1994. 234p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94014929. Source: OSTI; NTIS; GPO Dep. 

Crosswell electromagnetic measurements are a promising new 
geophysical technique for mapping subsurface electrical conductiv- 
ity which can provide information about the subsurface distribution 
of water, oil or steam. In this work the fields from a low frequency 
vertical magnetic dipole have been examined from the specific 
point of view of their application to the determination of the con- 
ductivity of a layered medium. The source and the receiver were 
placed inside two separate boreholes. The range of penetration of 
such a crosswell system for typical earth resistivities and for cur- 
rently available transmitter and receiver technologies was found to 
be up to 1,000 meters so problems in ground water and petroleum 
reservoir characteristics can be practically examined. An analysis 
of the behavior of the magnetic fields at the boundary between two 
half-spaces showed that the horizontal magnetic field component, 
Hp, and the vertical derivative of a vertical component, 6H,/6z, are 
more sensitive to conductivity variations than Hz. The analysis of 
derivatives led to the concept of measuring the conductivity directly 
using a second vertical derivative of H,. Conductivity profiles inter- 
preted from field data using this technique reproduced accurately 
the electrical logs for a test site near Devine, Texas. It was found 
in this study that the inversion techniques are more stable when 
the first vertical derivative of Hz is used rather than H; itself. Using 
data from a salt water injection experiment at the Richmond Field 
test site in Berkeley it was also found that these robust layer inver- 
sions were successful in identifying the preferential flow direction of 
the injected brine to four boreholes surrounding the injection well. 


26202 (ORNL/CDIAC-60) A coastal hazards data base for 
the US Gulf Coast. Daniels, R.C. (ed.) (Oak Ridge National Lab., 
TN (United States). Carbon Dioxide Information Analysis Center); 
Gornitz, V.M. Oak Ridge National Lab., TN (United States). Carbon 
Dioxide Information Analysis Center. Jun 1994. 124p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (NDP-043B). Order Number DE94014573. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication Number 4101. 

This document describes the contents of a digital data base that 
may be used to identify coastlines along the US Gulf Coast at risk 
to sea-level rise. The data base integrates point, line, and polygon 
data for the US Gulf Coast into 0.25° latitude by 0.25° longitude 
grid cells and into 1:2,000,000 digitized line segments that can be 
used by raster or vector geographic information systems (GIS) as 
well as by non-GIS data base systems. Each coastal grid cell and 
line segment contains data on elevation, geology, geomorphology, 
sea-level trends, shoreline displacement (erosion/accretion), tidal 
ranges, and wave heights. To allow for the identification of coast- 
lines at risk from sea-level rise, 7 of the 22 original data variables 
in this data base were classified by vulnerability and used to create 


ERA Vol. 19, No. 9 451 





58 GEOSCIENCES 


7 relative risk variables. These relative risk variables range in value 
from 1 to 5 and may be used to calculate a coastal vulnerability in- 
dex for each grid cell and/or line segment. The data for these 29 
variables (i.e., the 22 original variables and 7 risk variables) have 
been placed into the following data formats: (1) Gridded polygon 
data for the 22 original data variables. Data include elevation, geol- 
ogy, geomorphology, sea-level trends, shoreline displacement 
(erosion/accretion), tidal ranges, and wave heights. (2) Gridded 
polygon data for the seven classified risk variables. The risk vari- 
ables are classified versions of: mean coastal elevation, geology, 
geomorphology, local subsidence trend, mean shoreline displace- 
ment, maximum tidal range, and maximum significant wave height. 
(3) 1:2,000,000 line segment data containing the 29 data variables 
(the 22 original data variables and the seven classified risk vari- 
ables). (4) Supplemental point data for the stations used in 
calculating the sea-level trend and tidal range data sets. (5) Sup- 
plemental line segment data containing a 1:2,000,000 digitized 
coastline of the US Gulf Coast as defined by this document. 


26203 (PNL-SA-23878) Scaling fluid content-pressure rela- 
tions of different fluid systems in porous media. Lenhard, R.J. 
Pacific Northwest Lab., Richland, WA (United States). Apr 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9404180-1: 1994 hydrology 
days, Fort Collins, CO (United States), 5-9 Apr 1994). Order Num- 
ber DE94013349. Source: OSTI; NTIS; GPO Dep. 

Two-fluid-phase relations among fluid saturations (S) and pres- 
sures (P) have historically been used to predict S-P relations for 
three-fluid-phase systems consisting of a gas, nonaqueous phase 
liquid (NAPL), and water, because measurements of three-phase 
S-P relations are complex. Two-phase S-P relations of air-NAPL 
systems are generally used to predict the behavior between total- 
liquid saturations of three-phase systems and air-NAPL capillary 
pressures. Two-phase S-P relations of NAPL-water systems are 
generally used to predict the behavior between water saturations of 
three-phase systems and NAPL-water capillary pressures. Because 
S-P measurements are very time-consuming, investigators have at- 
tempted to scale S-P relations so that fewer measurements would 


be required. A S-P scaling technique is discussed in this paper, 
and methods to predict the scaling factors are evaluated. 


26204 (PNL-SA-24158) Generation of hydrogen gas as a 
result of percussion drilling within an unconfined aquifer, 
south-central Washington. Bjornstad, B.N.; Stevens, T.O.; 
Fredrickson, J.K.; McKinley, J.P.; Rawson, S.A.; Long, P.E. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940490-3: 7. international symposium 
on the observation of the continental crust through drilling: conti- 
nental processes - a decade of drilling discoveries, Santa Fe, NM 
(United States), 25-30 Apr 1994). Order Number DE94014495. 
Source: OSTI; NTIS; GPO Dep. 

A 240-m deep borehole (Yakima Barricade borehole), located on 
the US Department of Energy’s (DOE) Hanford Site, was drilled as 
part of a DOE research program to investigate microbial processes 
in deep subsurface environments and to evaluate geochemical and 
geohydrological controls on subsurface microorganisms. A com- 
bustible gas was detected during drilling of the Yakima Barricade 
borehole (YBB). Once it was established that the major combustible 
gas was Ho, a series of tests were performed to evaluate the pro- 
cess by which H2 occurred within the borehole. This paper presents 
evidence for the generation of H» in boreholes during percussion 
drilling below the water table and discusses mechanism of Hz gen- 
eration and their implications for subsurface microbial processes. 


26205 (USGS-OFR-93-369) Preliminary seismicity and fo- 
cal mechanisms for the southern Great Basin of Nevada and 
California: January 1992 through September 1992. Harmsen, 
S.C. Geological Survey, Denver, CO (United States). 1994. 213p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al08-92NV10874. Order Number DE94013589. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The telemetered southern Great Basin seismic network (SGBSN) 
is operated for the Department of Energy’s Yucca Mountain Project 
(YMP). The US Geological Survey, Branch of Earthquake and 
Landslide Hazards, maintained this network until September 30, 
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1992, at which time all operational and analysis responsibilities 
were transferred to the University of Nevada at Reno Seismological 
Laboratory (UNRSL). This report contains preliminary earthquake 
and chemical explosion hypocenter listings and preliminary earth- 
quake focal mechanism solutions for USGS/SGBSN data for the 
period January 1, 1992 through September 30, 1992, 15:00 UTC. 
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26206 (JINR-R-6-93-244) Toroidal response in magnetic 
resonance. Dubovik, V.M. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics); Lune- 
gov, 1.V.; Martsenyuk, M.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1993. 
22p. (In Russian). Order Number DE94628406. Source: OSTI; 
NTIS (US Sales Only); INIS. 

11 refs.; 7 figs. Submitted to J. Magn. Magn. Mater. 

Toroidal response of a nuclear spin system to the pulse of a uni- 
form ratio frequency magnetic field is considered. It is shown that 
the toroidal moment of the system induces an electrical field re- 
sponse which may be measured together with the magnetic field 
response (that is induced by the magnetic moment of the system 
and it is usually observed in NMR). An example of a system of 
three nuclear spins is examined in detail by the direct solution of 
the Schroedinger equation. Both responses-magnetic and toroidal- 
are evaluated and compared with each other. The general 
approach based on SO(4)group representation of spin dynamics is 
also used. It allows one to take into consideration the toroidal mo- 
ment of the system and gives the possibility to clarify the origin of 
toroidal response. The general scheme of the device for registering 
the electric component of the response is discussed. 11 refs.; 7 
figs. Submitted to J. Magn. Magn. Mater. 


6611 Ciassical and Quantum Mechanics 
Refer also to citation(s) 26293, 26379, 26850 


26207 (CEA-N-2747) Deterministic resolution of the Boltz- 
mann equation. Buet, C. CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1993. 48p. (In French). Order 
Number DE94629873. Source: OSTI; NTIS (US Sales Only); INIS. 

Boltzmann equation numerical resolution is generally based on a 
splitting between transport and collisions operators (first: resolution 
of the Cauchy problem for the free transport equation followed by 
the resolution of the homogenous Boltzmann equation, secondly: a 
stochastic particular method of Bird or Nanbu type for the collision 
term). The described method treats the collision term by a quadra- 
ture method with network disposed points, and the collision term 
by a classical finite volume method. (A.B.). 12 refs., 4 figs. 


26208 (DESY—94-024) Universal signatures of quantum 
chaos. Aurich, R. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik); Bolte, J.; Steiner, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Feb 1994. Qp. 
Sponsored by Deutsche Forschungsgemeinschaft, Bonn (Ger- 
many). Contract DFG-Ste 241/4-6. Order Number DE94778762. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss fingerprints of classical chaos in spectra of the corre- 
sponding bound quantum systems. A novel quantity to measure 
quantum chaos in spectra is proposed and a conjecture about its 
universal statistical behaviour is put forward. Numerical as well as 
theoretical evidence is provided in favour of the conjecture. (orig.) 


26209 (DESY-94-027) There are no causality problems for 
Fermi’s two atom system. Buchholz, D. (Hamburg Univ. (Ger- 
many). 2. Inst. fuer Theoretische Physik); Yngvason, J. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Mar 1994. 
8p. (HEP-TH-9403027). Order Number DE94778759. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A repeatedly discussed gedanken experiment, proposed by 
Fermi to check Einstein causality, is reconsidered. It is shown that, 
contrary to a recent statement made by Hegerfeldt, there appears 





no causality paradoxon in a proper theoretical description of the 
experiment. (orig.) 


26210 (GSI-94-30(prepr.)) Collapse and revival in the dy- 
namics of the spin with the spin-orbit potential. Arvieu, R. 
(Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires); 
Rozmej, P. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). May 1994. 31p. Order Number DE94781767. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have calculated the time evolution of the density matrix re- 
duced to the spin degree of freedom for a particle in a spherical 
harmonics oscillator with a constant spin-orbit interaction. We have 
Studied two classes of spatial wave functions in the initial state: 
Pure orbital states vertical stroke Im> and coherent states. When 
the initial spin is a pure state the evolution in time produces a 
mixed state during a time called the collapse time. This behavior of 
the spin is similar to that observed in the Jaynes-Cummings model. 
A similar dynamics is produced for a broad range of geometrical 
initial conditions for the spin as well as for the wave packet. The 
system is exactly recurrent but we have also found the existence 
of approximate recurrences corresponding to a reversal of the spin 
direction. We have tentatively applied our result to mimic the evolu- 
tion of the spin in the H-atom. In this case only a few spin-orbit 
partners play a role and in the long run produce a state where the 
admixture is not complete. This behavior is out of range of a clas- 
sical description. The increase of the number 2S+1 of spin-orbit 
partners change the time scale of the collapse by the factor ,/S 
and a strong mixing is always observed. (orig.) 


26211 (IC-92/393) Cyclic subgroups in class groups of 
real quadratic fields. Washington, L.C. (Maryland Univ., College 
Park, MD (United States). Dept. of Mathematics); Zhang Xianke. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 11p. Order Number DE94628407. Source: OSTI; NTIS (US 
Sales Only); INIS. 

While examining the class numbers of the real quadratic field 
Q(,/n? + 3n + 9), we observed that the class number is often a 
multiple of 3. There is a simple explanation for this, namely -27 = 
(2n + 3)? - 4(n? + 3n + 9), so the cubes of the prime ideals above 
3 are principal. If the prime ideals themselves are non-principal 
then 3 must divide the class number. In the present paper, we 
study this idea from a couple different directions. In the first section 
we present a criterion that allows us to show that the ideal class 
group of a real quadratic field has a cyclic subgroup of a given or- 
der n. We then give several families of fields to which this criterion 
applies, hence in which the ideal class groups contain elements of 
order n. In the second section, we discuss the situation where 
there is only a potential element of order p (=an odd prime) in the 
class group, such as the situation described above. We present a 
modification of the Cohen-Lenstra heuristics for the probability that 
in this situation the class number is actually a multiple of p. We 
also extend this idea to predict how often the potential element of 
order p is actually non-trivial. Both of these predictions agree fairly 
well with the numerical data. (author). 14 refs, 2 tabs. 


26212 (IC—93/128) Diffusion terms in systems of reaction 
diftusion equations can lead to blow up. Kirane, M. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Di Liddo, A. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 5p. Order Number DE94628408. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a system of reaction diffusion equations posed in R 
in which the diffusion terms are responsible for the finite time 
breakdown of its solutions. (author). 5 refs. 


26213 (IC-93/295) Lectures on homology with internal 
symmetries. Solovyov, Yu. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 76p. Order Number 
DE94628409. Source: OSTI; NTIS (US Sales Only); INIS. 
Homology with internal symmetries is a natural generalization of 
cyclic homology introduced, independently, by Connes and Tsygan, 
which has turned out to be a very useful tool in a number of prob- 
lems of algebra, geometry topology, analysis and mathematical 
physics. It suffices to say cycling homology and cohomology are 
successfully applied in the index theory of elliptic operators on foli- 
ations, in the description of the homotopy type of pseudoisotopy 
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spaces, in the theory of characteristic classes in algebraic K-theory. 
They are also applied in noncommutative differential geometry and 
in the cohomology of Lie algebras, the branches of mathematics 
which brought them to life in the first place. Essentially, we consider 
dihedral homology, which was successfully applied for the descrip- 
tion of the homology type of groups of homeomorphisms and 
diffeomorphisms of simply connected manifolds. (author). 27 refs. 


26214 (IC—93/296) Berry phase by description of the quan- 
tum systems in the Kustaanheimo-Stiefel bundle. Pris, |.E. (AN 
Belorusskoj SSR, Minsk (Belarus). Inst. Fiziki); Tolkachev, E.A.; 
Shnir, Ya.M. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1993. 5p. Order Number DE94628410. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An analogy between the description of the quantum systems in 
the adiabatic approximation and by using the Hilbert line bundle 
associated to the Kustaanheimo-Stiefel fiber bundle is found if a 
constraint condition provides the factorizability of the wave func- 
tions. (author). 5 refs. 


26215 (IC—93/308) On the theory of smooth structures 3. 
Shafei Deh Abad, A.; Kamali Khamseh, F. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1993. 14p. Order Number 
DE94628411. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper after some elementary differential calculus we give 
some criteria for smoothness and sufficient conditions for compati- 
bility of two smooth algebras. After which we give the definition of 
a new product of smooth algebras over integral domains which are 
not fields and prove its existence. (author). 2 refs. 


26216 (IC—93/309) Q-analytic functions on quantum 
spaces. Shafei Deh Abad, A.; Milani, V. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1993. 13p. Order Number 
DE94628412. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we given a different interpretation of the quantum 
plane introduced by Manin and characterize the Q-analytic func- 
tions on its 2-intervals. In the end we show that the *-product 
defined by Suzuki does not satisfy the associativity law and there- 
fore is not really a *-product. But the A;(q)-modules of Q-analytic 
functions defined in this paper are in fact non-commutative 
associative algebras with unity, which can be considered as defor- 
mations of the algebras of analytic functions on the 2-intervals of 
R?. (author). 9 refs. 


26217 (1C-93/310) AntFinvariant submanifolds of trans- 
Sasakian manifolds. Hasan Shahid, M. (Jamia Millia Islamia, New 
Dehi (India). Dept. of Mathematics); Sharfuddin, A. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 10p. Order 
Number DES4628413. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper presents some results obtained from the study of anti- 
invariant submanifolds of trans-Sasakian manifolds. 10 refs. 


26218 (IC—93/319) Semi-symmetric manifolds satisfying 
certain curvature conditions. Rahman, M.S. Intemational Centre 
for Theoretical Physics, Trieste (Italy). Sep 1993. 9p. Order Num- 
ber DE94628414. Source: OST!; NTIS (US Sales Only); INIS. 

Use is made of the conditions R(X,Y).C = 0,C not = 0 on an 
(M,g) to show how it becomes a semi-symmetric manifold. On pro- 
jecting a semi-symmetric manifold (M,g) in local coordinates with 
curvature conditions Sj, = 0, R not 0; nabla;Rj = a,Rj; nabla \E'; = 
k, Ei and nabla,C),, = a;Cpix, C not 0 a chain of theorems are pre- 
sented. An expression for the Laplacian in spirit to semi-symmetric 
manifold is also given. On semi-symmetric (M,g) admitting special 
metric connection the symmetry property of the (0,2)-type tensor T 
on the tangent bundle and of the expression (nabla,~)Y are then 
shown. (author). 14 refs. 


26219 (IC-93/333) Geometry of Moishezon and 1-convex 
spaces Il: Projectivity of Moishezon spaces and its non- 
compact version. Sitaramayya, M. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1993. 39p. Order Number 
DE94628415. Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief review of the geometry of Moishezon spaces, their 
relation with |-convex spaces and a reasonable and up to date un- 
derstanding of the obstructions for projectivity of Moishezon objects 
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both in singular and non-singular case is given. The geometry of I- 
convex manifolds and with |-dimensional exceptional set is studied 
and some problems and conjectures are stated. The tools of coho- 
mology vanishing theorems important for the subject are briefly 
sketched. Compactifications of C’ and Stein spaces are finally out- 
lined. given. 111 refs, 2 figs. 


26220 (IC—93/344) Remarks on multiple solutions for 
asymptotically linear elliptic boundary value problems. Chang 
Kungching; Li Shujie; Liu Jiaquan. International Centre for Theoret- 
ical Physics, Trieste (Italy). Oct 1993. 8p. Order Number 
DE94628416. Source: OSTI; NTIS (US Sales Only); INIS. 

Some new results on the existence of multiple solutions for 
asymptotically linear elliptic boundary value problems via critical 
groups are obtained. (author). 11 refs. 


26221 (IC-93/349) Existence of solutions for some super- 
linear or sublinear elliptic systems on IR". Ding Yanheng 
(Academia Sinica, Beijing (China). Inst. of Mathematics); Li Shujie. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1993. 17p. Order Number DE94628417. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The existence of solutions for some superlinear or sublinear el- 
liptic systems on RN is demonstrated using a compact embedding 
lemma which enables the application of standard critical theory for 
such problems. 7 refs. 


26222 (1C—93/351) The Euler series of restricted chow vari- 
eties. Elizondo, J. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1993. 15p. Order Number DE94628418. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ‘restricted’ Chow variety C,(X) of a projective algebraic vari- 
ety X is the space consisting of all effective cycles with a give 
homology class 4. This space is a subvariety of the usual Chow 
variety and has the advantage of not depending on the projective 
embedding of X. The main purpose of this paper is to calculate the 
Euler characteristic of C,(X), when X admits a linear action of an 
algebraic torus, for which there are only finitely many irreducible in- 
variant subvarieties. An important class of such varieties are the 
projective toric varieties. 9 refs. 


26223 (IC-93/358) A new method of constructing scalar- 
flat Kaehler surfaces. Kim, Jongsu (international Centre for 
Theoretical Physics, Trieste (Italy)); Pontecorvo, M. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1993. 24p. Order 
Number DE94628419. Source: OSTI; NTIS (US Sales Only); INIS. 

Building on the work of Donaldson-Friedman we present a geo- 
metric way of constructing anti-self-dual hermitian metrics on 
compact complex surfaces which is based on the relative complex 
deformations of singular 3-folds with divisors. Some of the conse- 
quences are that under a mild condition, fully described by 
LeBrun-Singer, any blow up of a scalar-flat Kaehler surface admits 
scalar-flat Kaehler metrics; this is used to prove that such extremal 
Kaehler metrics exists on an open dense subset of the moduli 
space of non-minimal ruled surfaces of genus g > 2. Related re- 
sults have been obtained by LeBrun-Singer. (author). 25 refs. 


26224 (1C-93/380) Hausdorff dimension of Julia sets of 
complex Henon mappings. Verjovsky, A.; Wu, H. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 17p. Order 
Number DE94628420. Source: OSTI; NTIS (US Sales Only); INIS. 

The Hausdorff dimension of closed invariant sets under diffeo- 
morphism is an interesting concept as it is a measure of their 
complexity. The theory of holomorphic dynamical systems provides 
us with many examples of fractal sets, and in particular, a theorem 
of Ruelle [Ru1] shows that the Hausdorff dimension of the Julia set 
depends real analytically on f if f is a rational function of C and the 
Julia set of J of f is hyperbolic. In this paper we generalize Ruelle’s 
result for complex dimensional 2 and show the real analytic depen- 
dence of the Hausdorff dimension of the corresponding Julia sets 
of hyperbolic Henon mappings. (author). 22 rets. 


26225 


(IC-93/392) On oscillations of higher order neutral 
difterential equations. Parhi, N. International Centre for Theoreti- 


cal Physics, Trieste (Italy). Nov 1993. 9p. Order Number 
DE94628421. Source: OSTI; NTIS (US Sales Only); INIS. 
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In this paper, sufficient conditions have been obtained for oscilla- 
tions of solutions of a class of nth order linear homogeneous 
neutral delay differential equations with variable coefficients and 
several constant delays. (author). 14 refs. 


26226 (IC—93/426) Vector bundles as direct images of line 
bundles. Hirschowitz, A. (Nice Sophia-Antipolis Univ., Nice 
(France)); Narasimhan, M.S. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1993. 13p. Order Number 
DE94628422. Source: OSTI; NTIS (US Sales Only); INIS. 

Considering X a smooth irreducible projective variety over an al- 
gebraically closed field and E a vector bundle on X, it is proved 
that, if dim X >= 1, E is the direct image of a line bundle L on a 
smooth irreducible projective variety Z by a morphism f:Z — X 
which is finite outside an algebraic subset of codimension >= 3 in 
X. In the second part of the paper is considered the case when X 
is a curve. 7 refs. 


26227 (I\C-94/5) Non-zero temperature two-mode squeez- 
ing for time-dependent two-level systems. Aliaga, J.; Gruver, 
J.L.; Proto, A.N.; Cerdeira, H.A. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1994. 17p. Order Number 
DE94628427. Source: OSTI; NTIS (US Sales Only); INIS. 

A Maximum Entropy Principle density matrix method, valid for 
systems with temperature different from zero, is presented making 
it possible two-mode squeezed states in two-level systems with rel- 
evant operators and Hamiltonian connected with O(3,2). A method 
which allows one to relate the appearance of squeezing to the rel- 
evant operators, included in order to define the density matrix of 
the system is given. (author). 14 refs, 1 fig. 


26228 (I\C-94/7) On the differential representations of 
quantum Lie superalgebras. Liao Li; Song Xingchang. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 6p. 
Order Number DE94629874. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this letter, we study the differential representations of quantum 
Lie superalgebras. A concrete example of Uggl(1 modul 1) is given. 
(author). 6 refs. 


26229 (IC-94/8) More about the q-deformed h-atom wave 
functions: Normal and abnormal series. Song Xingchang; Liao 
Li. International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 10p. Order Number DE94628434. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 3-dim quantum Euclidean space and the q-deformed 
Schroedinger equation are further investigated. The reality condi- 
tion is taken into account by introducing the right derivatives as 
well as the left ones. It seems that from the properties of the 
q-derivatives, corresponding to a fixed "energy level” there are in- 
finitive numbers of q deformed wave functions. Among them only 
one belongs to the normal series, its radial wave function (rwf) has 
the same number of nodes as that of its classical counterpart. All 
others have more nodes in their rwf's, and then fall into the abnor- 
mal series. This is illustrated by solving the q-Schroedinger 
equation explicitly for the s-wave solutions. (author). 7 refs. 


26230 (IC-94/35) Bethe ansatz and quantum Davey- 
Stewartson 1 system with multicomponent in two dimensions. 
Yi Cheng (University of Science and Technology of China, Hefei, 
Anhui (China). Dept. of Mathematics); Yan Mulin; Zhao Baoheng. 
International Centre for Theoretical Physics, Trieste (italy). Jan 
1994. 8p. Order Number DE94628423. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The quantum 2-component DS1 system was reduced to two 1D 
many-body problems with 6-function interactions, which were 
solved by Bethe ansatz. Using the ansatz of Pang, Pu and Zhao 
and introducing symmetric and antisymmetric Young operators of 
the permutation group, we obtain the exact solutions for the sys- 
tem. (author). 9 refs. 


26231 (IC—-94/39) Jacobson radicals in matrix near rings. 
Abbasi, S.J. International Centre for Theoretical Physics, Trieste 
(Italy). Jan 1994. 5p. Order Number DE94628424. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper was motivated by the question: Does, like the ring 
case, the process of taking Jacobson Radicals and constructing 





matrix near rings coincide? We present here, for the class of 
weakly distributive d.g. near rings, a conditionally affirmative an- 
swer to this question. Our main result is as follows: Let R be a 
weakly distributive d.g. near ring with identity. If J(R) is contained 
6;Mn(R), the derived group of M,(R), then J(R)=J(M,(R)) where I- 
bar is defined as a subnear ring of Mp(R) generated by {f*j; a is 
an element of |, 1 < i, | < n}. (author). 6 refs. 


26232 (IC—94/44) Trisecant curve associated to a smooth 
curve in Ps of degree d>g+2. Laytimi, F.; Nagaraj, D.S. interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Mar 1994. 10p. 
Order Number DE94628425. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Let C be a smooth irreducible curve imbedded in P, by the line 
bundie L on C of degree d (d>=4), and Cz the third symmetric 
product of C. The trisecant variety of C, Tc. included in Cz is a 
curve. The problem studied here is the connectedness of To. 6 
refs. 


26233 (IC—94/47) The fundamental group of complex hy- 
perplanes arrangements. Nguyen Viet Dung (international Centre 
for Theoretical Physics, Trieste (Italy)); Huy Vui Ha. International 
Centre for Theoretical Physics, Trieste (Italy). Mar 1994. 8p. Order 
Number DE94628426. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we suggest a new method to compute the funda- 
mental group of the complemented of any complex hyperplanes 
arrangements. Our computation is based on a construction called 
labyrinth of an arrangement of complex lines. The method can be 
generalized for the case of an arbitrary affine curve. (author). 9 
refs, 3 figs. 


26234 (IC—94/51) Dirac canonical quantization and 
Faddeev-Jackiw symplectic quantization of higher order La- 
grangians. Rashid, M.S. International Centre for Theoretical 
Physics, Trieste (Italy), Mar 1994. 10p. Order Number 
DE94628428. Source: OSTI; NTIS (US Sales Only); INIS. 

Higher order Lagrangians are canonically quantized by tow dif- 
ferent methods. The first is the pioneering method of Dirac. A 
Schroedinger equation is obtained and it turns out that the higher 
order velocities contribute nontrivially to this equation. The second 
is the recent symplectic method due to Faddeev-Jackiw, as ex- 
pected the tow methods are equivalent and produce the same value 
for the generalized brackets (Dirac brackets). (author). 14 refs. 


26235 (i\C-94/57) idempotents in Banach algebra. Berkani, 
M. International Centre for Theoretical Physics, Trieste (Italy). Mar 
1994. 4p. (In French). Order Number DE94628429. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using the holomorphic functional calculus we give a characteri- 
zation of idempotent elements commuting with a given element in 
a Banach algebra. (author). 3 refs. 


26236 (IC-94/58) Spectral application of the theorem for 
the essential quasi-Fredhoim spectrum. Berkani, M. (Iinterna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Ouahab, A. 
International Centre for Theoretical Physics, Trieste (Italy). Mar 
1994. tip. (In French). Order Number DE94628430. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In 1958, T. Kato has proved that a closed semi-Fredhoim opera- 
tor A in Banach space can be written A=A,; + Ap where Ap is a 
nilpotent operator and A; is a regular one. In J.P. Labrousse has 
defined and studied quasi-Fredholm operators which are an exten- 
sion of semi-Fredhoim operators. He has also defined the essential 
quasi-Fredholm spectrum. In this paper we prove the mapping 
spectral theorem for the essential quasi-Fredholm spectrum con- 
cerning bounded operators in Hilbert spaces. (author). 5 refs. 


26237 (IC-94/61) Solutions for the vector k-constrained KP 
hierarchy. You Jinzhang (international Centre for Theoretical 
Physics, Trieste (Italy)); Yi Cheng. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Mar 1994. 19p. Order Number 
DE94628431. Source: OSTI; NTIS (US Sales Only); INIS. 

We study a class of integrable systems in 1+1-dimension which 
are constrained from the KP hierarchy. We first show the bilinear 
equations of these integrable systems, then by using the free 
fermion operators we obtain their rational and soliton solutions 
which are closely related to the 7-functions of the KP hierarchy. Our 
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result implies that a large family of solutions of the 2+1-dimensional 
KP hierarchy can be obtained by solving these 1+1-dimensional in- 
tegrable systems, in particular, the N-soliton solutions of the KP 
hierarchy can be deduced from the soliton solutions of these 1+1- 
dimensional integrable systems. (author). 10 refs. 


26238 (IC-94/66) Iterative solutions of nonlinear equations 
with strongly accretive or strongly pseudocontractive maps. 
Chidume, C.E. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1994. 13p. Order Number DE94628432. Source: OST]; 
NTIS (US Sales Only); INIS. 

Let E be a real q-uniformly smooth Banach space. Suppose T is 
a strongly pseudo-contractive map with open domain D(T) in E. 
Suppose further that T has a fixed point in D(T). Under various 
continuity assumptions on T it is proved that each of the Mann iter- 
ation process or the Ishikawa iteration method converges strongly 
to the unique fixed point of T. Related results deal with iterative so- 
lutions of nonlinear operator equations involving strongly accretive 
maps. Explicit error estimates are also provided. (author). 38 refs. 


26239 (IC—94/68) On the (DE-) stabilization of quantum me- 
chanical binding by potential barriers. Hogreve, H. Intemational 
Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 16p. Order 
Number DE94628433. Source: OSTI; NTIS (US Sales Only); INIS. 
Stabilization and destabilization effects caused by adding or ris- 
ing a potential barrier are studied for a simple one-dimensional 
quantum system. Calculating the motion of the corresponding S- 
matrix poles for varying barrier width and height, this reveals the 
scenario for the transition between bound, virtual and resonance 
states. Our results show that the presence of a barrier leads to 
nonanalyticity of the ground state with respect to the involved cou- 
pling constants. Furthermore, for increasing barrier width the size 
of the virtual regime shrinks drastically, so that it might be hardly 
detectable in many practical situations. (author). 15 refs, 5 figs. 


26240 (INIS-BR-3355) On the partitioning method and the 
perturbation quantum theory - discrete spectra. Logrado, P.G. 
Brasilia Univ., DF (Brazil). Dept. de Fisica. May 1982. 81p. (in Por- 
tuguese). Order Number DE94631134. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Lower and upper bounds to eigenvalues of the Schroedinger 
equation H ¥ = E v (H = Ho + V) and the convergence condition, in 
Schonberg’s perturbation theory, are presented. These results are 
obtained using the partitioning technique. It is presented for the first 
time a perturbation treatment obtained when the reference function 
in the partitioning technique is chosen to be a true eigenfunction V. 
The convergence condition and upper and lower bounds for the 
true eigenvalues E are derived in this formulation. The concept of 
the reaction and wave operators is also discussed. (author). 


26241 (INIS-mf-13949, pp. 64) Quasi Arnold diffusion of 
periodically kicked charges in a magnetic field. Amit, M. (Bar- 
lian Univ., Ramat-Gan (Israel). Dept. of Physics); Itzhack, D. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. DIFFUSION/magnetic fields; COULOMB 
FIELD; DIFFUSION 


26242 (INIS-mf—13949, pp. 65) Semiclassical dynamics of a 
bound system in a high frequency field. Brenner, N. (Technion- 
Israel Inst. of Tech., Haifa (Israel). Dept. of Physics); Fishman, S. 
Israel Physical Society, Jerusalem (israel). 10 May 1994. 94p. 
(CONF-9405195—: 1994 annual meeting of the Israel Physical So- 
ciety, Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 
annual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. DYNAMICS/floquet function; DYNAMICS; 
ELECTRIC FIELDS; QUANTUM MECHANICS 


26243 (INIS-mf-13949, pp. 66) Quantum suppression of 
chaos on stochastic webs. Dana, |. (Bar-Ilan Univ., Ramat-Gan 
(Israel). Dept. of Physics). Israel Physical Society, Jerusalem (Is- 
rael). 10 May 1994. 94p. (CONF-9405195-: 1994 annual meeting 
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of the Israel Physical Society, Haifa (Israel), 10 May 1994). In /s- 
rael Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM MECHANICS/stochastic pro- 
cesses; HAMILTONIAN FUNCTION; NONLINEAR PROBLEMS 


26244 (INIS-mf—13949, pp. 69) Berry’s phase in the Floquet 
representation. Furman, G.B. (P.O.Box 2043, Quatzrin (Israel)). 
Israel Physical Society, Jerusalem (Israel). 10 May 1994. 94p. 
(CONF-9405195-: 1994 annual meeting of the Israel Physical So- 
ciety, Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 
annual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 
Short communication 
HAMILTONIANS 


26245 (INIS-RU-375, pp. 160-164) Scattering operator of 
elastically interacting particles in the generalized func 
tions space. Zhemchugov, V.P. Gosudarstvenny] Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

A problem describing the density of collision of particles emitted 
by anisotropic sources uniformly distributed in the homogeneous 
medium, which is differential by angle and energy, is considered. 
The operator of scattering of elastically interacting particles is ob- 
tained in the generalized function space. 3 refs. 


26246 (JINR-E-2-93-292) Geometric quantization of sym- 
plectic manifolds with symmetry. Popov, A.D. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 20p. Order Number DE94628435. Source: 
OSTI; NTIS (US Sales Only); INIS. 

27 refs. 

The finite-dimensional phase manifolds M, the Marsden- 
Weinstein reduction of these manifolds by the Hamiltonian action of 
the connected Lie group G and the geometric quantization of the 
reduced manifolds Mg are considered. The algorithm of the geo- 
metric quantization of the manifolds M provided with a complex 
structure J invariant with respect to the action of the subgroup 7(G) 
in the group AutP of the automorphisms of the symplectic frame 
bundle P over M is described. 27 refs. 


26247 (JINR-E-2-93-358) Equivariant localization: BV- 
geometry and supersymmetric dynamics. Nersesyan, A.P. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 11p. Order Number DE94628436. 
Source: OSTI; NTIS (US Sales Only); INIS. 

24 refs. Submitted to Phys. Lett., Sect. B. 

It is shown, that the geometrical objects of Batalin-Vilkovisky for- 
malism - odd symplectic structure and nil potent operator § can be 
naturally incorporated in Duistermaat-Heckman localization 
procedure. The presence of the supersymmetric bi-Hamiltonian dy- 
namics with even and odd symplectic structure in this procedure is 
established. These constructions can be straightly generalized for 


the path-integral case. 24 refs. 24 refs. Submitted to Phys. Lett., 
Sect. B. 


26248 (JINR-E-4-93-293) Elastic form factors of hydrogen- 
like atoms in n S-states. Afanas’ev, L.G.; Tarasov, A.V. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1993. 4p. Order Number DE94628437. Source: 
OSTI; NTIS (US Sales Only); INIS. 

15 refs. Submitted to J. Phys., Gen., Phys. 

The exact analytical formula for elastic form factors of the hydro- 
genlike atoms in the n S-states is given. The formula has a quite 
simple form. 15 refs. Submitted to J. Phys., Gen., Phys. 


26249 (JINR-E-4-94-4) Quantum retrodiction and causality 

principle. Shirokov, M.|. Joint Inst. for Nuclear Research, Dubna 

(Russian Federation). Lab. of Theoretical Physics. 1994. 12p. Order 

Number DE94628438. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Foundations of Physics. 


FLOQUET FUNCTION/hamiltonians; 
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Quantum mechanics is factually a predictive science. But quan- 
tum retrodiction may also be needed, e.g., for the experimental 
verification of the validity of the Schroedinger equation for the 
wave function in the past if the present state is given. It is shown 
that in the retrodictive analog of the prediction the measurement 
must be replaced by another physical process called the retromea- 
surement. In this process, the reduction of a state vector into 
eigenvectors of a measured observable must proceed in the 
opposite direction of time as compared to the usual reduction. Ex- 
amples of such processes are unknown. Moreover, they are shown 
to be forbidden by the causality principle stating that the later event 
cannot influence the earlier one. So quantum retrodiction seems to 
be unrealizable. It is demonstrated that the approach to the retrod- 
iction given by S.Watanabe and F.Belinfante must be considered 
as an unsatisfactory ersatz of retrodicting. 20 refs., 3 figs. 


26250 (JINR-R—2-93-287) Essay in memory of 
Ya.Smorodinskij matrix of finite transitions in oscillator basis. 
Sisakyan, A.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Ter-Antonyan, V.M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 4p. (in Russian). Order Number 
DE94628439. Source: OSTI; NTIS (US Sales Only); INIS. 

4 refs. Submitted to the Proceedings of the Conference 'Symme- 
try methods in Physics’, Jun, 1993, Dubna. 

It is shown that the probability amplitude of quantum transitions 
under the action of a sudden homogeneous field coincides with the 
Charlier function up to a phase factor. The Charlier function is ex- 
pressed in terms of the matrix of the operator of finite translations 
with respect to the basis of a linear operator. This formula is used 
to derive two summation theorems for the Charlier functions. 4 
refs. Submitted to the Proceedings of the Conference 'Symmetry 
methods in Physics’, Jun, 1993, Dubna. 


26251 (JINR-R-5-93-169) Oscillator poly spheroidal func- 
tions. Truskova, N.F. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 14p. (In Russian). Order Number DE94628440. Source: 
OSTI; NTIS (US Sales Only); INIS. 

19 refs. Submitted to Yad. Fiz. 

Necessary in a number of physical problems new special func- 
tions are obtained. Solutions of the Schroedinger equation of the 
N-dimensional (N > 4) harmonic oscillator in Euclidean and 
pseudo Euclidean spaces in the poly spheroidal coordinate sys- 
tems are expressed via functions, particular cases of which are 
Coulomb spheroidal and wave poly spheroidal functions. Analytical 
expressions are found, main properties and particular cases of new 
functions are considered and an algorithm for their computer calcu- 
lation is prepared. (author). 19 refs. 19 refs. Submitted to Yad. Fiz. 


26252 (JINR-R-5-93-170) Asymptotic properties of the os- 
cillator poly spheroidal functions. Truskova, N.F. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1993. 8p. (in Russian). Order Number 
DE94628441. Source: OSTI; NTIS (US Sales Only); INIS. 

4 refs. 

Asymptotics of the oscillator poly spheroidal eigenfunctions and 
their eigenvalues as p — 0 and p — oo are obtained. They gener- 
ate corresponding asymptotics of the Coulomb spheroidal and 
wave poly spheroidal functions and are reduced to these for spe- 
cial parameters. (author). 4 refs. 4 refs. 
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Refer also to citation(s) 25195, 25452, 25453, 25454, 25543, 
26761, 26790, 26834, 26835, 26836 


26253 (IC-94/1) Variational calculations for *He impurities 
on “He droplets. Belic, A. (International Centre for Theoretical 
Physics, Trieste (Italy)); Dalfovo, F.; Stringari, S.; Fantoni, S. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 
17p. Order Number DE94628469. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Variational Monte Carlo method is used to calculate ground state 
properties of *He droplets, containing 70, 112, 168, 240, 330 and 
728 particles. The resulting particle and kinetic energy densities 





are used as an input in the Feynman-Lekner theory for He impuri- 
ties. The kinetic energy density of “He atoms and the energy of 
the He surface states are compared with the results of previous 
phenomenological calculations. (author). 30 refs, 5 figs. 


26254 (INIS-mf—13747, pp. 551-567) Report on the 15th in- 
ternational conference on particle tracks in solids, 3-7 
September 1990, at Marburg, Germany. Brandt, R. (Philipps 
Univ., Marburg (Germany). Kernchemie). Atomic Energy Organiza- 
tion of Iran, Teheran (Iran, Islamic Republic of); international Atomic 
Energy Agency, Vienna (Austria); World Health Organization, 
Geneva (Switzerland); United Nations Environmental Programme; 
International Nuclear Track Society, Marburg (Germany). Aug 1993. 
618p. (CONF-9011232-: International conference on high levels of 
natural radiation, Ramsar (iran, Islamic Republic of), 3-7 Nov 
1990). In High levels of natural radiation: Proceedings of an inter- 
national conference held in Ramsar, 3-7 November 1990. Order 
Number DE94627118. Source: OSTI; NTIS (US Sales Only); INIS. 

During the period 3-7 September 1990 the "15th International 
Conference on Particle Tracks in Solids” was held in Marburg. 
Here, the author will report on two specialized aspects of this work, 
as concerned with the use of heavy ions for particle tracks work: 
1) Applied work, in particular filters, as used for environmental 
studies. 2) Fundamental work on relativistic heavy ions, in particu- 
lar the ANOMALON hypothesis, for educational purposes. (author). 
13 refs, 10 figs, 2 tabs. 


26255 (INIS-RU-376, pp. 172) Generation of positron high 
intensive beam by synchrotron radiation. Belyaev, V.N. (and 
others). Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion); AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BEAM PRODUCTION/positron beams; 
MONTE CARLO METHOD; TARGETS 


26256 (INIS-RU-377, pp. 28) Laser monochromatization of 
beam particles in channel with random potential. Vysotskij, V.I.; 
Kuz’in, R.N. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BEAM PRODUCTION/monocrystals; 
MONOCRYSTALS; CHANNELING; MONOCHROMATIC RADIA- 
TION; ORIENTATION 


26257 (JINR—93-180, pp. 67-69) Technical and methodical 
assistance. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of High Energy. 1993. In Users handbook. 71p. 
Order Number DE94627992. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 figs. RADIATION DETECTORS/ 
fabrication; RADIATION DETECTORS/maintenance; CRYOGEN- 
ICS; PLASTIC SCINTILLATORS; FABRICATION; MAINTENANCE 


26258 (KFKI-1993-19/D, pp. 112-117) Laser blow-off gener- 
ation processes. Ignacz, P.N. (Koezponti Fizikai Kutato Intezet, 
Budapest (Hungary). Inst. of Particle and Nuclear Physics); Bakos, 
J.S.; Foeldes, |.B.; Kocsis, G. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Sep 1993. 
(CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments, Budapest (Hungary), 29 
Mar - 2 apr 1993). In Workshop on the use of atomic beams in 
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plasma experiments. 157p. Order Number DE94629879. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The blow-off technique is used for obtaining intense atomic 
beams by relatively simple means using only a commercial pulsed 
laser and an evaporated thin film target on top of a substrate trans- 
parent for the laser radiation. The physical process of the 
generation is discussed with particular emphasis on the laser abla- 
tion and foil acceleration phase in a collision dominated dense 
plasma. (K.A.) 6 refs.; 4 figs. 


26259 (KFKI-1993-19/D, pp. 145-150) Investigation of 
Al-blow-off beam composition using a time-of-flight mass- 
spectrometer. Kedves, M.A. (Koezponti Fizikai Kutato Intezet, 
Budapest (Hungary). Research Inst. for Particle and Nuclear 
Physics); Bakos, J.S.; Ignacz, P.N.; Szigeti, J.; Matus, L. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

A ToF mass spectrometer was used to find out from an Al blow- 
off beam the constituent atoms, molecules or clusters. An Al layer 
from a glass disc was shot by a rubby laser, and the neutral part of 
the beam flew through a diaphragm into the M.S. The neutral parti- 
cles were ionized by the pulse of an examiner laser focused to the 
target-point, one mm after the diaphragm. The neutral particles 
supposedly consisted of different numbers of atoms, should have 
different velocities and could be separately investigated by chang- 
ing the delay time between the two laser-shots. The measurements 
showed, that there were only single Al atoms and double Al, 
molecules (dimers) in the Al-beam. (author) 2 refs.; 9 figs. 


26260 (LA-12698-C, pp. 10, Paper 27) Low energy »- 
beams at PSI - results and plans. Kottmann, F. (institut fuer 
Hochenergiephysik, Zuerich (Switzerland)); DeCecco, P.; Hauser, 
P.; Simons, M.; Taqqu, D.; Horvath, D. Los Alamos National Lab., 
NM (United States). Jan 1994. (CONF-9304145—: International 
workshop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the international 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

Future selected experiments with muonic atoms require high in- 
tensities of low energy muons. A method is described in which the 
cyclotron trap is used as an efficient device to decelerate muons in 
thin foils. By applying an electric field to the stop region, some are 
extracted before stopping. Thus muon beams in the energy range 
of 5-40 keV with intensities of 105/s will be produced in the near 
future at PSI. 


26261 (LRP-494/94, pp. 1-4) DAPHNE, a 2D axisymmetric 
electron gun simulation code. Tran, T.M. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Whaley, D.R.; Merazzi, S.; Gruber, 
R. Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP). Apr 1994. 
(CONF-9408116—: 6. joint EPS-APS international conference on 
physics computing, Lugano (Switzerland), Aug 1994). In Papers 
presented at the 6. joint EPS-APS international conference on 
physics computing. 12p. Order Number DE94631113. Source: 
OSTI; NTIS; INIS. 

The 2D axisymmetric code DAPHNE has been developed for the 
design of the magnetron injection guns used in gyrotrons. It is 
based on the domain decomposition technique and the finite ele- 
ment method to solve the Poisson equation in 2D cylindrical (z,r) 
geometry. This phase of the calculations is carried out entirely by 
the existing modules of the ASTRID programming environment. The 
particle trajectories are then determined by using the standard par- 
ticle in cell (PIC) scheme. Several aspects of the numerical model 
used in DAPHNE are detailed in this paper. (author) 1 fig., 5 refs. 


26262 (NIIEFA-P—0906) To the development of cryogenic 
coaxial current leads. Akopyan, D.G.; Koretskij, A.Yu.; Petrov, 
V.V. Nauchno-lssledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (Russian Federation). 1992. 15p. (in Russian). Order 
Number DE94628470. Source: OSTI; NTIS (US Sales Only); INIS. 
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Principles of construction and designs of coaxial current leads 
are presented. The application of the suggested designs are 
preferable in repetition and short duration modes of feeding super- 
conducting devices. 8 refs., 12 figs. 


26263 (NIRS-M-87) Energy loss, range and fluence distri- 
butions, total reaction and projectile fragment production 
cross sections for proton-nucleus and nucleus-nucleus inter- 
actions. Sihver, L.; Kanai, T. National Inst. of Radiological 
Sciences, Chiba (Japan). Jul 1992. 78p. Order Number 
DE94777475. Source: OSTI; NTIS; INIS. 

We have developed a computer code for calculations of energy 
loss (dE/dx) and range distributions for heavy ions in any media. 
The results from our calculations are in very good agreement with 
previous calculations. We have developed semiempirical total reac- 
tion cross section formulae for proton-nucleus (with Z)<26) and 
nucleus-nucleus (with Z, and Z;<26) reactions. These formulae 
apply for incident energies above 15 MeV and 100 MeV/nucleon 
respectively. From the total reaction cross sections, we can calcu- 
late the mean free paths and the fluence distributions of protons 
and heavy ions in any media. We have compared all the calculated 
reaction cross sections and the mean free paths with experimental 
data, and the agreement is good. We have also constructed a pro- 
cedure for calculating projectile fragment production cross sections, 
by scaling semiempirical proton-nucleus partial cross section sys- 
tematics. The scaling is performed using a scaling parameter 
deduced from our reaction cross sections formulae, and additional 
enhancements factors. All products with atomic number ranging 
from that of the projectile (Z,) down to Z=2 can be calculated. The 
agreement between the calculated cross sections and the experi- 
mental data is better than earlier published results. (author). 


6613 Other Aspects of Physical Science 


Refer also to citation(s) 24799, 24966, 25406, 25696, 25713, 
25727, 26107, 26224, 26425 


26264 (I\C-93/317) Sullivan model for wetting transition in 
closed system. Ding, E.J. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 18p. Order Number 
DE94628472. Source: OSTI; NTIS (US Sales Only); INIS. 

The wetting transition in a closed system is analytically dis- 
cussed based on the Sullivan model. In order to have a wetting 
transition in the system the wall potential must have intermediate 
strength. The wetting transition is first order for the finite system, 
while it becomes of second order for the infinite one. In addition, 
the temperature Ty of the wetting transition becomes lower as the 
separation of the two walls decreases. (author). 8 refs, 5 figs. 


26265 (IC-93/318) The propagation of travelling waves for 
stochastic generalized KPP equations. Elworthy, K.D. (Warwick 
Univ., Coventry (United Kingdom). Mathematics Inst.); Zhao, H.Z. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 39p. Order Number DE94628473. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We study the existence and propagation of approximate 
travelling waves of generalized KPP equations with seasonal multi- 
plicative white noise perturbations of Ito type. Three regimes of 
perturbation are considered: weak, milk, and strong. We show that 
weak perturbations have little effect on the wave like solutions of 
the unperturbed equations while strong perturbations essentially 
destroy the wave and force the solutions to die down. For mild 
perturbations we show that there is a residual wave form but prop- 
agating at a different speed to that of the unperturbed equation. In 
the appendix J.G. Gaines illustrates these different regimes by 
computer simulations. (author). 27 refs, 13 figs. 


26266 (IC-93/321) Flexural vibration of thin piezoelectric 
laminate circular cylinder of hexagonal symmetry. Rodriguez, 
R.R.; Camacho, H.S. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1993. 7p. Order Number DE94628474. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes a procedure for calculating the free vibra- 
tion of thin piezoelectric laminate circular cylinder of hexagonal 
symmetry for free boundary condition. The vibration is assumed to 
be governed by the Poisson-Kirchoff theory of flexure, omitting the 
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effects of transverse shear deformation. The frequency equation 
has been obtained. (author). 9 refs, 1 fig. 


26267 (IC—-93/322) General crystal in prebiotic context. Si- 
mon, I. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1993. 5p. Order Number DE94628475. Source: OSTI; NTIS 
(US Sales Only); INIS. 

General crystal is an extension of the crystal concept to any form 
of matter which exhibit neighbour structure determination. This ex- 
tension makes many results of solid state physics applicable to 
heterogeneous matter. Among other it includes the description of 
phase transition from random to unique structure. The advantage 
of the general crystal approach is demonstrated on globular pro- 
tein, on of the most important macromolecules of life, which are 
capable to adopt unique 3D structure spontaneously, regardless of 
the heterogeneous character of their chemical structure and confor- 
mation. It is suggested that the use of general crystal concept may 
help to find candidates among heterogeneous matters capable to 
spontaneous self-organization in the same way as crystallization 
results in unique structure of homogeneous matter, and to apply 
some of the results of solid state physics to describe the phase 
transition and other behaviour of this matter. (author). 10 refs. 


26268 (IC-93/325) The role of triplet correlation function in 
dense fluids. Rashid, R.I.M.A. international Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 10p. Order Number 
DE94628476. Source: OSTI; NTIS (US Sales Only); INIS. 

In the theory of dense liquids, one usually introduces various 
correlation functions for describing properties of such systems. It 
has proved impossible to solve these correlation functions exactly 
and as such one often resorts to some meaningful approximations 
for their solutions. It is well known that unless proper precautions 
are taken, the approximate solutions will violate some useful sum 
rules and thermodynamic consistency conditions. Here the general 
rules for generating thermodynamically consistent approximate cor- 
relation functions are discussed. The role of triplet correlation is 
elucidated further by calculating a residual correction to the va- 
cancy formation energy via three-particle correlation in rare gas 
solids. (author). 16 refs, 4 figs, 1 tab. 


26269 (IC-93/335) Propagation of waves at the loosely 
bonded interface of two porous elastic half-spaces. Tajuddin, 
M. International Centre for Theoretical Physics, Trieste (Italy). Oct 
1993. 5p. Order Number DE94628477. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Employing Biot's theory for wave propagation in porous solids, 
the propagation of waves at the loosely bonded interface between 
two poroelastic half-spaces is examined theoretically. The analo- 
gous study of Stoneley waves for smooth interface and bonded 
interface form a limiting case. The results due to classical theory 
are shown as a special case. (author). 13 refs. 


26270 (IC-93/337) Static parametric fluctuations give non- 
statistical behaviour in uncoupled chaotic systems. Perez, G.; 
Cerdeira, H.A. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 14p. Order Number DE94628478. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We show that an ensemble of logistic maps, with parameters 
distributed in some range inside a chaotic region, cannot be statis- 
tical. This is so because any parameter range for this map includes 
periodic windows. The effects of this periodicity in the averages of 
the system can be estimated, and are also apparent in the power 
spectra of average values. As a counterexample, we show that the 
behaviour for tent maps, where chaotic regions do not include peri- 
odic windows, is statistical. (author). 9 refs, 2 figs, 1 tab. 


26271 (IC—93/357) Photoinduced Bragg grating formation 
in optical fibres as a consequence of convective instability. 
Furman, A.S. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 5p. Order Number DE94628479. Source: OSTI; 
NT!S (US Sales Only); INIS. 

The photoinduced formation of Bragg gratings in optical fibres is 
explained as a consequence of convective instability. Close 
analogy is emphasized between this phenomenon and the photoin- 
duced second harmonic generation in optical fibres. The observed 





grating formation is interpreted as amplification of very low fre- 
quency noise. Predictions concerning the transient processes are 
made which could be checked experimentally. (author). 9 refs. 


26272 (IC—93/361) Surface growth of two kinds of particles 
deposition models. Wei Wang; Cerdeira, H.A. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1993. 21p. Order Num- 
ber DE94628480. Source: OSTI; NTIS (US Sales Only); INIS. 

The surface kinetics with diffusion of two kinds of particles (A 
and C) deposition models, randomlike and ballisticlike depositing 
on a (1 + 1)-dimensional substrate, has been studied in this paper. 
The scaling behaviour of the surface width for these two models is 
obtained for various deposition probability P of particle C (the prob- 
ability of particle A, being 1 - P). We found that both models have 
a scaling behaviour: the surface width growth only depends or the 
time, W ~ t®(P) for the early stage and W ~ t4) for the intermedi- 
ate time, as well as W x L? for the later time with different 
exponents a(P) and G(P) and z for two models. In addition, there 
is a phase transition when the saturation surface widths are scaled 
to the deposition probability P for both models W(t = oo) = P7: be- 
fore and after the transition the scaling exponent + is different. This 
transition is interpreted as that there are different morphologic 
structures when the depositing probability for one kind of particle, 
particle C, is larger than a critical value P.. (author). 16 refs, 5 figs, 
2 tabs. 


26273 (IC—93/362) Dynamical behaviour of the coupled dif- 
fusion map lattice. Wei Wang; Cerdeira, H.A. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1993. 30p. Order Num- 
ber DE94628481. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we report the dynamical study of a coupled diffu- 
sive map lattice with the coupling between the elements only 
through the bifurcation parameter of the mapping function. The dif- 
fusive process of the lattice from an initially random distribution 
state to a homogeneous one and the stable range of the diffusive 
homogeneous attractor are discussed. For various coupling 
strengths we find that there are several types of spatio-temporal 
structures. In addition, the evolution of the lattice into chaos is 
studied and a largest Lyapunov exponent is used to characterize 
the dynamical behaviour. (author). 22 refs, 9 figs. 


26274 (IC—93/363) Effect of critical field on screened di- 
electric breakdown growth. Wang Wei. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1993. 13p. Order Number 
DE94628482. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we have shown that due to a critical field, the pat- 
terns growing in the screened Laplacian field will be affected. 
When the critical field is zero, there is a transition from a dense 
growing to single branch of aggregate. At a higher critical field, the 
pattern shows a spiky-type aggregate, and for a small critical field 
the transition is cut. For an intermediate critical field, the result 
shows that below the transition, there no dense structure. (author). 
9 refs, 2 figs. 


26275 (IC-93/367) Effects of long-range coupling on ag- 
gregation. Canessa, E.; Wang Wei. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1993. 6p. Order Number 
DE94628483. Source: OSTI; NTIS (US Sales Only); INIS. 
Numerical simulations of a 2D biharmonic equation V*u = 0 
show that a transition from dense to multibranched growth is a 
consequence of long-range coupling between displacements on the 
patter formation of fractal aggregates. (author). 7 refs, 2 figs. 


26276 (IC-93/368) A comparison of ionospheric F-layer 
IRI model with experimental data for Ibadan Geog. Lat. 7.4 
deg. N. Adeniyi, J.O. (International Centre for Theoretical Physics, 
Trieste (Italy)); Adimula, |.A. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1993. 5p. Order Number DE94627710. 
Source: OSTI; NTIS (US Sales Only); INIS. 

IRI-90 model of F2 layer was compared with experimental data at 
Ibadan (Geog. Lat. 7.4 deg. N), using NmF2 and hmF2. The study 
was done for both high and low solar activity periods. The NmF2 
model generally agree with observed values during the morning 
hours; 0500 to about 0900 hours local time. The best agreement at 
other hours of the day occurs during the June solstice of the period 
of low solar activity. During period of high solar activity, good 
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agreement occur, between the hours of 0500 to about 1800 hours 
for December solstice period. At other seasons, and apart from the 
periods mentioned above, departures from experimental values of 
NmF2 exist. The magnitude of IRI-hmF2 is higher during the day- 
time at low solar activity period. There is a close agreement during 
the period of high solar activity. The usual post sunset peak nor- 
mally observed in equatorial hmF2 is not present in the IRI model 
for the whole solar cycle period. (author). 4 refs, 8 figs. 


26277 (IC-93/369) On core level electron diffraction. 
Fonda, L. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1993. 37p. Order Number DE94628484. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this article the basic elements of the theory of core level elec- 
tron diffraction are given in a comprehensive form. All relevant 
formulas are obtained rigorously. Some approximations are then 
considered such as those involving single scatterings and plane 
waves. The theory applies both to photo- and Auger-electron 
diffraction. (author). 53 refs, 1 fig. 


26278 (I\C-93/375) Strong-coupling polaron effect in quan- 
tum dots. Zhu Kadi (International Centre for Theoretical Physics, 
Trieste (Italy)); Gu Shiwei. International Centre for Theoretical 
Physics, Trieste (Italy), Nov 1993. 10p. Order Number 
DE94628485. Source: OSTI; NTIS (US Sales Only); INIS. 

Strong-coupling polaron in a parabolic quantum dot is investi- 
gated by the Landau-Pekar variational treatment. The polaron 
binding energy and the average number of virtual phonons around 
the electron as a function of the effective confinement length of the 
quantum dot are obtained in Gaussian function approximation. It is 
shown that both the polaron binding energy and the average num- 
ber of virtual phonons around the electron decrease by increasing 
the effective confinement length. The results indicate that the pola- 
ronic effects are more pronounced in quantum dots than those in 
two-dimensional and three-dimensional cases. (author). 15 refs, 4 
figs. 


26279 (IC-93/381) Membrane phase separations, asymme- 
try and implications in the origin of life. Eze, M.O. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 8p. Order 
Number DE94628486. Source: OSTI; NTIS (US Sales Only); INIS. 

Membrane lipids, by affecting membrane physical state, influ- 
ence solute transport as in Escherichia coli, and play a prominent 
role in homeoviscous (homeophasic) adaptation whereby cells 
adapt to varying temperatures. Thus, on prebiotic earth, lipid-doped 
precells were possibly stabilized. Studies to investigate this hypoth- 
esis are advocated. (author). 19 refs, 4 figs. 


26280 (IC-93/389) Cumulant approach to dynamical 
correlation functions at finite temperatures. Tran Minhtien. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
7p. Order Number DE94628487. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new theoretical approach, based on the introduction of cumu- 
lants, to calculate thermodynamic averages and dynamical 
correlation functions at finite temperatures is developed. The 
method is formulated in Liouville instead of Hilbert space and can 
be applied to operators which do not require to satisfy fermion or 
boson commutation relations. The application of the partitioning 
and projection methods for the dynamical correlation functions is 
discussed. The present method can be applied to weakly as well 
as to strongly correlated systems. (author). 9 refs. 


26281 (IC—93/391) An extension of Freedman’s results on 
a model of predator-prey dynamics as modified by the action 
of a parasite. Tran Van Nhung (Hanoi National Univ., Hanoi (Viet 
Nam). Faculty of Mathematics, Mechanics and Informatics). Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
18p. Order Number DE94628488. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper we consider a model of predator-prey populations 
with parasitic infection in which each individual of prey or predator 
can be invaded by a parasite. This is a generalization of the model 
studied by H.I. Freedman. Our situation is described by system of 
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four autonomous ordinary differential equations. Conditions for per- 
sistence of all populations are given. A discussion of the stability of 
the interior equilibrium is also given. (author). 6 refs. 


26282 (IC—93/398) Enhancement of biomembrane func 
tions under phase-separated conditions: A_ self-organized 
criticality phenomenon?. Eze, M.O.; Chela Flores, J. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1993. 8p. Order 
Number DE94628489. Source: OSTI; NTIS (US Sales Only); INIS. 

Self-organized criticality (SOC) is hereby proposed as a possible 
physical basis for explaining observations in the temperature- 
dependence of the rates of biological membrane-associated 
events. The biomembrane undergoes a reversible, cooperative, 
thermotropic gel-to-liquid crystalline phase transition which is 
broad, and involves lateral phase separation. The lateral phase 
separated (rather than the totally gel-, or the totally liquid 
crystalline-) membrane state has been observed to be the state in 
which vital membrane functions are facilitated. The membrane in 
this unique state is viewed, for our purposes here, as a dynamical, 
extended dissipative system with spatial and temporal degrees of 
freedom, exhibiting power law behaviour, typical of the self- 
organized critical state. Experiments are suggested for verifying 
this hypothesis. (author). 30 refs. 


26283 (IC—94/50) A model for the metal - nonmetal transi- 
tion in metal - molten salt solutions. Yurdabak, D. (international 
Centre for Theoretical Physics, Trieste (Italy)); Akdeniz, Z.; Tosi, 
M.P. International Centre for Theoretical Physics, Trieste (Italy). 
Mar 1994. 6p. Order Number DE94628490. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We outline a theory for the metal - nonmetal transition occurring 
in solutions of alkali metals in molten alkali halides as governed by 
a balance between the binding of ionic clusters by localized elec- 
trons and the excess free energy of an ionic assembly screened by 
metallic electrons. In the model the transition is driven by the com- 
position dependence of the screening length. The theory is 
amenable to an analytic solution within the mean spherical approxi- 


mation when Thomas-Fermi screening is used and the ions are 
described by charged hard spheres. (author). 18 refs. 


26284 (IC-94/59) The origin of chirality in protein amino 
acids. Chela Flores, J. International Centre for Theoretical Physics, 
Trieste (Italy). Mar 1994. 13p. Order Number DE94628491. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the origin of the chirality of protein amino acids from 
the point of view of a phase transition from a racemic mixture into 
an optically pure state. We assume that Bose-Einstein condensa- 
tion may act as an amplification mechanism. The originals theory is 
due to Salam. We suggest a new role for the phase transition. Fol- 
lowing Quack we distinguish parity violation of two kinds (de facto 
and de lege symmetry breaking). While the Salam phase transition 
corresponds to parity violation of the second kind (de lege), the 
phase transition we discuss in this work corresponds to parity vio- 
lation of what we may call a third kind. This is suggested by recent 
experimental phenomena which correlate chiral symmetry breaking 
and pattern formation (spontaneous symmetry breaking that sepa- 
rates an initial racemic mixture into right- and left-handed space 
domains by means of a substrate). Tentative comments are given 


on the eventual design of possible experiments that may test this 
new hypothesis. (author). Refs. 


26285 (IC-94/63) Asymptotically exact solution of a local 
copper-oxide model. Zhang Guangming; Yu Lu. International Cen- 
tre for Theoretical Physics, Trieste (italy). Mar 1994. 11p. Order 
Number DE94628492. Source: OSTI; NTIS (US Sales Only); INIS. 

We present an asymptotically exact solution of a local copper- 
oxide model abstracted from the multi-band models. The phase 
diagram is obtained through the renormalization-group analysis of 
the partition function. In the strong coupling regime, we find an ex- 
actly solved line, which crosses the quantum critical point of the 
mixed valence regime separating two different Fermi-liquid (FL) 
phases. At this critical point, a many-particle resonance is formed 
near the chemical potential, and a marginal-FL spectrum can be 
— for the spin and charge susceptibilities. (author). 15 refs, 1 
ig. 
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26286 (IC-94/75) Molecular relics from chemical evolution 
and the origin of life. Chela Flores, J. International Centre for 
Theoretical Physics, Trieste (Italy). Apr 1994. 16p. Order Number 
DE94628493. Source: OSTI; NTIS (US Sales Only); INIS. 

The main hypothesis proposed in this work intends to remove 
the difficulty that arises from the conjecture that the RNA world 
may have left molecular relics that may still be extant in the 
angiosperms. We discuss whether it is possible to envisage a pos- 
sible evolutionary pathway of the RNA replicators spanning the 
vast time span separating the first appearance of the angiosperms, 
late in the Mesozoic era (the Lower Cretaceous), from the most 
likely suberas in which the RNA world may have occurred, namely 
the Hadean/Early Archean. In order to address this question we 
suggest that through horizontal gene transfer, as well as through a 
series of symbiosis of the precursor cell of the land plants, the 
genes of the replicases (RNA-directed RNA polymerases) associ- 
ated with putative DNA-independent RNA replicators may have 
been transferred vertically, eventually becoming specific to the an- 
giosperms. (author). Refs, 7 tabs. 


26287 (INIS-mf-13949, pp. 21) Nitrogen-14 Nuclear 
Quadrupole Resonance multiple-pulse spin-locking. Furman, 
G.B. (Quatzrin (Israel)). Israel Physical Society, Jerusalem (Israel). 
10 May 1994. 94p. (CONF-9405195—: 1994 annual meeting of the 
Israel Physical Society, Haifa (Israel), 10 May 1994). In /srael/ 
Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NITROGEN 14/nuclear quadrupole res- 
onance; FLOQUET FUNCTION; HAMILTONIANS; PULSE 
TECHNIQUES 


26288 (INIS-mf—13949, pp. 45) Persistent current in a two 
band disordered interacting 1 dimensional ring. Yellin, D. (Bar- 
ilan Univ., Ramat-Gan (Israel). Dept. of Physics); Berkovits, R. 
Israel Physical Society, Jerusalem (Israel). 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In 1994 Israel Physical Society an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 
Short communication. RING CURRENTS/mott scattering 


26289 (IS-T-1672) Support minimized inversion of acous- 
tic and elastic wave scattering. Safaeinili, A. Ames Lab., IA 
(United States). 24 Apr 1994. 109p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE94014233. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on support minimized 
inversion of acoustic and elastic wave scattering: Minimum support 
inversion; forward modelling of elastodynamic wave scattering; 
minimum support linearized acoustic inversion; support minimized 
nonlinear acoustic inversion without absolute phase; and support 
minimized nonlinear elastic inversion. 


26290 (JINR-R-4-93-300) On an expansion of the Fermi 
function. Luk'yanov, V.K. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1993. 3p. (In 
Russian). Order Number DE94628494. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An expansion is obtained of the Fermi-function in the ‘diffuse- 
ness’ parameter where the corresponding coefficients are 
proportional to derivatives of the 6-function. 


26291 (LA-UR-94-1631) The gravitational acceleration of 
antimatter. Holzscheiter, M.H. Los Alamos National Lab., NM 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940187—1: Moriond meeting on gravitation and astrophysics, 
Villars-Sur-Ollon (France), 22-29 Jan 1994). Order Number 
DE94012907. Source: OSTI; NTIS; INIS; GPO Dep. 

We have proposed measuring the acceleration of antiprotons in 
the Earth’s gravitational field by launching antiprotons from a ther- 
mal distribution at 4 K upwards against the force of gravity and 
measuring their time-of-flight (TOF). The TOF distribution thus ob- 
tained will exhibit a cut-off representing the minimum kinetic energy 
necessary to reach the detector at the top of the experiment. The 
cut-off time is independent of the inertial mass of the particles and 





is a direct measure of g for the particles studied. We propose to 
compare the cut-off time, and thereby g, of negative hydrogen ions 
and antiprotons. The single most difficult problem to be solved for 
this method consists of shielding all stray-electric fields to a level 
where the force of gravity is dominating force acting on the parti- 
cle. Alternative methods for reducing the effect of stray-electric 
fields are discussed and a brief analysis of experimental possibili- 
ties using neutral antihydrogen atoms is presented. 


26292 (LA-UR-94-2130) An observational test of magneto- 
spheric field models at geosynchronous orbit. Thomsen, M.F.; 
Weiss, L.A.; McComas, D.J.; Moldwin, M.B.; Reeves, G.D. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9406192-1: 8. international symposium on 
solar terrestrial physics, Sendai (Japan), 6-10 Jun 1994). Order 
Number DE94014462. Source: OSTI; NTIS; INIS; GPO Dep. 

The configuration of the geomagnetic field is an indicator of the 
response of the magnetosphere to the solar wind input. A number 
of empirical magnetospheric field models are currently in use which 
estimate the magnetic field direction and magnitude at any point 
within the magnetosphere under a variety of conditions. Here, the 
global nature of the Tsyganenko 89 [Tsyganenko, 1989] magneto- 
spheric magnetic field model is tested by comparison of the 
model-predicted field orientations with the field orientations derived 
simultaneously at two different locations in geosynchronous orbit 
from the axis of symmetry of the plasma electron distribution func- 
tion (80 eV-40 keV). The results for the particular time interval 
studied are inconclusive because the Tsyganenko 89 model does 
not describe the field at one of the satellites well enough, but the 
procedure itself appears promising. 


26293 (LA-UR-94-2168) Applications of quantum entropy 
to statistics. Silver, R.N.; Martz, H.F. Los Alamos National Lab., 
NM (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408107—2: American Statistical Association, Toronto 
(Canada), 14-18 Aug 1994). Order Number DE94014416. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper develops two generalizations of the maximum entropy 
(ME) principle. First, Shannon classical entropy is replaced by von 
Neumann quantum entropy to yield a broader class of information 
divergences (or penalty functions) for statistics applications. Nega- 
tive relative quantum entropy enforces convexity, positivity, 
non-local extensivity and prior correlations such as smoothness. 
This enables the extension of ME methods from their traditional 
domain of ill-posed in-verse problems to new applications such as 
non-parametric density estimation. Second, given a choice of infor- 
mation divergence, a combination of ME and Bayes rule is used to 
assign both prior and posterior probabilities. Hyperparameters are 
interpreted as Lagrange multipliers enforcing constraints. Conser- 
vation principles are proposed to act statistical regularization and 
other hyperparameters, such as conservation of information and 
smoothness. ME provides an alternative to heirarchical Bayes 
methods. 


26294 (PPPL-2990) Numerical studies on the electromag- 
netic properties of the nonlinear Lorentz Computational model 
for the dielectric media. Abe, H.; Okuda, H. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jun 1994. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94014033. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We study linear and nonlinear properties of a new computer 
simulation model developed to study the propagation of electro- 
magnetic waves in a dielectric medium in the linear and nonlinear 
regimes. The model is constructed by combining a microscopic 
model used in the semi-classica! approximation for the dielectric 
media and the particle model developed for the plasma simula- 
tions. It is shown that the model may be useful for studying linear 
and nonlinear wave propagation in the dielectric media. 


26295 (SLAC-PUB-6514) Notes on the Landau, Pomer- 
anchuk, Midge! effect: Experiment and theory. Perl, M.L. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). May 1994. 15p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC03-76SF00515. (CONF- 
9403127—1: Les rencontres de physique de la vallee d’aoste, La 
Thuile (italy), 6-12 Mar 1994). Order Number DE94013798. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The status of the Landau, Pomeranchuk, Migdal Effect is briefly 
reviewed. A recent experiment at the Stanford Linear Accelerator 
Center substantially agrees with the existing theoretical formulation. 
However, that formulation suffers from an imprecise foundation and 
a lack of generality. The difficulty of finding a simple, explanatory 
picture of the 1/,/K behavior of the Effect is also noted. 


6620 Physics of Elementary Particles and Fields 
Refer also to citation(s) 27160 


26296 (ANL-HEP-CP-94-29) A multi-level object store and 
its application to HEP data analysis. May, E. (Argonne National 
Lab., IL (United States)); Lifka, D.; Malon, D.; Grossman, R.L.; Qin, 
X.; Valsamis, D.; Xu, W. Argonne National Lab., IL (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940492-7: Meet- 
ing on computing in high-energy physics, San Francisco, CA 
(United States), 21-27 Apr 1994). Order Number DE94014010. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We present a design and demonstration of a scientific data man- 
ager consisting of a low overhead, high performance object store 
interfaced to a hierarchical storage system. This was done with the 
framework of the Mark1 testbeds of the PASS project. 


26297 (ANL-HEP-TR-94-34) High Energy Physics Division 
semiannual report of research activities, July 1, 1993- 
December 31, 1993. Wagner, R.; Moonier, P.; Schoessow, P.; 
Talaga, R. Argonne National Lab., IL (United States). May 1994. 
90p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94015024. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the research conducted in the High Energy 
Physics Division of Argonne National Laboratory during the period 
of July 1, 1993—December 31, 1993. Topics covered here include 
experimental and theoretical particle physics, advanced accelerator 
physics, detector development, and experimental facilities re- 
search. Lists of division publications and colloquia are included. 


26298 (CONF-9405180—Summ.) Report on the Expert Meet- 
ing on Particle Physics, OECD Megascience Forum, Villigen, 
Switzerland, 16-18 May 1994. Merzbacher, E. North Carolina 
Univ., Chapel Hill, NC (United States). Dept. of Physics and As- 
tronomy. 4 Jun 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-85ER40219. From Expert 
meeting on particle physics OECD megascience forum; Villigen 
(Switzerland); 16-18 May 1994. Order Number DE94013218. 
Source: OSTI; NTIS; GPO Dep. 

Short communication. HIGH ENERGY PHYSICS/meetings; 
MEETINGS; ACCELERATORS; SUPERCONDUCTING SUPER 
COLLIDER; SWITZERLAND 


26299 (INIS-mf-13915) Paul Scherrer Institut annual report 
1993. Annex |: Annex |: PS! nuclear and particle physics 
newsletter 1993. Frosch, R. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Herlach, D. (eds.). No corporate text available. Feb 
1994. 184p. Order Number DE94629884. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This newsletter contains reports on the following subjects: - ac- 
tivities of the F1 division of PSI, - nuclear and particle physics 
supported by the F1 division, - applications of muons in solid-state 
physics and chemistry. Groups were asked to present new prelimi- 
nary or final results obtained in 1993, and also to send lists of 
papers related to F1-supported work which appeared in scientific 
journals during 1993. (author) figs., tabs., refs. 


26300 (INIS-mf-13949) Israel Physical Society annual 
meeting 1994. Israel Physical Society, Jerusalem (Israel). 10 May 
1994. 94p. (CONF-9405195-: 1994 annual meeting of the Israel 
Physical Society, Haifa (Israel), 10 May 1994). Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 


ERA Vol. 19, No. 9 461 





66 PHYSICS 
6620 Physics of Elementary Particles and Fields 


The publication includes research abstracts in several fields of 
physics: condensed matter, solid state physics, high energy 
physics, medical physics, non-linear physics and plasma physics. 


26301 (LBL-35371) Topics in the structure of hadronic 
systems. Lebed, R.F. (Univ. of California, Berkeley, CA (United 
States). Physics Dept.). Lawrence Berkeley Lab., CA (United 
States). Apr 1994. 124p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO3-76SF00098. Order Number 
DE94014924. Source: OSTI; NTIS; INIS; GPO Dep. 

In this dissertation the author examines a variety of different 
problems in the physics of strongly-bound systems. Each is eluci- 
dated by a different standard method of analysis developed to 
probe the properties of such systems. He begins with an examina- 
tion of the properties and consequences of the current algebra of 
weak currents in the limit of heavy quark spin-flavor symmetry. In 
particular, he examines the assumptions in the proof of the 
Ademollo-Gatto theorem in general and for spin-flavor symmetry, 
and exhibit the constraints imposed upon matrix elements by this 
theorem. Then he utilizes the renormalization-group method to cre- 
ate composite fermions in a three-generation electroweak model. 
Such a model is found to reproduce the same low energy behavior 
as the top-condensate electroweak model, although in general it 
may have strong constraints upon its Higgs sector. Next he uncov- 
ers subtleties in the nonrelativistic quark model that drastically alter 
the picture of the physical origins of meson electromagnetic and 
hyperfine mass splittings; in particular, the explicit contributions 
due to (mg—my) and electrostatic potentials may be overwhelmed 
by other effects. Such novel effects are used to explain the anoma- 
lous pattern of mass splittings recently measured in bottom 
mesons. Finally, he considers the topic of baryon masses in heavy 
fermion chiral perturbation theory, including both tree-level and 
loop effects. 
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Refer also to citation(s) 26213, 26215, 26216, 26217, 26218, 
26219, 26223, 26231, 26247, 26360, 26370, 26373, 26394 


26302 (BONN-TH-94-01) Unifying W-algebras. Blumen- 
hagen, R. (Bonn Univ. (Germany). Physikalisches Inst.); Eholzer, 
W.; Honecker, A.; Hornfeck, K.; Huebel, R. Bonn Univ. (Germany). 
Physikalisches Inst. Apr 1994. 13p. (DFTT-—15/94; HEP-TH- 
9404113). Order Number DE94781768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We show that quantum Casimir W-algebras truncate at degener- 
ate values of the central charge c to a smaller algebra if the rank is 
high enough: Choosing a suitable parametrization of the central 
charge in terms of the rank of the underlying simple Lie algebra, 
the field content does not change with the rank of the Casimir al- 
gebra any more. This leads to identifications between the Casimir 
algebras themselves but also gives rise to new, ‘unifying’ W- 
algebras. For example, the kth unitary minimal model of WA, has a 
unifying W-algebra of type W(2, 3, .., k?+3k+1). These unifying W- 
algebras are non-freely generated on the quantum level and belong 
to a recently discovered class of W-algebras with infinitely, non- 
freely generated classical counterparts. Some of the identifications 
are indicated by level-rank-duality leading to a coset realization of 
these unifying W-algebras. Other unifying W-algebras are new, in- 
cluding e.g. algebras of type WD_,. We point out that all unifying 
quantum W-algebras are finitely, but non-freely generated. (orig.) 


26303 (BONN-TH-94-02) Sigma models in (4,4) harmonic 
superspace. Ivanov, E. (Bonn Univ. (Germany). Physikalisches 
inst.); Sutulin, A. Bonn Univ. (Germany). Physikalisches Inst. Apr 
1994. 33p. (HEP-TH-9404098). Order Number DE94781774. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We define basics of (4,4) 2D harmonic superspace with two inde- 
pendent sets of SU(2) harmonic variables and apply it to construct 
new superfield actions of (4,4) supersymmetric two-dimensional 
sigma models with torsion and mutually commuting left and right 
complex structures, as well as of their massive deformations. We 
show that the generic off-shell sigma model action is the general 
action of constrained analytic superfields q''-') representing twisted 
N=4 multiplets in (4,4) harmonic superspace. The massive term of 
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q‘':1) is shown to be unique; it generates a scalar potential the 
form of which is determined by the metric on the target bosonic 
manifold. We discuss in detail (4,4) supersymmetric group manifold 
SU(2)xU(1) WZNW sigma model and its Liouville deformation. A 
deep analogy of the relevant superconformally invariant analytic 
superfield action to that of the improved tensor N=2 4D multiplet is 
found. We define (4,4) duality transformation and find new off-shell 
dual representations of the previously constructed actions via un- 
constrained analytic (4,4) superfields. The main peculiarities of the 
(4,4) duality transformation are: (i) It preserves manifest (4,4) su- 
persymmetry; (ii) dual actions reveal a gauge invariance needed 
for the onshell equivalence to the original description; (iii) in the ac- 
tions dual to the massive ones 2D supersymmetry is modified off 
shell by SU(2) tensor central charges. The dual representation 
suggests some hints of how to describe (4,4) models with non- 
commuting complex structures in the harmonic superspace. (orig.) 


26304 (BONN-TH-94-03) Wess-Zumino-Novikov-Witten 
models based on Lie superaigebras. Mohammedi, N. Bonn Univ. 
(Germany). Physikalisches Inst. Apr 1994. 10p. Sponsored by 
Alexander von Humboldt-Stiftung, Bonn (Germany). Order Number 
DE94781770. Source: OSTI; NTIS (US Sales Only); INIS. 

The affine current algebra for Lie superalgebras is examined. 
The bilinear invariant forms of the Lie superalgebra can be either 
degenerate or non-degenerate. We give the conditions for a Vira- 
soro construction, in which the currents are primary fields of weight 
one, to exist. In certain cases, the Virasoro central charge is an in- 
teger equal to the super dimension of the group supermanifoid. A 
Wess-Zumino-Novikov-Witten action based on these Lie superalge- 
bras is also found. (orig.) 


26305 (DOE/ER/40291—21) Unusual initial and final state 
effects in quantum chromodynamics: Annual progress report, 
December 18, 1992~December 20, 1993. Nelson, C.A. State 
Univ. of New York, Binghamton, NY (United States). Dept. of 
Physics. Dec 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-86ER40291. Order Number 
DE94015341. Source: OSTI; NTIS; INIS; GPO Dep. 

The author has constructed a number of fundamental tests which 
can be used to probe discrete symmetries, and their possible viola- 
tions, in the required “new physics” beyond the standard model. 
On-going experiments with unpolarized e~ e* collisions contain 
many events for the production-decay sequence e~e* — Z°, y* 
— 7—7* — (A~X)(BtX). By inclusion of p polarimetry observables 
such experiments enable two distinct tests for leptonic CP violation 
in + — pv decay (similarly in + — a;v decay) by generalization of 
the energy correlation function for Z°, or y* — +r—~7* —(p7v)(p*v). 
In other research programs, the author is (i) continuing to investi- 
gate the proposal that partons be identified with nearly degenerate, 
coherent quark-gluon “jet” states, and is (ii) investigating the novel 
consequences of the possible existence of q-bosons and of a re- 
lated completeness relation for the q-analogue coherent states. 
This year the author has also written papers on the zeros of the g- 
analogue exponential function, and on the number and phase 
uncertainties of the q-analogue quantized field. 


26306 (IC-92/332) Creation and development of the uni- 
verse (symmetry approach). Zheludev, |.S. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1993. 38p. Order Num- 
ber DE94628558. Source: OSTI; NTIS (US Sales Only); INIS. 

The model according to which space subreality and time subreal- 
ity are created during Big Bang is introduced. The first one is 
centrosymmetrical, the second anticentrosymmetrical. One to an- 
other they are transformed by mutual "replacement” space and 
time. Such subrealities are not antisubrealities and their elementary 
particles (appeared through Big Bang) are not able to annihilate 
completely because of symmetry conditions. This leads to the ap- 
pearance of condensed matter. The model of two subrealities gives 
the possibility to explain without "parity violation” any physical phe- 
nomena. Four macroscopic rules of symmetry [scale, corkscrew, 
gyroscope and right (left) hand] reflect four fundamental interac- 
tions of our reality. (author). 10 refs, 16 figs. 


26307 (IC—93/217) Gauge dependence and new kind of 
two-dimensional gravity theory with trivial quantum correc- 
tions. Banin, A.T. (Tomskij Gosudarstvennyj Univ., Tomsk (Russian 
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Federation)); Shapiro, |.L. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1993. 9p. Order Number DE94628502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We search for the new kinds of classical potentials in two- 
dimensional induced gravity, which provide the triviality of the 
one-loop quantum corrections. First of all the gauge dependence of 
the effective potential is studied. The unique effective potential, 
introduced by Vilkovisly in 1984 is found to manifest the gauge de- 
pendence due to some unusual properties of the theory under 
consideration. Then we take the gauge of harmonical type, which 
provides the one-loop finiteness off shell, and then the solution for 
the required classical potential is found. (author). 35 refs. 


26308 (IC-93/285) A prescribing geodesic curvature prob- 
lem. Chang, K.C.; Liu, J.Q. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 22p. Order Number 
DE94628503. Source: OSTI; NTIS (US Sales Only); INIS. 

Let D be the unit disk and k be a function on S' = 6D. Find a flat 
metric which is pointwise conformal to the standard metric and has 
k as the geodesic curvature of S'. A sufficient condition for the ex- 
istence of such a metric is that the harmonic extension of k in D 
has saddle points. (author). 11 refs. 


26309 (IC—93/297) Nahm’s product and W-algebra. Pei 
Wang. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1993. 11p. Order Number DE94628504. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We apply Nahm's normal ordered product to the Z, parafermion 
and prove (up to the level k = 4) that different orders of the product 
of generating parafermion with its conjugate, except a normalization 
constant, can be identified with the generators in a W, is equivalent 
to W (2, 3,..., K) algebra. The scheme we describe is also an illus- 
tration of how to enlarge an algebra. Wy to Wx,;. (author). 11 refs. 


26310 (IC—93/320) Generalized phase transformations of 
spinor fields. Mikhov, S.G. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 18p. Order Number 
DE94628505. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper some generalized four parameter phase transfor- 
mations of a Dirac spinor are considered. It is shown that a 
corresponding compensating transformation of the electromagnetic 
fiekd which restores the invariance of the Dirac-Maxwell equation 
might exist, provided some consistency conditions are satisfied by 
the parameters of the transformations. These transformations are 
used further to consider the Maxwell equations under the assump- 
tion that a Bosonization takes place. Only one of the considered 
cases proves to have a solution (the other cases show to be trivial) 
which although unphysical is obtained explicitly. (author). 10 refs. 


26311 (IC—93/327) Relativistic particle with torsion and 
charged particle in a constant electromagnetic field: Identity 
of evolution. Plyushchay, M.S. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 6p. Order Number DE94628506. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The identity of classical motion is established for two physically 
different models, one of which is the relativistic particle with torsion, 
whose action contains higher derivatives and which is the effective 
system for the statistically charged particle interacting with the 
Chern-Simons U(1) gauge field, and another is the (2+1)- 
dimensional relativistic charged particle in external constant 
electromagnetic field. (author). 5 refs. 


26312 (IC-93/328) Deformed Heisenberg algebra and 
fractional spin field in 2+1 dimensions. Plyushchay, M.S. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 
8p. Order Number DE94628507. Source: OSTI; NTIS (US Sales 
Only); INIS. 

With the help of the deformed Heisenberg algebra involving the 
Klein operator, we construct the minimal set of linear differential 
equations for the (2+1)-dimensional relativistic field with arbitrary 
fractional spin, whose value is defined by the deformation parame- 
ters. (author). 23 refs. 


26313 (IC—93/353) One loop renormalization of Chern- 
Simons field theory in operator regularization. Chen, W.F. 
(International Centre for Theoretical Physics, Trieste (Italy)); Zhu, 
Z.Y. International Centre for Theoretical Physics, Trieste (Italy). Oct 
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1993. 7p. Order Number DE94628508. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Operator regularization together with the background field 
method is used to calculate one loop renormalization constant of 
the Chern-Simons field theory. The result shows the existence of 
the famous k shift, ie. k — k + sgn(k)Cy. (author). 10 refs. 


26314 (IC—93/356) Lectures on 2d gauge theories. Topo- 
logical aspects and path integral techniques. Blau, M.; 
Thompson, G. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 69p. Order Number DE94628509. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In these lectures are discussed two classes of two-dimensional 
field theories which are not obviously topological, but which never- 
theless exhibit an intriguing equivalence with certain topological 
theories. These classes are two-dimensional Yang-Mills theory and 
the so-called G/G gauged Wess-Zumino-Witten model. The aim is 
to exhibit and extract the topological information contained in these 
theories and to present a technique which allows to calculate di- 
rectly their partition functions and topological correlation functions 
on arbitrary closed surfaces. 34 refs. 


26315 (I\C-93/379) Twistor-like type 2 superstring with the 
heterotic (2,0) and (4,0) worldsheet supersymmetry. Chikalov, 
V. (Institute of Applied Physics, Sumy (Ukraine)); Pashnev, A. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
5p. Order Number DE94628510. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The twistor-like formulation of type 2 Green-Schwarz superstring 
with N = (2,0) and (4,0) heterotic worldsheet supersymmetry is 
constructed. Both of the Virasoro constraints are solved with the 
help of twistors in dimensions D = 4 and D = 6. As in the case of 
N = (1,0) workdsheet supersymmetry, considered earlier, any world- 
sheet gauge fields enter the actions. On the component level the 
resulting Lagrangians are classically equivalent to the Green- 
Schwarz one. (author). 20 refs. 


26316 (IC—-93/399) Aspects of o models. Randjbar Daemi, 
S.; Strathdee, J. International Centre for Theoretical Physics, Tri- 
este (italy). Nov 1993. 15p. Order Number DE94628511. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some aspects and applications of the o-models in particle and 
condensed matter physics are briefly reviewed. (author). 23 refs. 


26317 (IC—93/402) Possibility of extending space-time co- 
ordinates. Wang Yongcheng. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1993. 7p. Order Number DE94628512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It has been shown that one coordinate system can describe a 
whole space-time region except some supersurfaces on which 
there are coordinate singularities. The conditions of extending a co- 
ordinate from real fiekd to complex field are studied. It has been 
shown that many-valued coordinate transformations may help us to 
extend space-time regions and many-valued metric functions may 
make one coordinate region to describe more than one space-time 
regions. (author). 11 refs. 


26318 (I\C-94/11) First quantized noncritical relativistic 
Polyakov string. Jaskolski, Z. (Wroclaw Univ., Wroclaw (Poland). 
Inst. of Theoretical Physics); Meissner, K.A. International Centre 
for Theoretical Physics, Trieste (italy). Jan 1994. 51p. (HEP-TH- 
9401100.). Order Number DE94628513. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The first quantization of the relativistic Brink-DiVecchia-Howe- 
Polyakov (BDHP) string in the range 1 < d 25 is considered. It is 
shown that using the Polyakov sum over bordered surfaces in the 
Feynman path integral quantization scheme one gets a consistent 
quantum mechanics of relativistic 1-dim extended objects in the 
range 1 <d < 25. In particular, the BDHP string propagator is ex- 
actly calculated for arbitrary initial and final string configurations 
and the Hilbert space of physical states of noncritical BDHP string 
is explicitly constructed. The resulting theory is equivalent to the 
Fairlie-Chodos-Thorn massive string model. In contrast to the con- 
ventional conformal field theory approach to noncritical string and 
random surfaces in the Euclidean target space the path integral 
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formulation of the Fairlie-Chodos-Thorn string obtained in this pa- 
per does not rely on the principle of conformal invariance. Some 
consequences of this feature for constructing a consistent relativis- 
tic string theory based on the "splitting-joining” interaction are 
discussed. (author). 42 refs, 1 fig. 


26319 (IC-94/16) Black hole formation and space-time 
fluctuations in two dimensional dilaton gravity and comple- 
mentarity. Das, S.R. (Tata Inst. of Fundamental Research, 
Bombay (India)); Mukherji, S. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1994. 32p. (TIFR/TH—94-01.). Order 
Number DE94628514. Source: OSTI; NTIS (US Sales Only); INIS. 

We study black hole formation in a model of two dimensional 
dilaton gravity and 24 massless scalar fields with a boundary. We 
find the most general boundary condition consistent with perfect 
reflection of matter and the constraints. We show that in the semi- 
classical approximation and for the generic value of a parameter 
which characterizes the boundary conditions, the boundary starts 
receding to infinity at the speed of light whenever the total energy 
of the incoming matter flux exceeds a certain critical value. This is 
also the critical energy which marks the onset of black hole forma- 
tion. We then compute the quantum fluctuations of the boundary 
and of the rescaled scalar curvature and show that as soon as the 
incoming energy exceeds this critical value, and asymptotic ob- 
server using normal time resolutions will always measure large 
quantum fluctuations of space-time near the horizon, even though 
the freely falling observer does not. This is an aspect of black hole 
complementarity relating directly to quantum gravity effects. (au- 
thor). 30 refs, 4 figs. 


26320 (I\C—94/28) Chiral symmetry breaking in QCD with 
linearly rising confinement potential. Ivanov, A.N. (International 
Centre for Theoretical Physics, Trieste (Italy)); Troitskaya, N.I.; 
Faber, M.; Schaler, M.; Nagy, M. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jan 1994. 14p. Order Number 


DE94628559. Source: OSTI; NTIS (US Sales Only); INIS. 
Chiral symmetry breaking is explored within QCD with linearly 
rising confinement potential at the Nambu-Jona-Lasinio (NJL) 


prescription. The dynamical quark mass is obtained from the gap- 
equation in terms of the string tension a, i.e. m=2 ,/a/x=0.33 GeV 
at o=0.27 GeV?. The phenomenological constants of the NJL local 
four-quark interactions G; and G2 are found equal and expressed 
in terms of the string tension and the confinement radius. It is 
shown that the spectra of low-lying quark-antiquark collective exci- 
tations coincide with those predicted by the NJL model. (author). 
16 refs. 


26321 (IC—94/32) Spontaneous breaking of chiral symme- 
try as a consequence of confinement. Ivanov, A.N. (international 
Centre for Theoretical Physics, Trieste (Italy)); Troiskaya, N.l.; 
Faber, M.; Schaler, M.; Nagy, M. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Feb 1994. 8p. Order Number 
DE94628560. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that at the leading order in large N-expansion a con- 
finement potential, linearly rising at large distances, leads to a 
non-local four-quark interaction which realizes spontaneous 
breaking of chiral symmetry in the same way as the Nambu-Jona- 
Lasinio model does. The Nambu-Jona-Lasinio phenomenological 
constant G,, which is responsible for SBCS, is expressed in terms 
of the string tension and the confinement radius. The dynamical 
quark mass is found as a function on the string tension m=2,/o/ 
n=0.33GeV at 7=0.27 GeV. (author). 13 refs. 


26322 (IC-94/37) On diagonalization in map (M,G). Blau, 
M.; Thompson, G. International Centre for Theoretical Physics, Tri- 
este (Italy). Jan 1994. 41p. Order Number DE94628515. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Motivated by some questions in the path integral approach to 
(topological) gauge theories, we are led to address the following 
question: given a smooth map from a manifold M to a compact 
group G, is it possible to smoothly ‘diagonalize’ it, i.e. conjugate it 
into a map to a maximal torus T of G? We analyze the local and 
global obstructions and give a complete solution to the problem for 
regular maps. We establish that these can always be smoothly di- 
agonalized locally and that the obstructions to doing this globally 
are non-trivial Weyl group and torus bundles on M. We show how 
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the patching of local diagonalizing maps gives rise to non-trivial T- 
bundles, explain the relation to winding numbers of maps into G/T 
and restrictions of the structure group and examine the behaviour of 
gauge fields under this diagonalization. We also discuss the com- 
plications that arise for non-regular maps and in the presence of 
non-trivial G-bundles. In particular, we establish a relation between 
the existence of regular sections of a non-trivial adjoint bundie and 
restrictions of the structure group of a principal G-bundle to T. We 
use these results to justify a Weyl integral formula for functional in- 
tegrals which, as a novel feature not seen in the finite-dimensional 
case, contains a summation over all those topological T-sectors 
which arise as restrictions of a trivial principal G bundle and which 
was used previously to solve completely Yang-Mills theory and the 
G/G model in two dimensions. (author). 13 refs. 


26323 (IC—94/52) On the scalar curvature of minimal hy- 
persurtaces. Cheng Qingming. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1994. 7p. Order Number DE94628516. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we prove that if M is an n-dimensional closed mini- 
mal hypersurface in a unit sphere S™'(1) with constant scalar 
curvature, then S=0, or S=n or S>2n - 6n/n(n+4)+6, where S is the 
squared norm of the second fundamental form of M. Our theorem 
indicates that the conjecture proposed by Chern and Peng-Terng 
would be solved affirmatively. (author). 7 refs. 


26324 (IC-94/56) Topologically stable Z - strings in the su- 
persymmetric standard model. Dvali, G. (Pisa Univ. (Italy). Dipt. 
di Fisica); Senjanovic, G. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1994. 10p. Order Number 
DE94628517. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that the minimal supergravity extension of the standard 
model automatically contains topologically stable electroweak 
strings if the hidden sector is invariant under the exact R- 
symmetry. These defects appear in the form of the semiglobal 
R-strings, which necessarily carry Z-flux inside their core. This re- 
sult is independent from the particular structure of the hidden 
sector. Discussed strings differ fundamentally from the embedded 
Z-strings. If R- symmetry is explicitly broken (e.g. due to an anom- 
aly), the decay of the semiglobal strings may have important 
implications for the baryogenesis. (author). 14 refs. 


26325 (INIS-BR-3339) Renormalization in the stochastic 
quantization of field theories. Brunelli, J.C. Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1991. 121p. (In Portuguese). Order Num- 
ber DE94628518. Source: OSTI; NTIS (US Sales Only); INIS. 

In the stochastic quantization scheme of Parisi and Wu the 
renormalization of the stochastic theory of some models in field 
theory is studied. Following the path integral approach for stochas- 
tic process the 1/N expansion of the non linear sigma model is 
performed and, using a Ward identity obtained, from a BRS sym- 
metry of the effective action of this formulation. It is shown the 
renormalizability of the model. Using the Langevin approach for 
stochastic process the renormalizability of the massive Thirring 
model is studied showing perturbatively the vanishing of the renor- 
malization group’s beta functions at finite fictitious time. (author). 


26326 (INIS-BR-3346) Bosons system with finite repulsive 
interaction: self-consistent field method. Renatino, M.M.B. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 
1983. 71ip. (in Portuguese). Order Number DE94628499. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some static properties of a boson system (T = zero degree 
Kelvin), under the action of a repulsive potential are studied. For 
the repulsive potential, a model was adopted consisting of a region 
where it is constant (r < r-), and a decay as 1/r (r > f-). The self- 
consistent field approximation used takes into account short range 
correlations through a local field corrections, which leads to an ef- 
fective field. The static structure factor S(q-vector) and the effective 
potential +(q-vector) are obtained through a self-consistent calcula- 
tion. The pair-correlation function g(r-vector) and the energy of the 
collective excitations E(q-vector) are also obtained, from the struc- 
ture factor. The density of the system and the parameters of the 
repulsive potential, that is, its height and the size of the constant 
region were used as variables for the problem. The results ob- 
tained for S(q-vector), g(r-vector) and E(q-vector) for a fixed ratio 





fo/te and a variable 4, indicates the raising of a system structure, 
which is more noticeable when the potential became more repul- 
sive. (author). 


26327 (INIS-mf-13949, pp. 50) Topological Landau- 
Ginzburg formulation and _ integrable structure of 2 
dimensional ring theory. Hanany, A. (Weizmann Inst. of Science, 
Rehovoth (israel). Dept. of Physics); Oz, Y.; Plessner, M.R. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195—-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. STRING MODELS/ginzburg-landau theory; 
QUANTUM ELECTRODYNAMICS; TWO-DIMENSIONAL CALCU- 
LATIONS 


26328 (INIS-mf-13949, pp. 52) Quantum gravity from a dy- 
namical space regular time lattice model. Shamir, Y. (Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics). Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195—: 1994 annual meeting of the Israel Physical Society, 
Haifa (israel), 10 May 1994). In Israel physical society 1994 annual 
meeting. Order Number DE94630140. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short communication. QUANTUM GRAVITY/lattice field theory 


26329 (INIS-mf—13949, pp. 51) Phase-space propagators 
for barrier penetration. Marinov, M. (Technion-lsrael Inst. of 
Tech., Haifa (Israel). Dept. of Physics); Segev, B. Israel Physical 
Society, Jerusalem (israel). 1994. 94p. (CONF-9405195-: 1994 
annual meeting of the Israel Physical Society, Haifa (israel), 10 
May 1994). In 1994 Israel Physical Society annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. QUANTUM FIELD THEORY/propagator; 
PHASE SPACE; PROPAGATOR 


26330 (JINR-E—2-93-46) Finite-temperature scalar field 
theory in static de Sitter space. Fursaev, D.V. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics); Miele, G. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1993. 22p. Order 
Number DE94628522. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to ’Physical Review. D, Particles Fields’. 

The finite-temperature one-loop effective potential for a scalar 
field in the static de Sitter space-time is obtained. Within this 
framework, by using ¢-function regularization, one can get, in the 
conformally invariant case, the explicit expression for the stress 
tensor anomaly. Its value turns out to depend on the thermal state 
of the system. This conclusion is different from the one derived by 
other authors, who considered thermal properties of ultraviolet di- 
vergences in static spaces ignoring the effects of horizons. The 
behaviour of the effective potential in the ground state and in de 
Sitter-invariant state is also studied, showing the role played by the 
curvature on the minima. 16 refs. 


26331 (JINR-E-2-93-53) The existence of antiparticies 
seems to forbid violations of statistics. Govorkov, A.B. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 15p. Order Number DE94628523. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to 'Physica A’. 

The impossibility of small violations of Fermi- and Bose-statistics 
even within the nonlocal quantum field theory corresponding to the 
infinite statistics is evident. The existence of antiparticles plays the 
crucial role in this proof. 20 refs. 


26332 (JINR-E-2-93-54) Quantum group gauge theories 
and covariant quantum algebras. |saev, A.P. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics); Popowicz, Z. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1993. 11p. Order 
Number DE94628524. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B’. 

The algebraic formulation of the quantum group gauge models in 
the framework of the R-matrix approach to the theory of quantum 
groups is given. Gauge groups taking values in the quantum 
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groups and noncommutative gauge fields transformed as comod- 
ules under the coaction of the gauge quantum group Gg are 
considered. Using this approach the quantum deformations of the 
topological Chern-Simons models, non-Abelian gauge theories and 
the Einstein gravity are constructed. The noncommutative fields in 
these models generate Gg-covariant quantum algebras. 24 refs. 


26333 (JINR-E-2-93-257) To the Lagrangian formulation of 
NJL model with separable interaction. Anikin, |. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics); lvanov, M.; Kulimanova, N.; Lyubovitskij, V. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Theo- 
retical Physics. 1993. 20p. Order Number DE94628519. Source: 
OSTI; NTIS (US Sales Only); INIS. 

17 refs.; 6 figs.; 3 tabs. Submitted to Yad. Fiz. 

A Lagrangian formulation of the Nambu-Jona-Lasinio model with 
separable interaction is given. The electromagnetic interaction is in- 
troduced in a non-minimal way to the nonlocal quark current. We 
have calculated the pion weak decay constant, the two-photon de- 
cay width, as well as the form factor of the ~*7x° -> +-transition 
and the pion charge form factor. The two adjustable parameters, 
the range parameter appearing in the separable interaction and the 
constituent mass Mg, have been fixed by fitting the experimental 
data for the pion decay constants. 17 refs.; 6 figs.; 3 tabs. Submit- 
ted to Yad. Fiz. 


26334 (JINR-E-2-93-291) Heat Kernel expansion on a cone 
and quantum fields near cosmic strings. Fursaev, D.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 19p. Order Number DE94628520. 
Source: OSTI; NTIS (US Sales Only); INIS. 

24 refs. Submitted to Classical and Quantum Gravity and to the 
Friedman International seminar on Gravitation and Cosmology, St. 
Petersburg, Sep 12-19, 1993. 

An asymptotic expansion of the trace of the heat kernel on a 
cone where the heat coefficients have a delta function behaviour at 
the apex is obtained. It is used to derive the renormalized effective 
action and total energy of a self-interacting quantum scalar field on 
the cosmic string space-time. Analogy is pointed out with quantum 
theory with boundaries. The surface infinities in the effective action 
are shown to appear and are removed by renormalization of the 
string tension. Besides the total renormalized energy turns out to 
be finite due to cancellation of the known non-integrable diver- 
gence in the energy density of the field with a counterterm in the 
bare string tension. 24 refs. Submitted to Classical and Quantum 
Gravity and to the Friedman International seminar on Gravitation 
and Cosmology, St. Petersburg, Sep 12-19, 1993. 


26335 (JINR-E-—2-93-315) The lattice spinor QED Hamilton- 
ian critique of the continuous space approach. Sidorov, A.V.; 
Zastavenko, L.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1993. 20p. Order Number 
DE94628521. Source: OSTI; NTIS (US Sales Only); INIS. 

17 refs. Submitted to Phys. Scr. 

We give the irreproachable, from the point of view of gauge in- 
variance, derivation of the lattice spinor QED Hamiltonian. Our QED 
Hamiltonian is manifestly gauge invariant. We point out important 
defects of the continuous space formulation of the QED that make, 
in our opinion, the lattice QED obviously preferable to the continu- 
ous space QED. We state that it is impossible to give a continuous 
space QED formulation which is compatible with the condition of 
gauge invariance. 17 refs. 17 refs. Submitted to Phys. Ser. 


26336 (JINR-E—2-93-328) On squaring the primary con- 
straints in a generalized Hamiltonian dynamics. Nesterenko, 
V.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1993. 12p. Order Number 
DE94628500. Source: OSTI; NTIS (US Sales Only); INIS. 

16 refs. Submitted to Phys. Lett., Sect. B. 

Consideration of the model of the relativistic particle with curva- 
ture and torsion in the three-dimensional space-time shows that the 
squaring of the primary constraints entails a wrong result. The com- 
plete set of the Hamiltonian constraints arising here corresponds to 
another model with an action similar but not identical with the initial 
action. 16 refs. 16 refs. Submitted to Phys. Lett., Sect. B. 
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26337 (JINR-E-2-93-447) Possible constraints on SUSY- 
model parameters from direct dark matter search. Bednyakov, 
V.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems); Kovalenko, S.G.; Klapdor- 
Kleingrothaus, H.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1993. 8p. Order 
Number DE94628561. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

We consider the SUSY-model neutralino as a dominant Dark 
Matter particle in the galactic halo and investigate some general 
issues of direct DM searches via elastic neutralino-nucleus scatter- 
ing. On the basis of conventional assumptions about the nuclear 
and nucleon structure, without referring to a specific SUSY-model, 
we prove that it is impossible in principle to extract more than three 
constrains on fundamental SUSY-model parameters from the direct 
Dark Matter searches. Three types of Dark Matter detector probing 
different groups of parameters are recognized. 21 refs., 1 tab. 


26338 (JINR-E—2-93-448) On SUSY dark matter detection 
with spiniess nuclei. Bednyakov, V.A. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Kovalenko, S.G.; Klapdor-Kleingrothaus, H.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1993. 16p. Order Number DE94628562. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Physical Review. D, Particles Fields. 

We investigate the role of nuclear spin in elastic scattering of 
Dark Matter (DM) neutralinos from nuclei in the framework of the 
Minimal SUSY standard model (MSSM). The relative contribution 
of spin-dependent axial-vector and spin-independent scalar interac- 
tions to the event rate in a DM detector has been analyzed for 
various nuclei. Within general assumptions about the nuclear and 
nucleon structure we find that for nuclei with atomic weights A > 
50 the spin-independent part of the event rate R,; is larger than the 
spin-dependent one R,, in the domain of the MSSM parameter 
space allowed by the known experimental data and where the ad- 
ditional constraint for the total event rate R=R,4g+R,; > 0.01 is 


satisfied. The latter reflects realistic sensitivities of present and 
near future DM detectors. Therefore we expect equal chances for 
discovering the DM event either with spin-zero or with spin-non- 
zero isotopes if their atomic weights are A, ~A2>50. 33 refs., 3 
figs., 1 tab. 


26339 (JINR-E—2-94-22) Symmetry, Wigner functions and 
particle reactions. Chaviejshvili, M.P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1994. 14p. Order Number DE94629887. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Plenary Report at the 3rd International Wigner Symposium 'Sym- 
metry in Physics’, Oxford, 1993. 

We consider the great principle of physics - symmetry - and 
some ideas, connected with it, suggested by a great physicist Eu- 
gene Wigner. We will discuss the concept of symmetry and spin, 
study the problem of separation of kinematics and dynamics in par- 
ticle reactions. Using Wigner rotation functions (reflecting symmetry 
properties) in helicity amplitude decomposition and crossing- 
symmetry between helicity amplitudes (which contains the same 
Wigner functions) we get convenient general formalism for descrip- 
tion of reactions between particles with any masses and spins. We 
also consider some applications of the formalism. 17 refs., 1 tab. 


26340 (NIKHEF-H-93-02) Existence of a new instanton in 
constrained Yang-Mills-Higgs theory. Klinkhamer, F.R. Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. Mar 1993. 42p. Order Number 
DE94781787. Source: OSTI; NTIS; INIS. 

Our goal is to discover possible new 4-dimensional euclidean so- 
lutions (instantons) in fundamental SU(2) Yang-Mills-Higgs theory, 
with a constraint added to prevent collapse of the scale. We show 
that, most likely, there exists one particular new constrained instan- 
ton (I*) with vanishing Pontryagin index. This is based on a 
topological argument that involves the construction of a non- 
contractible loop of 4-dimensional configurations with a certain 
upperbound on the action, which we establish numerically. We ex- 
pect |* to be the lowest action non-trivial solution in the vacuum 


466 ERA Vol. 19, No. 9 


sector of the theory. There also exists a related static, but unsta- 
ble, solution, the new sphaleron S*. Possible applications of I* to 
the electroweak interactions include the asymptotics of perturbation 
theory and the high-energy behaviour of the total cross-section. 
(orig.) 


26341 (NIKHEF-H-93-03) The universality of the shift of 
the Chern-Simon parameter for a general class of BRS invari- 
ant regularizations. Giavarini, G. (Paris-7 Univ., 75 (France). Lab. 
de Physique Theorique et Hautes Energies); Martin, C.P.; Ruiz 
Ruiz, F. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. 1993. 8p. 
(FTUAM-93-03; LPTHE-93-06). Order Number DE94781784. 
Source: OSTI; NTIS; INIS. 

We consider a biparametric family of BRS invariant regularization 
methods of SU(N) Chern-Simons theory (the parameters defining 
the family taking arbitrary values in bbfR*) and show that the shift 
k—k+sign(k)N of the Chern-Simons parameter k occurs for arbi- 
trary values of the family defining parameters. This supports 
irrefutably the conjecture that the shift of k is universal for BRS in- 
variant regulators. (orig.) 


26342 (NIKHEF-H-93-04) SUSY in the sky. Gibbons, G.W. 
(Cambridge Univ. (United Kingdom). Dept. of Applied Mathematics 
and Theoretical Physics (DAMTP)); Rietdijk, R.H.; Holten, J.W. van. 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. 1993. 29p. (DAMTP-R-92/43). 
Order Number DE94781789. Source: OSTI; NTIS; INIS. 

Spinning particles in curved space-time can have fermionic sym- 
metries generated by the square root of bosonic constants of 
motion other than the Hamiltonian. We present a general analysis 
of the conditions under which such new supersymmetries appear, 
and discuss the Poisson-Dirac algebra of the resulting set of 
charges, including the conditions of closure of the new algebra. An 
example of a new non-trivial supersymmetry is found in black-hole 
solutions of the Kerr-Newman type and corresponds to the Killing- 
Yano tensor, which plays an important role in solving the Dirac 
equation in these black-hole metrics. (orig.) 


26343 (NIKHEF-H-93-17) Abelian Chern-Simons theory as 
the strong large-mass limit of topologically massive abelian 
gauge theory: the Wilson loop. Giavarini, G. (Parma Univ. (italy). 
Ist. di Fisica); Martin, C.P.; Ruiz Ruiz, F. Nationaal Inst. voor Kern- 
fysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie H. 1993. 18p. (FTUAM-—93-27; UPRF—-93-376). Order Num- 
ber DE94778517. Source: OSTI; NTIS. 

We show that the renormalized vacuum expectation value of the 
Wilson loop for topologically massive abelian gauge theory in 
bbfR® can be defined so that its large-mass limit be the renormal- 
ized vaccum expectation value of the Wilson loop for abelian 
Chern-Simons theory also in bbfR®. (orig.) 


26344 (NIKHEF-H-93-18) Brownian motion and the heat 
equation on superspace and anyspace. Majid, S. (Cambridge 
Univ. (United Kingdom). Dept. of Applied Mathematics and Theo- 
retical Physics (DAMTP)); Rodriguez-Plaza, M.J. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. 1993. 12p. (DAMTP-—93-36). Order Num- 
ber DE94778516. Source: OSTI; NTIS. 

We use random walks to study diffusion on anyspace. Anyspace 
is characterized by co-ordinate ¢ with éN=0 and _ statistics 
¢’=e*7!/Ne’¢ between independent copies. Anyonic integration and 
anyonic Dirac 6-functions are introduced, and reduce to familiar re- 
sults for supersymmetry when N=2. These ingredients are then 
used to formulate and solve the resulting anyonic diffusion equa- 
tion. (oirg.) 


26345 (NIKHEF-H-93-21) Structure of BRS-invariant local 
functionals. Brandt, F. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 21p. Order Number DE94778521. Source: OSTI; NTIS. 

For a large class of gauge theories a nilpotent BRS-operator s is 
constructed and its cohomology in the space of local functionals of 
the off-shell fields is shown to be isomorphic to the cohomology of 
s=s+d on functions f(C,T) of tensor fields T and of variables C 
which are constructed of the ghosts and the connection forms. The 
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result allows general statements about the structure of invariant 
classical actions and anomaly cadidates whose BRS-variation van- 
ishes off-shell. The assumptions under which the result holds are 
thoroughly discussed. (orig.) 


26346 (NIKHEF-H—93-22) Antifield dependence of anoma- 
lies. Brandt, oF. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 13p. Order Number DE94781785. Source: OSTI; NTIS; INIS. 

It is shown that generally the consistency equation for anomalies 
of quantum field theories has solutions which depend nontrivially 
on the sources of the (generalized) BRS-transformations of the 
fields. Explicit previously unknown examples of such solutions are 
given for Yang-Mills and super Yang-Mills theories. (orig.) 


26347 (NIKHEF-H-93-23) Baecklund transformations and 
zero-curvature representations of systems and partial differen- 
tial equations. Brandt, F. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
1993. 21p. Order Number DE94778518. Source: OSTI; NTIS. 

It is shown that Baecklund transformations (BTs) and zero- 
curvature representations (ZCRs) of systems of partial differential 
equations (PDEs) are closely related. The connection is estab- 
lished by nonlinear representations of the symmetry group 
underlying the ZCR which induce gauge transformations relating 
different BTs. This connection is used to construct BTs from ZCRs 
(and vice versa). Furthermore a procedure is outlined which allows 
a systematic search for ZCRs of a given system of PDEs. (orig.) 


26348 (NIKHEF-H—-93-28) The quantum symmetry of ratio- 
nal field theories. Fuchs, J. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
Dec 1993. 19p. (CONF-9306346—: 3. international conference on 
mathematical physics, string theory and quantum gravity, Alushta 
(Ukraine), Jun 1993; HEP-TH-9312026). Order Number 
DE94778745. Source: OSTI; NTIS. 

The quantum symmetry of a rational quantum field theory is a 
finite-dimensional multi-matrix algebra. Its representation category, 
which determines the fusion rules and braid group representations 
of superselection sectors, is a braided monoidal C*-category. Vari- 
ous properties of such algebraic structures are described, and 
some ideas concerning the classification programme are outlined. 
(orig) 


26349 (NiKHEF-H-94-05) Towards a classification of ratio- 
nal Hopf algebras. Fuchs, J. (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie 
H); Ganchev, A.; Vecsernyes, P. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
Feb 1994. 41p. (KL-TH-94-4; HEP-TH-9402153). Order Number 
DE94778744. Source: OSTI; NTIS. 

Rational Hopf algebras, i.e. certain quasitriangular weak quasi- 
Hopf *-algebras, are expected to describe the quantum symmetry 
of rational field theories. In this paper methods are developed 
which allow for a classification of all rational Hopf algebras that are 
compatible with some prescribed set of fusion rules. The algebras 
are parametrized by the solutions of the square, pentagon and 
hexagon identities. As examples, we classify all solutions for fusion 
rules with not more than three sectors, as well as for the level 
three affine A;(") fusion rules. We also establish several general 
properties of rational Hopf algebras and present a graphical de- 
scription of the coassociator in terms of labelled tetrahedra. The 
latter construction allows to make contact with conformal field the- 
ory fusing matrices and with invariants of three-manifolds and 
topological lattice field theory. (orig.) 


26350 (WIS-PH-93-98) Supersymmetry and light quark 
masses in a realistic superstring model. Halyo, Edi. Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Oct 1993. 
24p. Order Number DE94628530. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We examine the light quark masses in a standard-like super- 
string model in the four dimensional free fermionic formulation. We 
find that the supersymmetry constraints in the observable and hid- 
den sectors eliminate all large contributions to my, and mg and 
force them to be much smaller than the other quark masses. The 


requirement for an acceptable Higgs doublet spectrum results in 
My<<mg. In these models a realistic mg can always be obtained 
whereas my is at most 10-5 MeV. For particular choices on flat di- 
rection or vacua m, can be as small as 10-” MeV but cannot 
vanish. (author) 15 refs, 2 tabs. 


26351 (WIS-PH-93-114) TeV scale leptoquarks as a signa- 
ture of standard-like superstring models. Halyo, E. Weizmann 
Inst. of Science, Rehovoth (israel). Dept. of Physics. Dec 1993. 
15p. Order Number DE94628529. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We show that there can be TeV scale scalar and fermionic lepto- 
quarks with very weak Yukawa couplings in a generic standard-like 
superstring model. Leptoquark (down-like) quark mixing though 
present, is not large enough to violate the unitary bounds on the 
CKM matrix. The constraints on the leptoquark masses and cou- 
plings from flavor changing neutral currents are easily satisfied 
whereas those from baryon number violation may cause problems. 
The leptoquarks of the model are compared to the ones in the E, 
Calabi-Yau models. (author) 14 refs. 


26352 (WIS-PH-94-4) R parity in standard-like superstring 
models. Halyo, Edi. Weizmann Inst. of Science, Rehovoth (israel). 
Dept. of Physics. Jan 1994. 12p. Order Number DE94628531. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the R symmetries of standard-like superstring 
models. At the level of the cubic superpotential there are three 
global U(1) R symmetries. These are broken explicitly by N > 3 
terms in the superpotential and spontaneously by scalar Vacuum 
Expectation values necessary to preserve supersymmetry at Mp. A 
Z2 discrete symmetry remains but is equivalent to fermion number 
modulo 2. These models possess an effective R parity which 
arises from the interplay between the gauged U(1)s_, and U(1)r.- 
(author). 14 refs. 
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Refer also to citation(s) 26305, 26320, 26321, 26327, 26328, 
26394, 26397, 26419, 26422, 26423, 26445, 26446, 26447, 26579, 
26580, 26582, 26583, 26584, 26586, 26594, 26679, 26681, 26683, 
26684 


26353 (ANL-HEP-PR-94-02) The three loop equation of 
state of QED at high temperature. Coriano, C. (Argonne National 
Lab., IL (United States)); Parwani, R.R. Argonne National Lab., IL 
(United States). May 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94015029. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present the three loop contribution (order e*) to the 
pressure of Quantum Electrodynamics at high temperature for 
massless electrons. The calculations are performed in the imagj- 
nary time formalism. Dimensional regularization is used for the 
regulation of both the ultraviolet and infrared singularities, and also 
to prevent overcounting of diagrams during resummation. 


26354 (DESY-93-171) The interquark potential: a QCD 
lattice analysis. Born, K.D. (Technische Hochschule Aachen (Ger- 
many). Inst. fuer Theoretische Physik); Laermann, E.; Sommer, R.; 
Zerwas, P.M.; Walsh, T.F. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1993. 16p. (BI-TP—93/69). Order 
Number DE94778766. Source: OSTI; NTIS (US Sales Only); INIS. 

We report on a QCD analysis of the potential between heavy 
quarks. Our calculation includes light quark loops and is carried out 
on a 16°x24 lattice for couplings 6=5.35 and 5.15 and a quark 
mass amg=0.010. We generated lattice configurations using a hy- 
brid Monte Carlo algorithm for Ne=4 flavors of staggered fermions. 
We can explore distances between 0.12 fm and 0.9 fm for these 
parameters. The shape of the resulting potential is well described 
by the superposition of a term proportional to 1/R and a linear con- 
finement potential. This full QCD potential is compared to results 
obtained from quenched approximation simulations on lattices of 
the same size and with the same value of the cutoff. We discuss a 
rough estimate of the QCD coupling. (orig.) 
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26355 (DESY—93-172) Spin dependence of the heavy-quark 
potential: a QCD lattice analysis. Born, K.D. (Technische 
Hochschule Aachen (Germany). Inst. fuer Theoretische Physik); 
Laermann, E.; Walsh, T.F.; Zerwas, P.M. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1993. 14p. 
(BI-TP-93/74). Order Number DE94778765. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We have investigated the spin dependence of the potential be- 
tween heavy quarks in full lattice QCD, including the effects of light 
quark loops. The form of the spin-orbit, the tensor and the 
spin-spin forces present clear evidence for long-range scalar con- 
finement supplemented by a Coulomb force at short distances. 
This agrees with observations from quarkonium spectroscopy. The 
QCD simulation has been carried out for Kogut-Susskind fermions 
with four degrees of freedom at a gauge coupling 6 = 5.35 anda 
quark mass amg = 0.01 on a 16° x 24 size lattice. This corre- 
sponds to a lattice spacing 0.12 fm, a spatial lattice size of about 2 
fm and a light quark mass of 48 MeV. (orig.) 


26356 (DESY—94-025) Finite temperature effective potential 
to order g*,\* and the electroweak phase transition. Fodor, Z.: 
Hebecker, A. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Feb 1994. 26p. Order Number DE94778761. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The standard model effective potential is calculated at finite tem- 
perature to order g¥, * and a complete zero temperature 
renormalization is performed. In comparison with lower order calcu- 
lations the strength of the first order phase transition has increased 
dramatically. This effect can be traced back to infrared contribu- 
tions from typical non-Abelian diagrams and to the infrared 
behaviour of the scalar sector close to the critical temperature. 
Several quantities, e.g. surface tension, latent heat and field ex- 
pectation vaiue are analyzed for an SU(2)-Higgs model and for the 
full standard model in detail. An explicit formula enabling further 
analytic or numerical study is presented. (orig.) 


26357 (DOE/ER/40577-4) Theoretical studies in elementary 
particle physics: Annual technical progress report. Collins, J. 
Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Physics. [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER40577. Order Num- 
ber DE94015343. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a report on research conducted at Penn State University 
under grant number DE-FG02-90ER-40577, from November 1992 
to present. The author is a member of the CTEQ collaboration (Co- 
ordinated Theoretical and Experimental Project on Quantitative 
QCD). Some of the work in CTEQ is described in this report. Top- 
ics which the authors work has touched include: polarized hard 
scattering; hard diffraction; small x and perturbative pomeron 
physics; gauge-invariant operators; fundamental QCD; heavy 
quarks; instantons and deep inelastic scattering; non-perturbative 
corrections to 7 decay. 


26358 (IC—93/271) The problem of phase transition and the 
heavy ion collisions at very high energies. Waheed, A. Interna- 
tional Centre for Theoretical Physics, Trieste (italy). Sep 1993. 20p. 
Order Number DE94628584. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper presents a review of our current understanding of de- 
confined phases of strongly interacting matter at high energy 
densities - quark matter, or the quark-gluon plasma, likely to be 
produced in ultra-relativistic heavy ion collisions. Properties of the 
deconfined quark matter and speculations concerning the ways in 
which this phase transition can be explored in laboratory are dis- 
cussed. Some suggestions have been put forward for the future 
experiments. (author). 91 refs. 


26359 (IC-93/311) Unification of electromagnetic, strong 
and weak interaction. Duong Van Phi (international Centre for 
Theoretical Physics, Trieste (Italy)); Duong Anh Duc. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 13p. Order 
Number DE94628570. Source: OSTI; NTIS (US Sales Only); INIS. 

The Unification of Electromagnetic, Strong and Weak Interac- 
tions is realized in the framework of the Quantum Field Theory, 
established in an 8-dimensional Unified Space. Two fundamental, 
spinor and vector field equations are considered. The first of the 
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matter particles and the second is of the gauge particles. Interac- 
tion Lagrangians are formed from the external and internal currents 
and the external and internal vector field operators. Generators of 
the local gauge transformations are the combinations of the matri- 
ces of the first field equation. (author). 15 refs. 


26360 (IC—93/340) A space-time lattice version of scalar 
electrodynamics. Kijowski, J. (International Centre for Theoretical 
Physics, Trieste (Italy)); Thielmann, A. International Centre for The- 
oretical Physics, Trieste (Italy). Oct 1993. 30p. Order Number 
DE94628577. Source: OSTI; NTIS (US Sales Only); INIS. 

A Minkowski-lattice version of quantum scalar electrodynamics is 
constructed. Quantum field is consequently described in a gauge- 
independent way, i.e. the algebra of quantum observables of the 
theory is generated by gauge-invariant operators assigned to zero-, 
one-, and two-dimensional elements of the lattice. The operators 
satisfy canonical commutation relations. Field dynamics is formu- 
lated in terms of difference equations imposed on the field 
operators. The dynamics is obtained from a discrete version of the 
path-integral. (author). 19 refs. 


26361 (I\C-94/15) Baryon number fluctuations in a quark- 
hadron phase transition. Singh, C.P. (Banaras Hindu Univ., 
Varanasi (India). Dept. of Physics); Patra, B.K.; Uddin, S. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 19p. 
Order Number DE94628585. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Isothermal baryon number fluctuations arising from a first-order 
quark-hadron phase transition in the early universe are obtained by 
including the quark-gluon interactions up to the order g*s in the 
perturbative QCD coupling constant in the quark-gluon plasma 
(QGP) phase and the finite size volume corrections for the hadrons 
in the hadron-resonance gas (HRG) and their effects on the pri- 
mordial nucleosynthesis (PNS) are analyzed. The ratio of the 
baryon-number densities in the QGP and HRG phases at the criti- 
cal temperature T, is larger than one in the range 150 MeV < T-, 
< 260 MeV. However, it is far larger than one even when T, is 
outside this range thus affecting primordial nucleosynthesis signifi- 
cantly. (author). 14 refs, 4 fig, 1 tab. 


26362 (1C-94/40) Supersymmetric singlet majorons and 
cosmology. Chun, E.J. (international Centre for Theoretical 
Physics, Trieste (Italy)); Kim, H.B.; Lukas, A. International Centre 
for Theoretical Physics, Trieste (Italy). Feb 1994. 14p. (SNUTP-—94- 
15; TUM-TH—164/94.). Order Number DE94628571. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We examine cosmological constraints on the lepton number 
breaking scale in super-symmetric singlet majoron models. Special 
attention is drawn to the model dependence arising from the partic- 
ular choice of a certain majoron extension and a cosmological 
scenario. We find that the bounds on the symmetry breaking scale 
can vary substantially. Large values of this scale can be allowed if 
the decoupling temperature of majoron and majorino exceeds the 
reheating temperature of inflation. In the opposite case an upper 
bound depending on the majoron model can be obtained which, 
however, is unlikely to be much larger than 101° GeV. (author). 13 
refs, 2 figs. 


26363 (INIS-mf—13949, pp. 48) Quark solitons from effec- 
tive action of QCD. Frishman, Y. (Weizmann Inst. of Science, 
Rehovoth (israel). Dept. of Physics); Hanany, A.; Karliner, M. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SOLITONS/quark matter; QUANTUM 
CHROMODYNAMICS; SOLITONS 
26364 (INIS-mf-13949, pp. 49) Subtleties in QCD theory in 
two dimensions. Frishman, Y. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics); Hanany, A.; Sonnenschein, J. 
Israel Physical Society, Jerusalem (Israel). 10 May 1994. 94p. 
(CONF-9405195—: 1994 annual meeting of the Israel Physical So- 
ciety, Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 
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annual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. QUANTUM CHROMODYNAMICS/ 
yang-mills theory; COUPLING CONSTANTS; QUARKS; TWO- 
DIMENSIONAL CALCULATIONS 


26365 (INIS-RU-376, pp. 176) Convenience of quantum 
electrodynamics testing by means of orthopositronium helical 
annihilation amplitudes. Baryshevskij, V.G.; Metelitsa, O.N. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POSITRONIUM/annihilation; QUANTUM 
ELECTRODYNAMICS; POSITRONIUM; ANNIHILATION 


26366 (JINR-E-2-93-38) The U(3) x U(3) Nambu - Jona- 
Lasinio model with the gluon condensate and axial anomaly at 
finite temperature. Kalinovskij, Yu.L.; Volkov, M.K. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 18p. Order Number DE94628588. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to ‘International Journal of Modern Physics A’. 

The U(3) x U(3) Nambu - Jona-Lasinio model with the gluon 
condensate and axial anomaly ('t Hooft determinant) is investi- 
gated at finite temperature. The behaviour of the constituent quark 
masses, quark condensates, meson masses, coupling constants as 
functions of temperature is studied. It is shown that the gluon con- 
densate plays a stabilizing role for the behaviour of physical 
quantities when temperature changes. This influence is more visi- 


ble for the light quarks (up and down). The axial anomaly and the 


mixing angle (n - n) decrease with increasing temperature. 26 
refs., 11 figs. 


26367 (JINR-E-2-93-71) On the problem of unboundedness 
from below of the spinor QED Hamiltonian. Zastavenko, L.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1993. 15p. Order Number DE94628579. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to 'Physica Scripta’. 

It is show that the Hamiltonian Hgep + Heo, where Hae_p is the 
spinor QED Hamiltonian and Hp is the positive transversal photon 
mass term, is unbounded from below if the electromagnetic cou- 
pling constant e* is small enough, e* < ep?, and the transversal 
photon squared mass parameter M? is not large: 0 < M® < ce*(1 
- e*/@9)F, here, | is the cut-off parameter; and c and ep, positive 
constants which do not depend on any parameters. 7 refs. 


26368 (JINR-E-2-93-286) On the Compton non-Abelian 
twist-3 asymmetry. Korotkiyan, V.M.; Teryaev, O.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 7p. Order Number DE94628586. Source: OSTI; 
NTIS (US Sales Only); INIS. 

8 refs.; 2 figs. Submitted to Phys. Lett., B. 

The ‘fermion poles’ contribution to the twist-3 single asymmetry 
in the gluon Compton process is calculated. The ‘gluon poles’ con- 
tribution appeared to be equal to zero. Qualitative predictions for 
the direct photon and jets asymmetries are presented. 8 refs.; 2 
figs. Submitted to Phys. Lett., B. 


26369 (JINR-E-2-93-290) Generalization of the Rayleigh 
formula to the model with ring-shaped potentials. Mardoyan, 
L.G. (Erevanskij Gosudarstvennyj Univ., Erevan (Armenia)); Ter- 
Antonyan, V.M.; Chatrchyan, T.A.; Sisakyan, A.N. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 7p. Order Number DE94628578. Source: OSTI; 
NTIS (US Sales Only); INIS. 

10 refs. Submitted to International Workshop 'Symmetry Methods 
in Physics’, Jul 6-10, 1993, Dubna, Russia. 


The motion of a quantum particle is investigated in the ring- 
shaped model when the ‘bare’ potential is equal to zero. Factorized 
in the spherical and cylindrical coordinates bases of this model are 
derived. The generalization of the Rayleigh expression for the 
plane wave expansion in the spherical waves is derived. 10 refs. 
Submitted to International Workshop ‘Symmetry Methods in 
Physics’, Jul 6-10, 1998, Dubna, Russia. 


26370 (JINR-E-2-93-340) Covariant single-time equations 
for a system of N spinor particles. Dej, E.A. (Gomel’skij Gosu- 
darstvennyj Univ., Gomel (Belarus)); Kapshaj, V.N.; Skachkov, 
N.B. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1993. 20p. Order Number 
DE94628587. Source: OSTI; NTIS (US Sales Only); INIS. 

19 refs.; 1 fig. Submitted to Teor. Mat. Fiz. 

Based on the field-theoretical Green functions that describe a 
system of N fermions in terms of a single-time variables we have 
derived covariant equations for the wave function of a bound state. 
The interaction operators in these equations and normalization 
conditions for the wave function are determined. As an example, 
the baryon is considered as a bound state of three quarks. 19 
refs.; 1 fig. 19 refs.; 1 fig. Submitted to Teor. Mat. Fiz. 


26371 (JINR-E-4-93-55) ‘Dressing’ and bound states in 
quantum field theory. Shirokov, M.|. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1993. 18p. Order Number DE94628580. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to ‘International Journal of Modern Physics A’. 

The program of introducing ‘dressed’ particles (instead of ‘bare’ 
ones) was suggested earlier by L. Faddev et al. It is modified here 
for the case when ‘dressed’ states can decay. On the basis of this 
‘dressing’ formalism, a new approach is proposed to the problem 
of bound states in field theories such as the hydrogen atom and 
the positronium in QED or hadrons in QCD. Peculiarities of this ap- 
proach as compared to the known ones are discussed. 22 refs. 


26372 (LA-12698-C, pp. 1, Paper 1) Precision tests of the 
standard model. Langacker, P. (Univ. of Pennsyivania, Philadel- 
phia, PA (United States)). Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145-—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The current status of precision electroweak tests for testing the 
standard model, constraining the t quark, and searching for new 
physics are probed. The role of precise low energy experiments, 
such as parity violation in ordinary and muonic atoms, in searching 
for new physics and their complementarity to Z-poles results is em- 
phasized. 


26373 (LA-12698-C, pp. 8, Paper 11) Neutrino mass and T- 
violation in nuclear muon capture. Popov, N. (Unversitaet 
Muenchen (Germany)); Ciechanowicz, S. Los Alamos National 
Lab., NM (United States). Jan 1994. (CONF-9304145—: Interna- 
tional workshop on low energy muon science (LEMS ‘93), Santa 
Fe, NM (United States), 4-8 Apr 1993). In Proceedings of the Inter- 
national Workshop on Low Energy Muon Science: LEMS’ 93. 
552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The authors discuss neutrino mass and T-violating effects in the 
nuclear muon capture. T-odd observables are analyzed taking into 
account nonzero neutrino mass. Possible T-violating nuclear forces 
are also taken into account. Neutrino transversal polarization could 
be very sensitive to neutrino mass exhibiting CP-odd effect. 


26374 (LA-UR-94-2100) Finite boson mappings of fermion 
systems. Johnson, C.W.; Ginocchio, J.N. Los Alamos National 
Lab., NM (United States). [1994]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940697-1: International conference on perspectives for the 
interacting Boson model on the occasion of its 20th anniversary, 
Padua (Italy), 13-17 Jun 1994). Order Number DE94014478. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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We discuss a general mapping of fermion pairs to bosons that 
preserves Hermitian conjugation, with an eye towards producing fi- 
nite and usable boson Hamiltonians that approximate well the 
low-energy dynamics of a fermion Hamiltonian. 


26375 (LA-UR-94-2228) From the shell model to the inter- 
acting boson model. Ginocchio, J.N.; Johnson, C.W. Los Alamos 
National Lab., NM (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9403135—1: International symposium on frontiers 
of nuclear structure physics, Tokyo (Japan), 2-5 Mar 1994). Order 
Number DE94014486. Source: OSTI; NTIS; INIS; GPO Dep. 

Starting from a general, microscopic fermion-pair-to-boson map- 
ping of a complete fermion space that preserves Hermitian 
conjugation, we show that the resulting infinite and non-convergent 
boson Hamilitonian can be factored into a finite (e.g., a 1 + 2-body 
fermion Hamiltonian is mapped to a 1 + 2-body boson Hamiltonian) 
image Hamilitonian times the norm operator, and it is the norm op- 
erator that is infinite and non-convergent. We then truncate to a 
collective boson space and we give conditions under which the ex- 
act boson images of finite fermion operators are also finite in the 
truncated basis. 


26376 (LYCEN-T—9254) Search of a neutral particle pro- 
duced in a strong field by photon-crystal interaction. Lautesse, 
P. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique Nu- 
cleaire; Lyon-1 Univ., 69 (France). Apr 1992. 127p. (in French). 
Order Number DE946298889. Source: OSTI; NTIS (US Sales Only); 
INIS. 

High energy (between 80 and 130 GeV) and low divergence 
(60urd) photons beam is produced by 150 GeV electrons 
Bremsstrahlung on a lead converter (0.1 radiation length). The 
photons pass through the <110> Germanium crystal axe (400m). 
According to the new result obtained in heavy ions-heavy atoms 
experiments at Gesellschaft fuer Schwerionenforschung (GSI), we 
are searching for a neutral particle of mass around 1.8 MeV/c?. In- 
teraction of high energy photons with the macroscopic electrical 
crystal field, leave to similar conditions than these obtained in 


heavy ions-heavy atoms experiments. The experimental set up al- 


low to observe particles with lifetime between 10-'7 sec. and 
10-19 sec. The electron-positron distance is measured by mi- 
crostrips (pitch of 50 ym) distant from 80 m from the crystal (the 
electron-positron angle is about 10urad). Like the vertex of decay 
of the neutral particle is not known, the beam is shielded against 
earth magnetical field in order to have a good accuracy of the 
electron-positron angle. In order to reduce multiple scattering and 
to eliminate background production the vacuum pipe is maintained 
to 10-% torr. Electron and positron energies are determined by 
multiwires proportional chambers and a magnet. The electron- 
positron invariant mass is reconstructed, a bump at 1.8 MeV/c* on 
the mass spectra would prove the existence of a new neutral parti- 
cle not previous by quantum electrodynamic (QED). 


26377 (NIKHEF-H-94-02) A mew perspective on elec- 
troweak strings. Klinkhamer, F.R. (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie H); Olesen, P. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 2 
Feb 1994. 14p. Order Number DE94778747. Source: OSTI; NTIS. 

The vortex solution (Z-string) of the electroweak interactions can 
be interpreted as the 2-dimensional sphaleron at the top of a non- 


contractible sphere. The same hokds for another type of solution, 
the W-string. (orig) 


26378 (SLAC—441) Hadronic wavefunctions in light-cone 
quantization. Hyer, T. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). May 1994. 202p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO03-76SF00515. 
Order Number DE94014507. Source: OSTI; NTIS; INIS; GPO Dep. 

The analysis of light-cone wavefunctions seems the most 
promising theoretical approach to a detailed understanding of the 
structure of relativistic bound states, particularly hadrons. However, 
there are numerous complications in this approach. Most impor- 
tantly, the light-cone approach sacrifices manifest rotational 
invariance in exchange for the elimination of negative-energy 
states. The requirement of rotational invariance of the full theory 
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places important constraints on proposed light-cone wavefunctions, 
whether they are modelled or extracted from some numerical pro- 
cedure. A formulation of the consequences of the hidden rotational 
symmetry has been sought for some time; it is presented in Chap- 
ter 2. In lattice gauge theory or heavy-quark effective theory, much 
of the focus is on the extraction of numerical values of operators 
which are related to the hadronic wavefunction. These operators 
are to some extent interdependent, with relations induced by 
fundamental constraints on the underlying wavefunction. The con- 
sequences of the requirement of unitarity are explored in Chapter 
3, and are found to have startling phenomenological relevance. To 
test model light-cone wavefunctions, experimental predictions must 
be made. The reliability of perturbative QCD as a tool for making 
such predictions has been questioned. In Chapter 4, the author 
presents a computation of the rates for nucleon-antinucleon annihi- 
lation, improving the reliability of the perturbative computation by 
taking into account the Sudakov suppression of exclusive pro- 
cesses at large transverse impact parameter. In Chapter 5, he 
develops the analysis of semiexclusive production. This work fo- 
cuses on processes in which a single isolated meson is produced 
perturbatively and recoils against a wide hadronizing system. At en- 
ergies above about 10 GeV, semiexclusive processes are shown to 
be the most sensitive experimental probes of hadronic structure. 


26379 (SLAC-PUB-6495) Light-ray operators and their 
application in QCD. Geyer, B. (Leipzig Univ. (Germany). Fach- 
bereich Physik); Robaschik, D.; Mueller, D. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). May 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9309386—1: Workshop on 
quantum field theoretical aspects of high energy physics, Bad 
Frankenhausen (Germany), 20-24 Sep 1993). Order Number 
DE94013801. Source: OSTI; NTIS; INIS; GPO Dep. 

The nonperturbative parton distribution and wave functions are 
directly related to matrix elements of light-ray (nonlocal) operators. 
These operators are generalizations of the standard local operators 
known from the operator product expansions. The renormalization 
group equation for these operators leads to evolution equations for 
more general distribution amplitudes which include the Altarelli- 
Parisi and the Brodsky-Lepage equations as special cases. It is 
possible to derive the Altarelli-Parisi kernel as a limiting case of the 
extended Brodsky-Lepage kernel. As a new application of the op- 
erator product expansion, the virtual Compton scattering near 
forward direction is considered. 


26380 (SLAC-PUB-6505) QCD of different flavors with the 
SLD detectors. Hildreth, M.D. SLD Collaboration. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). May 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FG02-91ER40676 ; FG03-92ER40701 ; FG03-91ER40618 ; 
FG02-91ER40672 ; FG02-91ER40677 ; AC03-76SF00098 ; FG02- 
92ER407Grant PHY-91-13428 PHY-89-21320 PHY-92-04239 
PHY-88-17930 PH; Y- (CONF-940327-3: 29. Moriond meeting on 
quantum chromodynamics and high energy hadronic interactions, 
Les Arcs (France), 19-26 Mar 1994). Order Number DE94013800. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have exploited the unique capabilities of the SLD detector at 
the SLC to tag very pure samples of heavy and light quarks in Z° 
decays with high efficiency in order to study the QCD of different 
quark flavors. Here, we present two measurements. First, we find 
the difference between the average charged multiplicity of Z° — bb 
and Z°— hadrons to be i, — fy = 2.24 + 0.30(stat) +0.33(syst) 
tracks per event. From this, we have derived A, — fiygs = 3.31 + 
0.41 + 0.79. Comparing this measurement with those at lower 
center-of-mass energies, we find no evidence that A, — fg. 
depends on energy. This result is in agreement with a precise pre- 
diction of perturbative QCD, and supports the notion that QCD 
remains asymptoticall free down to the scale M,*. Second, by 
comparing the jet rates in flavor-tag samples of uds, c, and b 
quarks, we find ag(uds)/as(all) = 0.99 + 0.03(stat) + 0.05(syst), 
ag(C)/as(all) = 1.05 + 0.11(stat) + 0.21(syst), and as(b)/ag(all) = 
1.02 + 0.04(stat) + 0.07(syst). 


26381 (WIS-PH-94-3) Phenomenology of models with 
more than two Higgs doublets. Grossmann, Y. Weizmann Inst. of 





Science, Rehovoth (israel). Dept. of Physics. Jan 1993. 32p. Order 
Number DE94628573. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the most general multi-Higgs- doublet model with natu- 
ral flavor conservation. The couplings of a charged scalar Hj+ to 
up quarks, down quarks and charged leptons depend on three new 
complex parameters, X;, Y; and Z;, respectively. We prove relations 
among these parameters. We carry out a comprehensive analysis 
of phenomenological constraints on the lightest charged scalar: 
X,Y and Z. We find that the general multi-Higgs-doublet-model may 
differ significantly from its minimal version, the two-Higgs-doublet 
model. (author). 72 refs., 8 figs., 2 tabs. 
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Refer also to citation(s) 25476, 26358, 26376, 26380, 26446, 
26448, 26572, 26591 


26382 (BNL-60526) B-physics at RHIC: An opportunity. 
Atiya, M.S. (Brookhaven National Lab., Upton, NY (United States)); 
White, S.; Marx, M. Brookhaven National Lab., Upton, NY (United 
States). 20 Apr 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE94014907. Source: OSTI; NTIS; INIS; GPO Dep. 

B physics provides a unique window for investigation and confir- 
mation of our picture of CP violation, as well as an opportunity to 
explore physics beyond the Standard Model. Because of this rich- 
ness of physics, programs for the study of the B sector are in 
progress or under development at most of the major facilities for 
high energy physics in the world. In this note we suggest that a B 
program at the RHIC facility at BNL could provide timely and com- 
plementary information to our understanding of physics within and 
beyond the Standard Model. 


26383 (BONN-HE-94-07) Photon-photon physics and light- 
meson spectroscopy at a Tau-Charm factory. Wermes, N. Bonn 
Univ. (Germany). Physikalisches Inst. Apr 1994. 16p. (CONF- 
940287—: Meeting on two-photon physics from Daphne to LEP200 
and beyond, Paris (France), 2-4 Feb 1994). Order Number 
DE94781813. Source: OSTI; NTIS (US Sales Only); INIS. 

The spectrum of the light q anti q states is still not satisfactorily 
understood. In addition, the predicted existence of states not being 
bound systems of two valence quarks is unsettled despite a large 
experimental effort during the last decade. In order to move a sig- 
nificant step forward in addressing these issues an improvement by 
several orders of magnitude with respect to statistics as well as 
systematics is needed. It is shown that a dedicated high-luminosity 
e*e—-collider operating a 3-4 GeV centre of mass energy is capa- 
ble to challenge this demand. The issue is addressed by analyzing 
radiative and hadronic decays of the J/y as well as photon-photon 
reactions with the same detector. (orig.) 


26384 (CEA-DAPNIA-SPP-93-10) CP Violation. Aleksan, R. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Astrophysique, de la Physique des Particules, de la 
Physique Nucleaire et de I'Instrumentation Associee. Jun 1993. 
60p. (CONF-9305329-: 21. international meeting on fundamental 
physics, Madrid (Spain), 9-15 May 1993). Order Number 
DE94629894. Source: OSTI; NTIS (US Sales Only); INIS. 

The violation of the CP symmetry is a phenomenon, the origin of 
which is not yet well established and deserves a particular attention 
since it may be a fundamental property of Nature with very impor- 
tant consequences for the evolution of the universe. We propose in 
these lectures to have an overview of this phenomenon as we un- 
derstand it so far. To this end, and after introducing the discrete 
space-time symmetries, we discuss the observation of the violation 
of the CP symmetry in the neutral kaon decays. We then derive the 
general formalism for any neutral system made of a particle and its 
antiparticle and discuss how CP violation is introduced. We show 
how this phenomenon is generated in the Standard Model of the 
electroweak interactions and what are the predictions that can be 
made. In particular we shall concentrate on the expected effects in 
the decays of mesons involving the b quark. We review the various 
possibilities for observing these effects, calculate their magnitudes 
and show how the consistency of the theory can be tested. Finally, 
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we outline the experimental prospects for studying CP non conser- 
vation at an asymmetric B Factory to either verify the Standard 
Model mechanism or provide evidence for new physics. (author). 


26385 (DESY-93-170) Higgs physics at ete~ linear collid- 
ers. Zerwas, P.M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 7p. (CONF-930761—-: International 
Europhysics conference on high-energy physics, Marseille 
(France), 22-28 Jul 1993). Order Number DE94778767. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Higgs sector in the Standard Model and supersymmetric 
theories can be explored in an ideal way at ete colliders. Operat- 
ing in a first phase between 300 and 500 GeV, the detection of the 
Higgs particles in the important intermediate mass range is easy, 
and the profile of the particles, mass, quantum numbers and cou- 
plings, can be determined completely. Increasing the collider 
energy in a second phase to about 2 TeV, the entire range can be 
sweeped up to Higgs masses of more than 1 TeV. (orig.) 


26386 (DESY-—93-173) -yyproduction of non-strongly inter- 
acting SUSY particles at hadron colliders. Ohnemus, J. 
(California Univ., Davis (United States). Dept. of Physics); Walsh, 
T.F.; Zerwas, P.M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1993. 10p. (UCD~—93-39; HEP-PH- 
9402302). Order Number DE94778764. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Non-strongly interacting supersymmetric particles - sleptons, 
charginos, neutralions, and charged Higgs bosons - are difficult to 
detect at the Large Hadron Collider. We therefore examine the 
possibility of producing particles of this type in virtual --y collisions 
at the LHC. Since photons can be emitted from protons which do 
not break up in the radiation process, very clean events can be 
generated, compensating to some extent for the small event num- 
bers. Higher rates are expected, at the expense of stray hadrons, 
for events in which one or two protons break up. (orig.) 


26387 (DESY-94-022) HERA physics. Wolf, G. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Feb 1994. 
94p. (CONF-9308238-: 42. Scottish universities summer school in 
physics: High energy phenomenology - a NATO Advanced Study 
Institute, St. Andrews (United Kingdom), 1-21 Aug 1993). Order 
Number DE94778763. Source: OSTI; NTIS (US Sales Only); INIS. 

The HERA project (HERA 1981, Wiik 1982, 1992, Voss 1988) 
was approved in 1984. Operation of HERA for physics started in 
1992 with the two large general purpose detectors H1 (1986) and 
ZEUS (1986) taking data. A third experiment, HERMES (1990), 
which has been approved recently for the measurement of the nu- 
cleon spin structure by colliding the polarized electron beam with a 
gas jet of polarized nucleons, is under construction. A fourth exper- 
iment, HERA-B (HERA-B 1992), which aims at measuring CP 
violation in the b anti b system by scattering beam protons on a 
fixed target, is under discussion. These lectures are intended for 
the newcomer to the field and focus on results obtained by H1 and 
ZEUS. (orig.) 


26388 (FNAL/C—94/101-E) Photon production at CDF and 
DO. Harris, RM. CDF and DO Collaborations. Fermi National Accel- 
erator Lab., Batavia, IL (United States). Apr 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CH03000. (CONF-940327-6: 29. Moriond meeting on quantum 
chromodynamics and high energy hadronic interactions, Les Arcs 
(France), 19-26 Mar 1994). Order Number DE94014985. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present measurements of isolated prompt photon production 
in pp collisions at \/s = 1.8 TeV from the Fermilab experiments 
CDF and DO. Precision measurements of prompt photon produc- 
tion from CDF constrain the gluon distribution of the proton, and 
recent results from DO agree with CDF and QCD. The pseudora- 
pidity distribution of the jet in photon events at CDF is used to 
constrain parton distributions. Gauge boson (g,7,W) + jet angular 
distributions at CDF show good agreement with QCD and illustrate 
the spin of quarks and gluons. Diphoton candidate mass distribu- 
tions from CDF are used to search for new physics and measure 
the background to Higgs—-y7. Finally, CDF searches for reso- 
nances in the W+jet and -+y+jet mass distributions, and thereby 
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excludes excited states of composite quarks for mass M* < 540 
GeV/c? at 95% confidence level. 


26389 (FNAL/C—94/127-E) Measurement of the polarization 
in the decay B° — J/yK*° in pp collisions at \/s = 1.8 TeV. 
CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). 26 May 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940722-3: 27. international conference on high energy 
physics, Glasgow (United Kingdom), 21-27 Jul 1994). Order Num- 
ber DE94014265. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reports on the measurement of the polarization in the 
decay B° — J/K*° using data collected at the collider Detector at 
Fermilab in pp collisions at \/s = 1.8 TeV. B° mesons were recon- 
structed through the decay chain B° — J/WK*°, J/b — uty, K*° 
— Ktx-. A sample of 50 + 11 events was used in the measure- 
ment, yielding the result T\/T = 0.66 + 0.10 (stat) _0.10 +°.08 
(sys). 


26390 (FNAL/C—94/129-E) Measurement of correlated b 
quark cross sections at CDF. CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). May 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-940722-7: 27. international 
conference on high energy physics, Glasgow (United Kingdom), 
21-27 Jul 1994). Order Number DE94014263. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Using data collected during the 1992-1993 collider run at Fermi- 
lab, CDF has made measurements of correlated b quark cross 
sections where one b is detected from the lepton from semileptonic 
decay and the second b is detected with secondary vertex tech- 
niques. We report on measurements of the cross section as a 
function of the momentum of the second b and as a function of the 
azimuthal separation of the two b quarks, for transverse momen- 
tum of the initial b quark greater than 15 GeV. The vertex 
reconstruction techniques are valid over a large range in trans- 
verse momentum, starting at a minimum of 10 GeV. Results are 
compared to QCD predictions. 


26391 (FNAL/C—94/134-E) Measurement of the B cross 
section at CDF via B semileptonic decays. Fermi National Ac- 
celerator Lab., Batavia, IL (United States). May 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);Natural Sci- 
ences and Engineering Research Council of Canada, Ottawa, ON 
(Canada);Sloan (Alfred P.) Foundation, New York, NY (United 
States);Mini DOE Contract AC02-76CH03000. (CONF-940722-2: 
27. international conference on high energy physics, Glasgow 
(United Kingdom), 21-27 Jul 1994). Order Number DE94013842. 
Source: OSTI; NTIS; INIS; GPO Dep. 

CDF Collaboration. 

Using data collected during the 1992-1993 collider run at Fermi- 
lab, CDF has reconstructed several hundred charmed mesons (D°, 
D*, D** and Dg) in association with leptons from B semileptonic 
decays. We report on a measurement of the cross section of B 
and B, mesons as a function of transverse momentum this sample. 
The observation of a charmed meson eliminates many systematic 
uncertainties in the background subtraction inherent in previous 
measurements from inclusive lepton samples, and allows the back- 
grounds to be measured from the data. The B meson PT range 
probed by the lepton+charm technique is 18 GeV and above, and 
thus these measurements complement similar measurements at 
lower PT in the fully exclusive channels B — J/K and B = J/ 
~K*. Results are compared to other Tevatron measurements and 
Next-To-Leading-Order QCD predictions. 


26392 


_ (FNAL/C-94/145-E) Limit on the rare decay B — 
p*p- K+. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). 27 May 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CH03000. (CONF-940722-1: 27. international conference on 
high energy physics, Glasgow (United Kingdom), 21-27 Jul 1994). 
Order Number DE94013851. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on a search for flavor-changing neutral current decays 
of B mesons into 4zK> using data obtained in the Collider Detec- 
tor at Fermilab (CDF) 1992-1993 data taking run. To reduce the 
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amount of background in our data we use precise tracking informa- 
tion from the CDF silicon vertex detector to pinpoint the location of 
the decay vertex of the B candidate, and accept only events which 
have a large decay time. We compare this data to a B meson sig- 
nal obtained in a similar fashion, but where the muon pears 
originate from y decays, and calculate the relative branching ra- 
tios. In absence of any indication of flavor-changing neutral current 
decay we set an upper limit on the branching ratio of 3.2 x 107, 
which is consistent with Standard Model expectations but leaves Iit- 
tle room for non-standard physics. 


26393 (FNAL/C—94/148-E) A precision measurement of the 
prompt photon cross section in pp collisions at \/s = 1.8 TeV. 
Kuhlmann, S.E. (Argonne National Lab., IL (United States)). CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jun 1994. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940722- 
10: 27. international conference on high energy physics, Glasgow 
(United Kingdom), 21-27 Jul 1994). Order Number DE94014989. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A prompt photon cross section measurement from the CDF ex- 
periment at the Fermilab pp Collider is presented Detector and 
trigger upgrades, as well as six times the integrated luminosity 
compared with our previous publication, have contributed to a 
much more precise measurement and extended Py range. As be- 
fore, the cross section agrees qualitatively with QCD calculations 
but has a steeper slope at low Pr. 


26394 (FNAL/C—94/149-E) Search for supersymmetry at 
CDF. CDF Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (United States). May 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States);istituto Nazionale di Fisica Nucle- 
are, Rome (taly);Ministry of Education, Science and Culture 
(Japan);Natural Sciences and Engineering Research DOE Contract 
AC02-76CH03000. (CONF-940722-6: 27. international conference 
on high energy physics, Glasgow (United Kingdom), 21-27 Jul 
1994). Order Number DE94014264. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have conducted a search for trilepton events from supersym- 
metry (SUSY) in pp collisions at /s = 1.8 TeV. In the 
Supersymmetric Standard Model (MSSM), trilepton events are ex- 
pected from chargino-neutralino (x;*X2~°) pair production, with 
subsequent decay into leptons. In all possible combinations of 
electron and muon channels in 19 pb-" data, we observe no 
events which pass our trilepton selection criteria. Employing the 
GUT hypothesis within the framework of the MSSM, our prelimi- 
nary excludes M(x;*) <46 GeV/c? c? for —500 < pp < —400 GeV, 
2.0 < tan(G) < 15.0, and M(q) = 1.2 x M(g). 


26395 (FNAL/C—94/156-E) A search for a heavy neutral 
gauge boson decaying into dielectrons in pp collisions at ,/s 
= 1.8 TeV. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Jun 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940722-9: 27. international conference on high energy 
physics, Glasgow (United Kingdom), 21-27 Jul 1994). Order Num- 
ber DE94014987. Source: OSTI; NTIS; INIS; GPO Dep. 

We have searched for the production of a heavy neutral gauge 
boson (Z’) decaying into dielectrons in pp collisions at \/s = 1.8 
TeV. The data are obtained using the CDF detector during 1992— 
1993 run, and correspond to an integrated luminosity of 19.6 + 0.7 
pb-—1. We present a 95% confidence level upper limit on the pro- 
duction cross section times branching ratio of Z’ decaying into 
dielectrons as a function of Z’ mass. We also present lower mass 
limits for Z’ bosons using standard model coupling strengths, the 


predictions of several Eg models, and the Alternative Left-Right 
model. 


26396 (FNAL/C—94-167) Recent QCD results from the Teva- 
tron pp collider at ,/s = 1.8 TeV. Yu, Jaehoon (Rochester Univ., 
NY (United States). Dept. of Physics and Astronomy). Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Jun 1994. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH03000. (CONF-9403122-2: INS symposium, 





Tokyo (Japan), 8-10 Mar 1994). Order Number DE94014986. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Abstract: Recent results of QCD studies from the CDF and DO 
experiments at the Tevatron pp collider at Fermilab are presented. 
The inclusive jet cross section, the internal structure of jets, di-jet 
angular distributions, di-jet triple differential cross sections, and 
properties of multi-jet final states are studied and compared with 
NLO QCD predictions. The comparisons show good agreement be- 
tween theoretical predictions and the experimental data in general. 
Some systematic disagreement between LO predictions and the 
data are observed in di-jet triple differential cross sections. Results 
of a rapidity gap study are also presented together with an upper 
limit on the gap fraction. In addition, the inclusive photon cross 
section and the di-photon cross sections are presented and com- 
pared with NLO QCD predictions. 


26397 (I\C-93/314) Hadrons of arbitrary spin and heavy 
quark symmetry. Hussain, F. (international Centre for Theoretical 
Physics, Trieste (Italy)); Thompson, G.; Koerner, J.G. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 69p. (MZ- 
TH-93-23.). Order Number DE94628597. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a general construction of the spin content of the 
Bethe-Salpeter amplitudes (covariant wave functions) for heavy 
hadrons with arbitrary orbital excitations, using representations of | 
x O(3, 1). These wave functions incorporate the symmetries mani- 
fest in the heavy quark limit. In the baryonic sector we clearly 
differentiate between the A and =-type excited baryons. We then 
use the trace formalism to evaluate the weak transitions of ground 
state heavy hadrons to arbitrary excited heavy hadrons. The contri- 
butions of excited states to the Bjorken sum rule are also worked 
out in detail. (author). 21 refs. 


26398 (1C—93/323) QCD improved exclusive rare B-decays 
at the heavy b-quark limit. Liu Dongsheng. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1993. 15p. Order Num- 
ber DE94628609. Source: OSTI; NTIS (US Sales Only); INIS. 

The renormalization effects from the b-quark scale down to the 
non-perturbative QCD regime are studied for rare B-decays at the 
heavy b-quark limit. Phenomenological consequences of these 
effects are investigated. We find that the anomalous scaling behav- 
iour plays a positive role in making non-perturbative model 
calculations consistent with recent CLEO measurements of B — 
K*-+. (author). 21 refs, 3 tabs. 


26399 (IC—93/350) Charm-conserving strangeness- 
changing two body hadronic decays of charmed baryons. 
Khanna, M.P. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 7p. Order Number DE94628621. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The charm-conserving strangeness-changing two body hadronic 
decays of charmed baryons are examined in the SU(4) symmetry 
scheme. In addition to the 20”-Hamiltonian, we consider a 15-piece 
of the weak Hamiltonian which may arise due to SU(4) breaking or 
due to some non-conventional dynamics. The numerical estimates 
for decay widths of some of the modes are presented. (author). 15 
refs, 3 tabs. 


26400 (IC-93/355) The decays of D*-mesons. Khanna, 
M.P.; Volkov, M.K. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1993. 7p. Order Number DE94628610. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The strong and radiative decays of the D*-mesons are studied 
with the effective Lagrangian in a model of the Nambu-Jona- 
Lasinio type. (author). 12 refs, 1 fig. 


26401 (IC-93/388) Results from neutrino experiments. 
Smirnov, A.Yu. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1993. 36p. (HEP-PH-9311359.). Order Number 
DE94628604. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent (first or/and the best) results from the neutrino experi- 
ments are reviewed and their implications for the theory are 
discussed. The sense of the experiments is the searching for neu- 
trino masses, mixing and interactions beyond the standard model. 
Present laboratory experiments give upper bounds on the masses 
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and the mixing which are at the level of predictions of the "elec- 
troweak see-saw”. Positive indications of nonzero lepton mixing 
follow from studies of the solar and atmospheric neutrinos. (au- 
thor). 95 refs, 11 figs. 


26402 (iC—94/9) To the problem of D-meson leptonic and 
semileptonic decays. livanov, A.N. (international Centre for 
Theoretical Physics, Trieste (Italy); Troitskaya, N.I.; Nagy, M. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 
8p. Order Number DE94628615. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The infinite mass effective theory, when a heavy quark mass 
goes to infinity, and chiral perturbation theory at the quark level, 
based on the extended Nambu-Jona-Lasinio model, are applied for 
the description of form factors of semileptonic decay D — K- 
bare*,., and leptonic constant Fp of D-mesons. There is derived 
the relation, connecting the form factor f,(0) with the ratio Fp/F,, 
which gives the estimate Fo/Fx ~ 1.20 + 0.17. The slope 
parameter of the f, -form factor is calculated in agreement with ex- 
perimental data. (author). 18 refs. 


26403 (I\C-94/10) z- and a;-meson physics in current alge- 
bra at the quark level. Ivanov, A.N.; Troitskaya, N.!. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 12p. Order 
Number DE94628611. Source: OSTI; NTIS (US Sales Only); INIS. 

The a;—2(2x7) S-wave decay and the low-energy 27-scattering 
are considered within Current algebra at the quark level (CA), and 
Chiral perturbation theory at the quark level (CHPT), based on the 
Extended Nambu-Jona-Lasinio model with linear realization of chi- 
ral U(3) X U(3) symmetry. It is shown that low-energy interactions 
of a new kind, produced by convergent constituent-quark diagrams 
and being very useful for the theoretical understanding of experi- 
mental data on the processes under consideration, are very good 
blending with (CA), and (CHPT)g. The contribution of these inter- 
actions is caused by the application of ordinary rules of quantum 
field theory. (author). 29 refs, 3 figs. 


26404 (IC-94/29) The w7°-transient form factor within ef- 
fective chiral Lagrangian approach. Ivanov, A.N. (international 
Centre for Theoretical Physics, Trieste (Italy)); Troitskaya, N.I.; 
Nagy, M.; Rekalo, M.P. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1994. 22p. Order Number 
DE94628612. Source: OSTI; NTIS (US Sales Only); INIS. 

The w7°-transient form factor is explored within effective chiral 
Lagrangians, based on the extended Nambu-Jona-Lasinio model 
and incorporating a gauge-invariant vector dominance approach. It 
is shown that on the whole the experimental data can be described 
by the contribution of the virtual p-meson with many channel 
parametrization of the imaginary part of the propagator. The 
processes w — nr? pt p-, et @- — w°w and 7- — vy x7 w, Con- 
nected with the w7°-transient for factor, have been analyzed. The 
theoretical results are in reasonable agreement with experimental 
data. The explanation of the observed discrepancies between theo- 
retical results and experimental data goes beyond the effective 
chiral Lagrangian approach. (author). 22 refs, 5 figs, 4 tabs. 


26405 (IC-94/30) Chiral anomalies in non-leptonic decays 
within chiral perturbation theory at the quark level. Ivanov, 
A.N. (international Centre for Theoretical Physics, Trieste (Italy)); 
Troitskaya, N.I.; Nagy, M. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1994. 9p. Order Number DE94628613. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By example of the Kt — x*x°+ decay there has been investi- 
gated at the quark level the contribution of chiral anomalies to 
non-leptonic weak decays of K-mesons. The theoretical prediction 
for the probability of the Kt — 2*x°+ decay with the direct emis- 
sion of a photon is B(K* — 2*x°+(DE))anom < (1.1 + 0.2) x 10-5. 
It is stressed that the mechanism of the Al=1/2 transition in the K* 
— x+y decay differs from that governing the enhancement of 
the Al=1/2 transitions in the K° — x*+2~ decay. (author). 17 refs, 2 
figs. 


26406 (IC-94/31) On the D — K-bar*e*v, form factors. 
Hussain, F.; Ivanov, A.N.; Troitskaya, N.I. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1994. 6p. Order Number 
DE94628614. Source: OSTI; NTIS (US Sales Only); INIS. 
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The infinite mass effective theory, when a heavy quark mass 
goes to infinity, and chiral perturbation theory at the quark level, 
based on the extended Nambu-Jona-Lasinio model, are applied for 
the calculation of the D — K-bar*e*v,. decay form factors. The 
theoretical results agree with experimental data. (author). 16 refs. 


26407 (INIS-BR-3350) Amplitude analysis of the pp -> 
(px—) A**(1232) reaction in the A%1232) mass region at 12 
GeV/c. Pinto, F.A. Centro Brasileiro de Pesquisas Fisicas (CBPF), 
Rio de Janeiro, RJ (Brazil). Oct 1987. 147p. (in Portuguese). Order 
Number DE94631231. Source: OSTI; NTIS (US Sales Only); INIS. 

An amplitude analysis of the reaction pp-> (px—) A** (1232) in 
the A° (1232) mass region at 12 GeV/c has been carried out under 
the constraint that the relative spin between an incident proton and 
a A (1232) resonance to be 1. A detailed inspection of the angular 
momentum states of the (px—) system suggests that, for the (pz —) 
effective mass less than 1.6 GeV, only S and P waves contribute 
to this reaction. The amplitude and their relative phases are 
determined in intervals of t' by a maximum likelihood fit of the ex- 
perimental data and the expression of the differential cross section. 
To check the results, a comparison was made the experimental an- 
gular distributions in the Helicity system and, those obtained from 
the amplitudes mentioned above. in addition, the plot of experi- 
mental points of the spin density matrix elements of the A** 
resonance determined in this work has been compared with the 
one obtained for the reaction pp-> A° A** at 8.1 GeV/c, in order to 
verify the selection criteria used in this work. (author). 


26408 (INIS-BR-3352) Multiple particles production for 
hadron-hadron reactions with finite hadronization time. Arbex, 
N. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1991. 65p. (In Por- 
tuguese). Order Number DE94631232. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental data on multiple particle production for proton- 
proton reaction are analysed in the context of a very simple 
analytical model. The mode! exhibits the essential features of hy- 
drodynamical calculations as, e.g., the formation of an intermediate 


object, which undergoes expansion. The simultaneous analysis of 
different types of data allows for the conclusion that such data re- 
flect the dynamics of this intermediate object and have a very 
deem connection to the elementary processes. (author). 


26409 (INIS-mf—14209) The Abaryon as a probe of QCD at 
LEP. Bruemmer, N.C. Rijksuniversiteit Leiden (Netherlands). 3 Feb 
1994. 132p. (NUGI-812). Order Number DE94778740. Source: 
OSTI; NTIS. 

After a description of the Standard Model, its history, its exten- 
sions, and the reasons why experiments like LEP are manifestly 
important the models of hadronic decays of the Z° are described. 
Then the way to predict the forward-backward asymmetry and the 
longitudinal polarisation of the A baryon is developed in the context 
of the quark model for baryons and the JETSET Monte Carlo pro- 
gram. The resulting predictions are subsequently presented. Next 
to these properties of high momentum A-baryons, attention is also 
given to the shape of the low-momentum part of the spectrum. 
This has been calculated in the next-to-leading-log approximation 
and with the assumption of Local Parton Hadron. Thereafter the 
experimental setup of the accelerator and the detector and the 
methods for analysing the data are briefly described. First the se- 
lection of the data is described, and then the kinematic description 
of A decays and its background from Ks° decays are considered. 
Thereafter different methods to determine the forward-backward 
asymmetry are discussed, and a method of moments is developed. 
This leads to analytical expressions for the expected accuracy as 
function of the number of events and the angular acceptance. 
Subsequently, it is shown that this method is equivalent to a log- 
likelihood method. Thereafter the method for determining the 
backgrounds and for measuring the longitudinal A polarisation is 
developed. Finally the experimental results are described and com- 
pared with the theoretical expectations. The first results from the 
DELPHI detector are given for the forward-backward asymmetry 
and the longitudinal polarisation of high momentum A baryons. The 
statistical accuracy is not yet sufficient to demonstrate a non-zero 
value for these quantities, but it is certainly realistic to expect a re- 
ally significant measurement in the near future. 
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26410 (JINR-E—1-93-305) New determination of —Vus— 
from K,3* decay. Velev, G.V. (Byigarska Akademiya na Naukite, 
Sofia (Bulgaria)). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1993. 3p. Order Number 
DE94628616. Source: OSTI; NTIS (US Sales Only); INIS. 

12 refs.; 1 fig. 

Using the most accurate result for the slope 4, in the linear ex- 
pansion of f,(q*) and the value of K,3* branching ratio from 
Review of Particle Properties 1992 a new value of the Cabibbo- 
Kobayashi-Maskawa mixing matrix element —Vy.— is obtained. 12 
refs.; 1 fig. 12 refs.; 1 fig. 


26411 (JINR-E—1-93-458) Study of single tagged multi- 
hadronic +7* events at A <Q?> ~ 12 GeV*/C*. Batyunya, B. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy); Tyapkin, |.; Bjarne, J.; Pozdnyakov, V.; 
Zimin, N.; Kapusta, F.; Naraghi, F.; Todorov, T. DELPHI Collabora- 
tion. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1993. 10p. Order Number DE94629891. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to ‘High Energy Physics 93’, Marseille, 22-24 July 
1993. 

An analysis of single tagged two photon events was performed 
in the multihadronic channel. Data corresponding to a 26.0 pb~' 
integrated luminosity was compared to a two component model 
prediction: a generalized Vector meson Dominance Model (VDM) 
for the non perturbative part and a Quark Parton Model (QPM) 
describing the perturbative regime. The obtained reasonable agree- 
ment between data and MC is the first step before unfolding the 
data and testing QCD. 16 refs., 13 figs., 1 tab. 


26412 (JINR-E—2-93-294) Present experimental data on 
cross channel deep inelastic processes and the Gribov- 
Lipatov relation. Konoplyanikov, V.F. (Gomel’skij Gosudarstvennyj 
Univ., Gomel (Belarus)); Skachkov, N.B. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1993. 10p. Order Number DE94628605. Source: OSTI; NTIS (US 
Sales Only); INIS. 

15 refs.; 5 figs. Submitted to Phys. Lett., B. 

The validity of Gribov-Lipatov relation is studied on the basis of 
the existing experimental data for deep inelastic process 
e-p—e-+X and its analog in a cross channel e*e~—p+X. 15 
refs.; 5 figs. Submitted to Phys. Lett., B. 


26413 (JINR-E-2-93-297) Some remarks to the problem of 
neutrino oscillation. Beshtoev, Kh.M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1993. 6p. Order Number DE94628599. 
Source: OSTI; NTIS (US Sales Only); INIS. 

8 refs. Submitted to Z.Phys., C. 

The paper deals with the analysis of possible neutrino oscillation 
types. The conclusion drawn is that if masses of different type neu- 
trinos are equal, then real oscillation of different type neutrinos is 
possible by analogy with K°, antikaons neutral oscillation. If 
masses of different type neutrinos are different then only virtual 
neutrino oscillation is possible, and real oscillation of neutrinos 
requires their participation in interactions for transition to the appro- 
priate mass shells by analogy with the -y quantum transition to the 
p°-meson in the vector dominance model. This neutrino oscillation 
will occur when neutrinos produced inside the Sun are passing 
through the Sun or when are passing through the Earth. 8 refs. 
Submitted to Z.Phys., C. 


26414 (JINR-E-2-93-357) Realistic NN potential for the Low 
approach. Chelidze, A.J. (Tbilisskij Gosudarstvennyj Univ., Tbilisi 
(Georgia)); Slepchenko, L.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1993. 
14p. Order Number DE94628606. Source: OSTI; NTIS (US Sales 
Only); INIS. 

15 refs.; 3 figs.; 1 tab. Submitted to Z. Phys., C. 

A realistic NN potential for the Low equation including contact in- 
teraction of four nucleons is constructed. All possible characteristic 
contributions to the potential are calculated and estimated. 15 refs.; 
3 figs.; 1 tab. 15 refs.; 3 figs.; 1 tab. Submitted to Z. Phys., C. 





26415 (JINR-E-4-93-58, pp. 272-281) Cross structure of 
hadron and dibaryon resonances spectrum. Gareev, F.A. (and 
others). Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1993. 397p. (CONF-9209342-: International conference on 
nuclear structure and nuclear reactions at low and intermediate en- 
ergies, Dubna (Russian Federation), 15-19 Sep 1992). In NSNR - 
Nuclear structure and nuclear reactions at low and intermediate en- 
ergies. Order Number DE94632190. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. DIBARYONS/particle decay; MESONS/ 
particle decay; DIBARYONS; MESONS 


26416 (JINR-E-7-93-126, pp. 155) Dimuon and vector- 
meson production in p-w and s-w interactions at 200 GeV/c/ 
nucleon. HELIOS-3 Collaboration. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1993. 192p. (CONF-9305203-: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PROTONS/colliding beams; SULFUR/ 
colliding beams; TUNGSTEN/colliding beams; GEV RANGE 100- 
1000; MUONS; PARTICLE PRODUCTION; PROTONS; SULFUR; 
TUNGSTEN; VECTOR MESONS 


26417 (JINR-R-2-93-304) On a possibility for a measure- 
ment of the transversal proton polarization in the diffractive 
pion production in pp and pe high energy collisions. Arbuzov, 
A.B.; Vasendina, V.A.; Kuraev, Eh.A.; Nikitin, V.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 14p. (In Russian). Order Number DE94628598. 
Source: OSTI; NTIS (US Sales Only); INIS. 

4 rets.; 3 figs. Submitted to Yad. Fiz. 

A mechanism of an asymmetry arising of the fragmentation prod- 
ucts of a transversely polarized proton in processes of diffractive 
pion productions in pp and pe high energy collisions is considered. 


The asymmetry arises due to an interference of amplitudes, con- 
taining resonant state in the intermediate state pp — pN* — pNz, 
ep — e6 — eNz, with non-resonant background. The asymmetry 
has magnitude of tenths percents in the case of completely polar- 
ized proton, when the invariant mass of the (Nr) system is close to 
the resonant mass. (author). 4 refs.; 3 figs. 4 refs.; 3 figs. Submit- 
ted to Yad. Fiz. 


26418 (KFKI-1993-22/A) Monte Carlo type radiative correc- 
tion calculations for A —per~bar decay. Glueck, F. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Joo, |. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Dec 1993. 15p. Or- 
der Number DE94629895. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Order-a radiative corrections to one-dimensional distributions in 
A —pev-bar decay are calculated. These corrections are very use- 
ful and important for experimental analysis. It is pointed out that 
the g)/f, determinations of the high statistics A —pev-bar experi- 
ments of the eighties contain systematic errors because of using 
wrong radiative corrections. These theoretical errors are about 
twice as large as the measurement error of the latest experiment, 
and could essentially effect the test of the Cabibbo model or the 
quark model calculations. (author) 13 refs.; 5 tabs. 


26419 (LA—12698-C, pp. 4, Paper 7) yu* — e*-+. Cooper, M.D. 
(Los Alamos National Laboratory, NM (United States)). Los Alamos 
National Lab., NM (United States). Jan 1994. (CONF-9304145—: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The MEGA experiment at LAMPF is the only current search for 
u* — ety underway. The limit on this rare muon-decay process 
tests the standard model of electroweak interactions. This report 
covers the status of the analysis of data taken in 1992 and the 
prospects for future improvements. 


26420 (LA-12698-C, pp. 6, Paper 19) Measurement of the 
muon momentum in pion decay at rest using a surface muon 
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beam. Janousch, M. (Paul Scherrer Institute, Villigen (Switzerland)); 
Broenninmann, C.; Daum, M.; Forrer, H.; Frosch, R.; Gheno, P.; 
Horisberger, R.; Kettle, P.R.; Spirig, T.; Wigger, C. Los Alamos Na- 
tional Lab., NM (United States). Jan 1994. (CONF-9304145—: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The authors preliminary result for the momentum of muons from 
pion decay at rest is p,+ = 29.79177 + 0.00024 MeV/c, in good 
agreement with the value obtained by the older method, using a z* 
beam, 29.79179 + 0.00053 MeV/c. The muon momentum value, 
the yu*-mass, 10.5658389 + 0.000034 MeV, the published 2— 
mass value of Jeckelmann et al., 139.56752 + 0.00037 MeV and 
the CPT-theorem (m,+ = m,—) lead to the squared muonic- 
neutrino mass m,, * = —0.144 + 0.029 (MeV), negative by 5.0 
standard deviations. On the other hand, the alternative +— mass 
value derived from the data of Jeckelmann et al. leads to a 
squared neutrino mass value consistent with zero. The mean ki- 
netic energy of the decaying pions stopped in the graphite 
production target is found to be T,.* = 0.404 + 0.013 eV, in agree- 
ment with the prediction based on the hydrogen and deuterium 
solubility measurements of Shirasu et al. 


26421 (LA-12698-C, pp. 7, Paper 2) Muon decay parame- 
ters. Gagliardi, C.A. (Texas A&M Univ., College Station, TX 
(United States)). Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 98. 552p. Order Number 
DE94006495. Source: OST]; NTIS; INIS. 

The Michel parameters p, n, € and 6& provide a model- 
independent description of the energy and angular distributions of 
the electrons emitted in polarized muon decay. Additional parame- 
ters enter if one studies the polarization of the outgoing electrons 
in normal muon decay or observes the photons, in addition to the 
electrons, in radiative muon decay. Measurements of these param- 
eters have played a central role in determining the space-time 
structure of the weak interaction and in limiting possible alternative 
forms such as the left-right symmetric model. In the Standard 
Model with pure V - A coupling, p = 6 = 0.75, € = 1, and = 0. 
The author has performed a new measurement of the Michel 
parameter p which is currently being analyzed. The current mea- 
surement of p, 0.7518 + 0.0026, limits the mixing between the 
normal left-handed W boson and a possible right-handed partner. 
When the analysis is complete, the expectation is to achieve 
statistical and systematic uncertainties of <0.001 and <0.0015, re- 
spectively. This experiment, as well as other efforts to measure 
muon decay parameters, will be described. 


26422 (LA-12698-C, pp. 8, Paper 3) Energy spectrum of the 
ve trom the decay of unpolarized muons. Fetscher, W. (institut 
fuer Mittelenergiephysik (IMP), Villigen (Switzerland)). Los Alamos 
National Lab., NM (United States). Jan 1994. (CONF-9304145—: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The energy distribution for left-handed ve from the decay of un- 
polarized y* is described by a parameter w, which corresponds to 
the Michel parameter p of the electron spectrum. The standard 
model! predicts uw, = 0. The ve are detected by the reaction 
12C(ve,e—)'*N(g.s.) in a presently running experiment. The detec- 
tion of only 100 events allows one to determine w_ with a precision 
of Aw, = 0.026 corresponding to jg°p, + 2g'a.| < 0.37, where 
g°p. and g'’p, represent scalar and tensor interactions with 
left-handed v. and right-handed »,. For an absolutely known ab- 
sorption cross section a future measurement of the total rate with 
an error of <5% would improve present limits on the scalar cou- 


pling g>... 
26423 (LA-12698-C, pp. 11, Paper 5) Lepton flavor violation 


and new fundamental symmetries of nature. Mohapatra, R.N. 
(Univ. of Maryland, College Park, MD (United States)). Los Alamos 
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National Lab., NM (United States). Jan 1994. (CONF-9304145—: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The predictions for rare processes involving Muons in the Left- 
right symmetric and general supersymmetric theories of weak 
interactions are discussed. It is pointed out that rare muon pro- 
cesses such as muonium to antimuonium conversion, 
iu —+@~vevmy provide sensitive tests of left-right symmetric theo- 
ries if the scale of right-handed interactions is in the TeV range. 
Furthermore, if the neutrino spectrum of the model is of the 
eV:KeV:MeV type, then cosmological constraints imply a lower 
bound on the rates for these processes which when violated will 
rule out this class of models. Other rare muon decays such as yu 
— ey and » — 3e are also predicted to be in the observable 
range in the next generation of experiments. The author also dis- 
cusses the implications of the general class of supersymmetric 
standard models which include R-parity violating interactions. This 
work shows that several rare muon processes can occur at observ- 
able rate in these models. 


26424 (LAL-94-01) Study of Ag baryon with ALEPH at 
LEP. Fournie, C. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jan 1994. 159p. (In French). Order Number 
DE94629896. Source: OSTI; NTIS (US Sales Only); INIS. 

The work presented in this thesis is using the data recorded 
from 1990 to 1992 with the ALEPH detector at LEP. We have stud- 
ied the semileptonic and the hadronic decays of the A, baryon. For 
this purpose, the A, baryon produced in these decays has been 
reconstructed in five decay modes: A;* — pK~ z*, Ac* — p anti 
KPA. os p anti Ko x- xt, Act SA xt and Act = A xt a7 at. 
The semileptonic decay of the A, is observed and we measure the 
product of branching ratios: Br(b — A,).Br(A, — A ¢* XI v) = 
0.031 + 0.010_o.o96*°-°°°. No evidence for the A, — Act 1~ de- 
cay channel has been obtained. The 90% confidence level upper 
limit is found to be: Br(A, — Ac* m7) < 1.1%. For the A, — Ac* 
a x* mw channel, a constraint on the a; mass improves the 
analysis and the 90% confidence level upper limit is: Br(A, — Ac* 
ay z < 10.3%. 


26425 (LA-UR-94-1982) First results from SAGE Il. Ab- 
durashitov, J.N. (Russian Academy of Sciences, Moscow (Russian 
Federation). Inst. for Nuclear Research); Faizov, E.L.; Gavrin, V.N. 
Los Alamos National Lab., NM (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940514—2: intersections of particle and 
nuclear physics, St. Petersburg, FL (United States), 31 May - 6 jun 
1994). Order Number DE94014431. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Russian-American Gallium solar neutrino Experiment 
(SAGE) began the second phase of operation (SAGE Il) in 
September of 1992. Monthly measurements of the integral flux of 
solar neutrinos have been made with 55 tonnes of gallium. The K- 
peak results of the first five runs of SAGE II give a capture rate of 
76_4g*2' (stat) _7*+5 (sys) SNU. combined with the SAGE | result, 
the capture rate is 74_,.*'® (stat) _7*5 (sys) SNU. This represents 


only 56%-60% of the capture rate predicted by different Standard 
Solar Models. 


26426 (LA-UR-94-2201) A measurement of the Michel pa- 
rameter p in muon decay. Mischke, R.E. (and others); Amann, 
J.F.; Bolton, R.D. Los Alamos National Lab., NM (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940722-5: 27. in- 
ternational conference on high energy physics, Glasgow (United 
Kingdom), 21-27 Jul 1994). Order Number DE94014423. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An improved measurement of the Michel parameter p in normal 
muon decay has been made using the MEGA positron spectrome- 
ter. Muons were stopped in the center of a large solenoid (1.5 T 
nominal field) and the momenta of positrons with energies over 
about 35 MeV were measured with a precision of about 0.6 MeV/c 
FWHM. There over 15 million events in each spectrum taken for 
three operating configurations. The previous result has a precision 
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of Sp/p = 0.003 based on a sample of about 1 million events in the 
positron energy spectrum. The present experiment expects to im- 
prove the precision by a factor of three to six, depending on the 
level of systematic uncertainties. The improved result is a precise 
test of the standard model of electroweak interactions for a purely 
leptonic process. It also provides a better constraint on the mixing 
angle in a left-right symmetric extension to the standard model. 


26427 (LA-UR-94-2202) A search for » — ey at the level of 
10-8, Mischke, R.E. (Los Alamos National Lab., NM (United 
States)); Amann, J.F.; Barlow, D. Los Alamos National Lab., NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States);Welch (Robert A.) Foundation, Houston, TX (United 
States). DOE Contract W-7405-ENG-36. (CONF-940722-4: 27. in- 
ternational conference on high energy physics, Glasgow (United 
Kingdom), 21-27 Jul 1994). Order Number DE94014488. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The MEGA -experiment is a search for the decay » — +, for 
which the present upper limit for the branching ratio is 4.9 x 
10-''. The observation of this decay would indicate the existence 
of physics outside the standard model of electroweak interactions. 
The experiment employs highly modular, fast detectors, state-of- 
the-art electronics, and a staged trigger with on-line filters. The 
detectors are contained in a 1.5 T solenoidal field produced by a 
superconducting magnet. Positrons axe confined to the central re- 
gion and axe measured by a set of thin MWPCs with a designed 
energy resolution of 350 keV FWHM and angular resolution of 1 
deg FWHM. Photons are measured by one of three layers of pair 
spectrometers in the outer region. The total photon detection effi- 
ciency is about 6%; the expected photon energy resolution is 1.7 
MeV FWHM and the angular resolution is 10 deg FWHM. The time 
resolution between the photon and electron is 0.8 ns FWHM. 
About 10° events that passed the on-line inters were recorded dur- 
ing the 1993 run. These data should have a branching ratio 
sensitivity approximately fifteen times better than the present limit. 
The measured resolutions are approaching the design values. 


26428 (NIKHEF-H-92-19) Heavy flavour physics at LEP. 
Kluit, P.M. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H. 1992. 23p. (CONF- 
9207140—: Stanford Linear Accelerator Center (SLAC) summer 
institute on particle accelerators: third family and the physics of fla- 
vor, Stanford, CA (United States), 13-24 Jul 1992). Order Number 
DE94781791. Source: OSTI; NTIS; INIS. 

In this lecture | summarize the LEP results on heavy flavour 
physics. The topics that are covered are mainly in the field of 
beauty physics and can be divided in: B physics at the Z reso- 
nance ('sub(b anti b), Asub(b anti b), x), Beauty signals (Bs, Ay, 
J/), B lifetime measurements (7p, TBs, TAb» TB+, ANG TBO). In the 
first part | discuss the measurements of the width Tsub(b anti b) 
and asymmetry Asub(b anti b)® for the process Z —b anti b, and a 
determination of the average mixing parameter x of the b quark. In 
the second part evidence for Bs, A,, and J/y~ production in Z de- 
cays is shown. In the last part | summarize the measurements of 
the average b lifetime, and the lifetimes for charged and neutral B 
hadrons. (orig.) 


26429 (NIKHEF-H-93-19) The matrix element for radiative 
Bhabha scattering in the forward direction. Kieiss, R. Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H. Sep 1998. 9p. Order Number 
DE94781783. Source: OSTI; NTIS; INIS. 

We present an approximation to the matrix element for the pro- 
cess e*e--—e*e~ +, appropriate to the situation where one or both 
of the fermions are scattered over very small angles. The leading 
terms in the situation where all scattering angles are small contains 
not only terms quadratic in the electron mass, but also quartic and 
even sextic terms must be included. Special attention is devoted to 
the numerical stability of the resultant expression. Its relation to 
several existing formulae is discussed. (orig.) 


26430 (NIKHEF-H-93-20) Heavy-flavor production. Smith, J. 
(Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H); Tung, W.K. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 





(Netherlands). Sectie H. 1993. 19p. (ITP-SB—93-65; MSU-HEP-—93- 
16). Order Number DE94778519. Source: OSTI; NTIS. 

A summary of discussions at the Snowmass Workshop on heavy 
quark production is presented together with a general review of 
previous results. (orig.) 


26431 (NIKHEF-H-94-01) BBBREM - Monte Carlo simula- 
tion of radiative Bhabha scattering in the very forward 
direction. Kleiss, R. (Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie #); 
Burkhardt, H. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Jan 
1994. 14p. (CERN-SL-—94-03(OP); HEP-PH-9401333). Order Num- 
ber DE94778746. Source: OSTI; NTIS. 

A fast and simple Monte Carlo program is presented that simu- 
lates single Bremsstrahlung in Bhabha scattering, ete~ -e*e~ 7, 
without constraints on scattering angles. This allows the study of 
this process at arbitrarily small, or even vanishing, scattering an- 
gles. Experimental cuts can be imposed on an event-by-event 
basis, allowing for detailed studies of the process as a limitation to 
beam lifetimes, or a luminosity-measuring device, in ete- storage 
rings. As an application, we show that the easy introduction of a 
cut-off parameter, corresponding to the characteristic distance be- 
tween particles in the e+ bunches, gives a reduced cross section 
that is in good agreement with observation. (orig.) 


26432 (PNL-SA-23097) Beta decay data for neutron-rich 
Li-Ci nuclides. Reeder, P.L. (Pacific Northwest Lab., Richland, 
WA (United States)); Kim, Y.; Hensley, W.K.; Miley, H.S.; Warner, 
R.A.; Vieira, D.J.; Wouters, J.M.; Zhou, Z.Y.; Seifert, H.L. Pacific 
Northwest Lab., Richland, WA (United States). May 1994. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940507-23: International con- 
ference on nuclear data for science and technology, Gatlinburg, TN 
(United States), 9-13 May 1994). Order Number DE94014556. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have used the Time-of-Flight Isochronous (TOFI) spectrome- 
ter at the LAMPF accelerator to systematically measure the half-life 
(t; 2), delayed neutron emission probability (Pn), beta-delayed 
multi-neutron emission, average energy of delayed neutron spec- 
tra, and beta-delayed alpha emission for a large number of 
neutron-rich isotopes for all Z values between Li and Cl. The TOFI 
spectrometer measures the A,Z, and Q of each neutron-rich ion 
and determines the decay properties by means of a delayed coin- 
cidence between each ion and subsequent decay products. 


26433 (WIS-PH-93-94) New physics effects on C P Viola- 
tion in B decays. Nir, Yosef. Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Physics. Aug 1993. 22p. (CONF- 
9306258-: Workshop on B physics at hadron accelerators, 
Snowmass, CO (United States), 21 Jun - 2 jul 1993). Order Num- 
ber DE94628617. Source: OSTI; NTIS (US Sales Only); INIS. 

We review new physics effects on C P violation B decays. (au- 
thor) 38 refs, 3 figs, 3 tabs. 


26434 (WIS-PH-94-2) Phenomenological constraints on 
antiA and 4,. Ligeti, Z.; Nir, J. Weizmann Inst. of Science, Re- 
hovoth (israel). Dept. of Physics. Jan 1993. 9p. Order Number 
DE94628622. Source: OSTI; NTIS (US Sales Only); INIS. 
Combining the experimental data on the inclusive decays D — 
Xev, B — Xev and B — Xrv, we find severe constraints on the A 
and ; parameters of the heavy quark theory. In particular, we get 
A<0.7 GeV. Our constraints further imply m.>4.66 GeV. We 
discuss future prospects of improving these bounds and their phe- 
nomenological implications. (authors). 22 refs., 1 fig. 
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Refer also to citation(s) 26291, 26382, 26390, 26401, 26413, 
26417, 26420 


26435 (CEA-DAPNIA-SPP-93-08) Soft gluon coherence at 
LEP. Gaidot, A. OPAL Collaboration. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
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l'Instrumentation Associee. 1993. 8p. (CONF-930363—: 28. confer- 
ence on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 13-27 Mar 1993). Order Number 
DE94629899. Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief overview of the experimental status on colour coher- 
ence at LEP we will focus on two recent approaches to the 
subject: the sub-jet multiplicities and the azimuthal correlations be- 
tween pair of particles. (author). 


26436 (DOE/ER/40561—-143) Neutrino oscillations in noisy 
media. Loreti, F.N.; Balantekin, A.B. Washington Univ., Seattle, 
WA (United States). Inst. for Nuclear Theory. 27 May 1994. 32p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract FGO6-90ER40561. Order Number DE94014973. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors develop the Redfield equation for delta-correlated 
gaussian noise and apply it to the case of two neutrino flavor or 
spin precession in the presence of a noisy matter density or 
magnetic field, respectively. The criteria under which physical fluc- 
tuations can be well approximated by the delta-correlated gaussian 
noise for the above cases are examined. Current limits on the pos- 
sible neutrino magnetic moment and solar magnetic field suggest 
that a reasonably noisy solar magnetic field would not appreciably 
affect the solar electron neutrino flux. However, if the solar electron 
density has fluctuations of a few percent of the local density and a 
small enough correlation length, the MSW effect is suppressed for 
a range of parameters. 


26437 (IC-93/359) Neutrino masses and mixing. Smirnov, 
A.Yu. International Centre for Theoretical Physics, Trieste (italy). 
Oct 1993. 21p. (HEP-PH-9310368.). Order Number DE94628632. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Restrictions on the neutrino masses and lepton mixing are re- 
viewed. Solar, atmospheric and relic neutrinos give the indications 
of existence of nonzero neutrino masses and mixing. The data pick 
up two regions of mixing angles which are either appreciably larger 
or appreciably smaller than the Cabibbo angle. Some theoretical 
schemes with large or small lepton mixing are discussed. (author). 
46 refs, 2 figs. 


26438 (IC—93/360) Neutrinoless double beta decay and the 
solar neutrino problem. Petcov, S.T. (international School of Ad- 
vanced Studies, Trieste (Italy)); Smirnov, A.Yu. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1993. 20p. (SISSA- 
113/93/EP; HEP-PH-9311204.). Order Number DE94628633. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The MSW or vacuum oscillation solution of the solar neutrino 
problem can be reconciled with possible existence of the (G6)or 
decay with a half-line corresponding to an effective Majorana mass 
of the electron neutrino modul Mee approx. (0.1 - 1.0) eV. The phe- 
nomenological consequences of such a possibility are analyzed 
and the implications for the mechanisms of neutrino mass genera- 
tion are considered. (author). 31 refs, 2 figs. 


26439 (IC—94/33) Neutrino mass. Senjanovic, G. International 
Centre for Theoretical Physics, Trieste (Italy). Mar 1994. 7p. Order 
Number DE94628634. Source: OSTI; NTIS (US Sales Only); INIS. 

We review the issue of neutrino mass by concentrating on the 
minimal extensions of the standard model. In particular, we empha- 
size the role that gravitation may play in this regard and discuss 
the central aspects of the see-saw mechanism of generating neu- 
trino mass, including the possibility of the see-saw scale being 
close to the electroweak scale. (author). 10 refs. 


26440 (IC-94/42) Neutrinos with Zee-mass matrix in vac- 
uum and matter. Smirnov, A.Yu.; Tao Zhijian. International Centre 
for Theoretical Physics, Trieste (Italy). Mar 1994. 27p. Order Num- 
ber DE94628635. Source: OSTI; NTIS (US Sales Only); INIS. 
Neutrino mass matrix generated by the Zee (radiative) mecha- 
nism has zero (in general, small) diagonal elements and a natural 
hierarchy of the nondiagonal elements. It can be considered as an 
alternative (with strong predictive power) to the matrices generated 
by the see-saw mechanism. The propagation in medium of the 
neutrinos with the Zee-mass matrix is studied. The flavor neutrino 
transitions are described analytically. In the physically interesting 
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cases the probabilities of transitions as functions of neutrino energy 
can be represented as two-neutrino probabilities modulated by the 
effect of vacuum oscillations related to the small mass splitting. 
Possible applications of the results to the solar, supernova, atmo- 
spheric and relic neutrinos are discussed. A set of the predictions 
is found which could allow to identify the Zee-mass matrix and 
therefore the corresponding mechanism of mass generation. (au- 
thor). 28 refs, 3 figs. 


26441 (JINR—1-64-94, pp. 40-42) On the radial excitations 
of the light mesons. lvan'shin, Yu.l. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In JINR rapid com- 
munications: Collection. 63p. Order Number DE94630699. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The difficulties of theoretical considerations of radial excitations 
of the light mesons are discussed. It is suggested to perform the 
partial-wave analysis of the experimental data on the diffractive 
Kaz production in the effective mass region of 900-1200 MeV to 
obtain the information on the first K-meson radial excitation. 7 refs. 


26442 (JINR-E-2-93-309) Notion of the inclusive spectra 
and cross sections of B-meson production in hadronic inter- 
actions of high energies. Piskunova, O.|. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1993. 7p. Order Number DE94628628. Source: OSTI; NTIS (US 
Sales Only); INIS. 

12 refs.; 4 figs. Submitted to Yad. Fiz. 

B-meson hadroproduction cross sections obtained by Monte 
Carlo generating programme PYTHIA 5.3 are compared to the re- 
sults of calculation within the framework of Quark-Giuon String 
Model (QGSM). The Model is based on the phenomenological de- 
scription of soft peripheral hadronic interactions whereas the 
considered Lund-type program takes into account the hard subpro- 
cesses described by perturbation theory diagrams of QCD. Such 
comparison allows one to define the possibilities for the develop- 
ment of both approaches. 12 refs.; 4 figs. 12 refs.; 4 figs. 
Submitted to Yad. Fiz 


26443 (JINR-E—2-93-461) Multichannel resonances and 
closed channels (scalar sector). Krupa, D. (Slovenska Akademia 
Vied, Bratislava (Slovakia). Fyzikalny Ustav); Meshcheryakov, V.A.; 
Surovtsev, Yu.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1993. 12p. Order Number 
DE94628629. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of multichannel resonances is discussed in the 2- 
and 3-channel approaches on the basis of analyticity and unitarity. 
A model-independent pole representation of multichannel reso- 
nances is obtained as a realization of the idea of dominance of the 
nearest singularities on all corresponding sheets of the Riemann 
surface of the S-matrix. The role of closed channels in forming the 
resonances is investigated in both the K- and S-matrix approaches. 
The method is illustrated for coupled processes aa — a7, K anti 
K, m7 in the isoscalar s-wave (with the x* analysis of experimental 
data on zz scattering in the energy region below 1.6 GeV). 20 
refs., 2 figs.; 1 tab. 


26444 (JINR-R-2-93-463) Meson properties at finite tem- 
perature and density within Nambu-Jona-Lasinio model. 
Gulamov, T.I. (AN Uzbekskoj SSR, Tashkent (Uzbekistan). Fiziko- 
Tekhnicheskij Inst.); Titov, A.|. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics. 1993. 


26p. (In Russian). Order Number DE94628630. Source: OSTI; 
NTIS (US Sales Only); INIS. 


Submitted to Yadernaya Fizika. 

The properties of mesons at finite temperature and density are 
studied within the Nambu-Jona-Lasinio model. The analysis is 
done by means of the self consistent way, which is equivalent to 
the standard one only at zero temperature and density. As a result, 
a qualitative and quantitative difference in o, 7, p, a, meson 
masses in comparison with previous works is found. Also the tem- 
perature dependence of the effective coupling constant of p — am 
decay is studied. (author). 25 refs., 8 figs. 


26445 (LA-12698-C, pp. 8, Paper 24) A report on the new 
muon g-2 experiment at BNL. Carey, R.M. (Boston Univ., MA 
(United States)). Los Alamos National Lab., NM (United States). 
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Jan 1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

A new experiment (E821 at BNL) aims to measure the muon 
anomalous magnetic moment to 0.35 ppm, a factor 20 improve- 
ment in precision over the previous CERN measurement. The 
experiment will be sensitive to the single-loop radiative contribu- 
tions of virtual W and Z bosons, and will provide strong constraints 
on extensions of the Standard Model. The principles of the mea- 
surement and the current status of the experiment are discussed, 
with a particular emphasis on techniques required to minimize the 
systematic errors. 


26446 (SLAC-445) The left-right forward-backward asym- 
metry for B quarks at the SLD. Williams, D.C. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). May 1994. 
199p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. Order Number DE94014508. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The left-right asymmetry for b quarks, A,, is precisely predicted 
by the Weinberg-Salam-Glashow model of particle interactions, 
now the standard model for high-energy particle physics. As a test 
of this model, A, is directly measured at the SLC Large Detector 
(SLD) by taking advantage of the unique polarized electron beam 
at the Stanford Linear Collider (SLC) and measuring the left-right 
forward-backward asymmetry of b quarks. To measure the asym- 
metry, b quarks are identified using muons of high total and 
transverse momenta. The result for the 1993 data sample of 
37,843 hadronic Z’s is A, = 0.91 + 0.19 + 0.06, where the first er- 
ror is statistical and the second systematic. This result is in 
agreement with the standard model prediction of A, = 0.935. 


26447 (SLAC-PUB-6496) The parton distribution functions 
in the limit xg, — 1. Mueller, D. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). May 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9309386—-2: Workshop on quantum field 
theoretical aspects of high energy physics, Bad Frankenhausen 
(Germany), 20-24 Sep 1993). Order Number DE94013799. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We review both the counting rule and the influence of the 
evolution in Qe for the large xp; behavior of the valance quark dis- 
tribution functions. Based on a factorization procedure we present 
a more general perturbative treatment to compute this behavior. A 
complete analysis is performed in the scalar dy6)°-theory for the 
parton distribution function of the “meson,” which shows that loga- 
rithmical corrections arise from the distribution amplitude and that 
the reference momentum square Qp° is fixed by XBj- 


26448 (WIS-PH-93-103) The determination of V,, and QCD 
Sum Rules in Heavy Quark Effective theory. Ligeti, Z. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Physics. Oct 
1993. 18p. Order Number DE94628636. Source: OSTI; NTIS (US 
Sales Only); INIS. 

| review recent development in Heavy Quark Effective Theory 
that leads to an almost model-independent determination of the 
Vb element of the Cabibbo-Kobayashi-Maskawa matrix from exclu- 
sive semileptonic B — D‘*) decays. In particular, | compare the 
theoretical uncertainties in the B — D*'” and the B — D*! decay 
modes. | discuss the applications of QCD sum rules within the 
Heavy Quark Effective Theory to semileptonic heavy mesons de- 
cays and gives predictions for the form factors measurable in B > 
D\*'» decays. (author) 45 refs, 4 figs, 2 tabs. 
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26449 (CRN-RA-1991) Activities report 1991-1992: Nuclear 
Research Center of Strasbourg. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. 1993. 273p. (In French). Order 
Number DE94629900. Source: OSTI; NTIS (US Sales Only); INIS. 

This activities report of the Nuclear Research Centre of Stras- 
bourg for the years 1991 and 1992, presents nine research axis: 





theoretical physics, mechanisms of reactions and nuclear structure, 
extreme forms of nuclei, exotic nuclei, hot and dense nuclear mat- 
ter, ultra-relativistic heavy ions, physics of LEP (European Large 
Electron-Positron storage ring) at ‘DELPHI’, chemistry and physics 
of radiations, physics and applications of semi-conductors. 


26450 (INDC(NDS)-297) Review of uncertainty files and 
improved multigroup cross section files for FENDL: Summary 
report of the IAEA advisory group meeting held at the Tokai 
Research Establishment, JAERI, Japan, 8 to 12 November 
1993. Ganesan, S. (International Atornic Energy Agency, Vienna 
(Austria). Nuclear Data Section). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Mar 1994. 42p. (CONF-9311217-: IAEA advisory group meeting 
on review of uncertainty files and improved multigroup cross sec- 
tion files for FENDL, Tokai (Japan), 8-12 Nov 1993). Order Number 
DE94628639. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA Nuclear Data Section, in co-operation with several na- 
tional nuclear data centers and research groups, is creating an 
internationally available Fusion Evaluated Nuclear Data Library 
(FENDL), which will serve as a comprehensive source of pro- 
cessed and tested nuclear data tailored to the requirements of the 
Engineering and Development Activities (EDA) of the International 
Thermonuclear Experimental Reactor (ITER) Project and other 
fusion-related development projects. The FENDL project of the In- 
ternational Atomic Energy Agency has the task of coordination with 
the goal of assembling, processing and testing a comprehensive, 
fusion-relevant Fusion Evaluated Nuclear Data Library with unre- 
stricted international distribution. The present report contains the 
summary of the IAEA Advisory Group Meeting on "Review of Un- 
certainty Files and Improved Multigroup Cross Section Files for 
FENDL”, held during 8-12 November 1993 at the Tokai Research 
Establishment, JAERI, Japan, organized in cooperation with the 
Japan Atomic Energy Research Institute. The report presents the 
current status of the FENDL activity and the future work plans in 
the form of conclusions and recommendations of the four Working 
Groups of the Advisory Group Meeting on (1) experimental and 
calculational benchmarks, (2) preparation processed libraries for 
FENDV/ITER, (3) specifying procedures for improving FENDL and 
(4) selection of activation libraries for FENDL. (author). 1 tab. 


26451 (INIS-mf-13944) Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear en- 
ergy. Andrejtscheff, W.; Elenkov, D. (eds.). Byigarska Akademiya 
na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Ya- 
drena Energetika. 1992. 270p. (CONF-9110532-: 10. international 
school on nuclear physics, neutron physics and nuclear energy, 
Varna (Bulgaria), 14-19 Oct 1991). Order Number DE94629901. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The history of the International School on Nuclear Physics, Neu- 
tron physics and nuclear Energy ("Varna School’) goes back to the 
year 1973. Since that time it has been carried out in the fall of ev- 
ery other year in the Conference Center of the Bulgarian Academy 
of Sciences at the Black Sea coast near Varna. This volume 
contains the full texts of the lectures delivered by distinguished sci- 
entists from different countries on the Tenth Varna School, 1991. 
14 of them are included in INIS separately. 


26452 (INIS-mf-14260) Accelerator Laboratory of the Uni- 
versity and the Technical University of Munich. Annual report 
1992. Korschinek, G. (comp.); Lutter, R. (comp.); Riess, F. (comp.). 
Beschleunigerlaboratorium der Univ. und Technischen Univ. 
Muenchen, Garching (Germany). 1993. 270p. (In German). Order 
Number DE94779071. Source: OSTI; NTIS (US Sales Only); INIS. 
This report contains extended abstracts about the work per- 
formed at the named laboratory together with a list of publications 
and reports. The abstracts concern experiments on nuclear reac- 
tions, nuclear spectroscopy, atomic physics, accelerator mass 
spectroscopy with heavy ions, and applications of nuclear tech- 
niques, theoretical work on nuclear reactions, nuclear structure, 
atomic physics, and astrophysics, developments of accelerators 
and radiation instrumentation, as well as data processing. (HSI) 


26453 (INIS-RU-376, pp. 29) Relativistic descriltion of hy- 
perfine structure at unpointed muptipole nuclear momenta. 
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Lavrenov, A.N.; Shulyanovskij, G.S. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LIGHT NUCLEVhyperfine structure; LIGHT 
NUCLEI/nuclear deformation 
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Refer also to citation(s) 25603, 26337, 26338, 26374, 26375, 
26530, 26656 


26454 (ANL/PHY/PP-—82408) Evidence for octupole vibra- 
tion in the superdeformed well of '®Hg. Crowell, B. (Argonne 
National Lab., IL (United States)); Janssens, R.V.F.; Carpenter, 
M.P.; Ahmad, |.; Harfenist, S.; Henry, R.G.; Khoo, T.L.; Lauritsen, 
T.; Nisius, D.; Wilson, A.N. Argonne National Lab., IL (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94015026. Source: OSTI; NTIS; INIS; GPO Dep. 

An excited superdeformed (SD) band has been observed in 
199Hg which decays to the lowest-energy (yrast) SD band rather 
than to the less deformed states as observed in most known SD 
bands in the A~150 and A~190 regions. The band exhibits prop- 
erties which are in good agreement with predictions of collective 
octupole vibrations in the SD well of ‘Hg. 


26455 (ANU-P—1122) Multi-quasiparticle and _ rotational 
structures in '’? W: Fermi alignment, the K-selection rule and 
blocking. Walker, P.M. (Australian National Univ., Canberra, ACT 
(Australia). Dept. of Nuclear Physics); Dracoulis, G.D.; Byrne, A.P.; 
Fabricius, B.; Kibedi, T.; Stuchbery, A.E.; Rowley, N. Australian 
National Univ., Canberra, ACT (Australia). Research School of 
Physical Sciences. Oct 1993. 75p. Order Number DE94631257. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Accepted for publication in Nuclear Physics. 

High-spin states in '7? W have been studied following the '7° 
Er('* C,4n) reaction. Rotational bands up to | ~ 53/2 have been 
identified, based on 1-, 3-, 5- and 7-quasiparticle structures. Differ- 
ent alignment mechanisms compete in the generation of angular 
momentum at the yrast line. A Fermi-aligned (i13 /2)* structure, 


coupled to high-K and to the 7/2—[514] orbital, forms the negative- 
parity yrast sequence above Ix = 31/2- The anomalous decay of 
K™ =35/2—5 quasiparticle isomer is explained as arising from de- 
structive interference of transition amplitudes coupling to the 
Fermi-aligned structure. Detailed analysis of the excitation energies 
of the multi-quasiparticle states indicates the quenching of both 
neutron and proton pair correlations, by comparison with blocking 
calculations. 26 refs., 7 tabs., 13 figs. 


26456 (ANU-P-1136) Magnetic moment measurements in 
195 Pt; a critical test of U (6/12) supersymmetry. Lampard, G.J. 
(Melbourne Univ., Parkville, VIC (Australia). School of Physics); 
Bolotin, H.H.; Stuchbery, A.E.; Kuyucak, S. Australian National 
Univ., Canberra, ACT (Australia). Research School of Physical Sci- 
ences. Nov 1993. 26p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia). Order Number DE94631258. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Physics A. 

The gyromagnetic ratios of excited states in '5Pt were mea- 
sured using the thin-foil transient-field technique. The level scheme 
and level properties were also studied using 7-ray spectroscopy 
techniques following Coulomb excitation, largely confirming earlier 
work. The measured g-factors provide a sensitive, parameter-free 
test of the U(6/12) multi-j interacting boson-fermion super- 
symmetry model. 30 refs., 3 tabs., 5 figs. 
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26457 (BNL-60447) Correlations of collective observables 
and the phonon structure of nuclei. Casten, R.F. (Brookhaven 
National Lab., Upton, NY (United States)); Zamfir, N.V. 
Brookhaven National Lab., Upton, NY (United States); Clark Univ., 
Worcester, MA (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016 ; FG02-88ER40417. (CONF-9403131-1: International 
conference on nuclear structure in the late nineties, Hanoi (Viet 
Nam), 14-18 Mar 1994). Order Number DE94014081. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A “horizontal” view of nuclear structures is described in which 
various observables are correlated over broad mass ranges. This 
approach leads to a number of remarkable correlations, to new 
understanding of the evolution of structure, to a challenge to micro- 
scopic theories, and to new signatures of structure that will be 
especially useful with radioactive beam experiments. In particular, 
this and other evidence suggests a nearly universal and pervasive 
role of phonon and multi-phonon excitations in nuclei. 


26458 (BNL-60536) A new path for hypernuclear research. 
Chrien, R.E. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940514—4: Inter- 
sections of particle and nuclear physics, St. Petersburg, FL (United 
States), 31 May - 6 jun 1994). Order Number DE94014908. 
Source: OSTI; NTIS; INIS; GPO Dep. 

New developments in the design and construction of neutral me- 
son spectrometers have led to suggestions for taking advantage of 
the (K-, x°) single charge-exchange reaction to open up hitherto 
unavailable areas on the hypernuciear frontier. 


26459 (ESM-57) Measurement of the spectral momentum 
distribution of valence electrons in amorphous carbon by 
(e,2e) spectroscopy. Kheifets, A.S.; Lower, J.; Nygaard, K.J.; Ut- 
teridge, S.; Vos, M.; Weigold, E.; Ritter, A.L. Flinders Univ. of 
South Australia, Adelaide, SA (Australia). Electronic Structure of 
Materials Centre. Aug 1993. 26p. Order Number DE94631259. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The spectral momentum density of the valence band of arc 
evaporated amorphous carbon has been measured by (e,2e) spec- 
troscopy with significantly improved energy resolution relative to 
earlier studies. The valence band has been studied over a range of 
momenta from 0 to 1.6 a.u. with a resolution of 0.15 a.u. and over 
a range of binding energies from 9 eV above to 35 eV below the 
Fermi energy with a resolution of 1.5 eV. As seen in earlier stud- 
ies, two major peaks are observed in the spectral momentum 
density which previously have been associated with o- and z- 
bands in graphite. A third feature in the spectra, a weak shoulder 
approximately 4 eV below the Fermi energy, is observed for the 
first time. A heuristic model is introduced based on the assumption 
that the spectral momentum density of evaporated amorphous car- 
bon is an angular average of the spectral momentum density of 
graphite. The behavior of the strongest feature in the experimental 
spectra is described well by this model, but the other two features, 
which are in the energy range of the graphitic x-, o-2-, and o3- 
bands, are poorly represented by the model. It is suggested that 


the poor agreement is due to re hybridization of these graphitic 
bands. 29 refs., 9 figs. 


26460 (ESM-58) Electron momentum spectroscopy of 
methylamine. Samardzic, O.; Weigold, E.; Von Niessen, W.; Za- 
krzewski, V.G.; Brunger, M.J. Flinders Univ. of South Australia, 
Adelaide, SA (Australia). Electronic Structure of Materials Centre. 
Sep 1993. 21p. Order Number DE94631260. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The complete valence shell electron separation energy spectra 
and momentum distributions are measured for methylamine by 
high resolution electron momentum spectroscopy at a total energy 
of 1500 eV. Many-body calculations of the separation energies and 
spectroscopic factors using Green’s function methods are carried 
out and compared with the experimental data. The measured mo- 
mentum distributions are compared with those calculated in the 
plane wave impulse approximation (PWIA) formalism using an SCF 
orbital wavefunction which we constructed from a basis set of 
States that consisted of (10s, 6p, 1d)/[5s, 3p, 1d] for the carbon 
and nitrogen atoms and (5s, 1p)/[3s, 1p] for each hydrogen atom. 
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The agreement between the measured momentum distributions 
and the present PWIA-SCF orbital momentum distributions is, in 
general, fair, although for the outermost valence 7a’ state the SCF 
wavefunction underestimates the density at low momentum. The 
inner valence 4a’ and 3a’ orbitals are found to be severely split by 
the final state correlation effects. The agreement between the mea- 
sured and calculated spectroscopic factors and separation energies 
is quite good, although the measured separation energy spectra 
contain significant strength up to 41 eV, this strength being mainly 
of 4a’ and 3 a’ origin. 23 refs., 13 figs. 


26461 (ESM-61) On the need for a partial revision in the 
orbital assignments of cyclopropane (C3H,). Brunger, M.J.; 
Weigold, E. Flinders Univ. of South Australia, Adelaide, SA (Aus- 
tralia). Electronic Structure of Materials Centre. Sep 1993. 8p. 
Order Number DE94631261. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An electron momentum spectroscopy investigation was carried 
out into the orbital assignment for the two bands in the 15-18 eV 
binding energy range of the photoelectron spectrum of the satu- 
rated, 3-member ring hydrocarbon, cyclopropane (C3H.6). The 
present experimental momentum distributions for these states pro- 
vide compelling evidence that the earlier hypothesis of Schweig 
and Thiel is correct. That is, the orbital assignments of these two 
bands are in fact opposite to the sequence of the respective ab ini- 
tio eigenvalues. 11 refs., 2 figs. 


26462 (INIS-mf-13808, pp. 164) Thermodynamics of the 
relativistic non-chiral c-w-model. Baier, H. (Inst. fuer Radium- 
forschung und Kernphysik, Univ. Wien, Vienna (Austria)); Hejc, G. 
Oesterreichische Physikalische Gesellschaft, Vienna (Austria). 
1993. 206p. (In German). (CONF-9309381—: 43. annual convention 
of the Austrian Physical Society, Graz (Austria), 20-24 Sep 1993). 
In 43. annual convention of the Austrian Physical Society at the 
Technical University, Graz (Austria), 20-24 September 1993. Order 
Number DE94625809. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR MATTER/mathematical models; 
NUCLEAR MATTER‘thermodynamic properties; NUCLEONS/ 
effective mass; EQUATIONS OF STATE; NUCLEONS 


26463 (INIS-mf-13944, pp. 32-51) The microscopic theory 
of nuclear collective states. Rowe, D.J. (Toronto Univ., ON 
(Canada). Dept. of Physics). Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika. 1992. 270p. (CONF-9110532—: 10. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A brief overview is given of the present status of the microscopic 
theory of nuclear rotations and quadrupole vibrations. The old 
method of seeking a microscopic derivation of a collective model 
was to make a change of variables from nucleon coordinates to 
collective and complementary intrinsic coordinates. The more suc- 
cessful strategy outlined is to express the collective model in terms 
of a dynamical algebra and then to seek a microscopic realization 
of the algebra so that one can put the states of a phenomenologi- 
cal representation of the algebra into one-to-one correspondence 
with the states of a microscopic representation. It is shown that to 
make the Bohr-Mottelson collective model microscopically realiz- 
able, it is necessary to extend it to include vorticity degrees of 
freedom. In doing so, the model acquires a natural expression in 
shell model terms. 9 figs., 16 refs. (author). 


26464 (INIS-mf-—13944, pp. 60-70) A simple model for the 
description of two-quasiparticle states in even-even nuclei. Jo- 
los, R.V. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. 
za Yadrena Izsledvaniya i Yadrena Energetika); Mikhailova, M.M. 
Byigarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za 
Yadrena Izsledvaniya i Yadrena Energetika. 1992. 270p. (CONF- 
9110532-: 10. international school on nuclear physics, neutron 
physics and nuclear energy, Varna (Bulgaria), 14-19 Oct 1991). In 
Proceedings of the X. international school on nuclear physics, neu- 
tron physics and nuclear energy. Order Number DE94629901. 
Source: OSTI; NTIS (US Sales Only); INIS. 





A model for unified consideration of low-lying two-quasiparticle 
states in odd-odd and even-even nuclei is proposed. The effects 
related to particle-core coupling are taken into account. The eigen- 
states of the neighboring odd nuclei enter the description as a 
basic illustrated by calculation of the O2* state energy in ''®Sn. 2 
figs., 11 refs. (author). 


26465 (INIS-mf-13944, pp. 129-147) Momentum distribu- 
tions, occupation numbers and natural orbitals in nuclei within 
the generator coordinate method. Antonov, A. (Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya i Yadrena Energetika). Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika. 1992. 270p. (CONF-9110532-: 10. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The nucleon-nucleon correlation effects on nuclear characteris- 
tics are considered in the framework of generator coordinate 
method (GCM). The energies of the ground and the first monopole 
excited state (without Coulomb energy) as well as the root mean 
square radii of these states of He, '°O and “° Ca are calculated 
within CGM with an infinite square-well potential. The nucleon mo- 
mentum distribution of “He, '©O and “Ca is calculated in CGM 
with square-well and harmonic oscillator potential. The ground state 
density distribution and the nucleon momentum distribution n(q) of 
4He are also determined. The two-nucleon momentum distributions 
of “He, '®O and “°Ca are calculated using Skyrme effective forces 
with the same parameter set as for the single-nucleon momentum 
distribution with square-well and harmonic oscillator construction 
potential. The natural orbitals of 1s and 1p states of '®O are calcu- 
lated in coordinate space as well as in momentum space. The 
importance of the choice of construction potential to account for 
the effects of nucleon-nucleon correlations on the nuclear charac- 
teristics is emphasized. 51 refs., 7 figs., 1 tab. (author). 


26466 (INIS-mf-13944, pp. 148-170) Self consistent theory 
of the collective excitations of atomic nuclei. Barts, B.!. (insti- 
tute of Physics and Technology, Kharkov (Ukraine)). Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya : Yadrena Energetika. 1992. 270p. (CONF-9110352—: 4. 
international conference on polyimides, Ellenville, NY (United 
States), 30 Oct - 1 nov 1991). In Proceedings of the X. interna- 
tional school on nuclear physics, neutron physics and nuclear 
energy. Order Number DE94629901. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model for the unified description of both positive- and 
negative-parity collective states has been developed. The concept 
of self-consistent nature of the interaction between rotational and 
vibrational degrees of freedom is adopted. So both octupole and 
quadrupole degrees of freedom are discussed. The analysis allows 
to consider both deformed and transitional nuclei where the static 
deformation is small. The dependence of the moments of inertia on 
the angular momentum | results in an essential rearrangement of 
the spectrum viz. from the rotational law E,«l(l+1) at low | to the 
equidistant law at high |, this being in agreement with the picture 
really observed. The comparison between our calculations and the 
experimental data leads to an adequate description of both hard 
and soft nuclei up to rather large |. 1 fig., 5 tabs., 14 refs. (author). 


26467 (INIS-mf-13944, pp. 213-223) Collective nuclear po- 
tential within the microscopic Sp(6,R) model. Blokhin, A.L. 
(Institute for Theoretical Physiscs, Kiev (Ukraine)). Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsied- 
vaniya i Yadrena Energetika. 1992. 270p. (CONF-9110532—: 10. 
international school on nuclear physics, neutron physics and nu- 
clear energy, Varna (Bulgaria), 14-19 Oct 1991). In Proceedings of 
the X. international school on nuclear physics, neutron physics and 
nuclear energy. Order Number DE94629901. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is demonstrated that the collective nuclear potential in the 
scope of microscopic symplectic model consists of the invariants of 
the monopole-quadrupole tensor and its polynomial analogs cou- 
pling the properly collective and vortex spin degrees of freedom. 
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The potential completely equivalent to its microscopic prototype is 
constructed on the basis of arbitrary irreducible representation of 
the Sp(6,R) group. 16 refs.(author). 


26468 (INIS-mf-13944, pp. 223-242) Relation between 
interacting vector boson model and some versions of the in- 
teracting boson approximation. Asherova, R.M.; Fursa, D.V.; 
Georgieva, A.|.; Smirnov, Yu.F. Byigarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika. 1992. 270p. (CONF-9110532-: 10. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Dyson mapping of the Interacting Two Vector Boson Model 
(IVBM) with group of dynamical symmetry Sp(12,R) on a version of 
the standard Interacting Boson Model (IBM) with dynamical sym- 
metry U(21) is obtained. This version of IBM contains the S(T=1), 
D(T=1) and P(T=0) bosons, where T is isospin of bosons. From 
group theoretical point of view this mapping corresponds to the re- 
alization of the Sp(12,R) generators in terms of generators of 
HW(21) x U(6) group. The problem of elimination of spurious 
states and Hermitization of this Boson representation is discussed. 
The image of the IVBM Hamiltonian in the space of the above 
mentioned S, D, P - bosons is found. 1 tab.(author). 


26469 INIS-mf—13944, pp. 242-250) Shape coexistence in 
199 Pb and “°Pb. Baldsiefen, G. (Bonn Univ. (Germany). Inst. fuer 
Strahlen- und Kernphysik); Hubel, H.; Mehta, D.; Rao, B.V.T.; 
Birkental, U.; Frohlingsdorf, G.; Neffgen, N.; Nenoff, N.; Pancholi, 
S.C.; Singh, N.; Schmitz, W.; Theine, K.; Willsau, P.; Grawe, H.; 
Heese, J.;Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. 
za Yadrena Izsledvaniya i Yadrena Energetika. 1992. 270p. 
(CONF-9110532-: 10. international school on nuclear physics, 
neutron physics and nuclear energy, Varna (Bulgaria), 14-19 Oct 
1991). In Proceedings of the X. international school on nuclear 
physics, neutron physics and nuclear energy. Order Number 
DE94629901. Source: OSTI; NTIS (US Sales Only); INIS. 

Three cascades of dipole transitions have been identified in 
199.200Pb with rather regular energy spacings of about 50 keV. To- 
gether with several cross-over transitions they form three rotational 
bands in these spherical nuclei. Assuming M1 multipolarity for the 
dipole transitions, these cascades can be interpreted as strongly 
coupled bands built on high-K oblate states involving proton hg ;2 
OF iy3/2 orbitals. 3 figs., 1 tab., 19 refs. (author). 


26470 (INIS-RU-376, pp. 52) Low temperature orientation 
of transition range nuclei with A=150 in iron and gadolinium. 
Kratsikova, T.1.; Finger, |.; Drevenak, R.; Yanata, A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EUROPIUM ISOTOPES/oriented nuclei; 
GADOLINIUM ISOTOPES/oriented nuclei; SAMARIUM ISOTOPES/ 
oriented nuclei; TERBIUM ISOTOPES/oriented nuclei; MULTIPO- 
LARITY 


26471 
level states 147:49Ey, m, 171:173Tb, Kratsikova, T.l. (and 
others); Davaa, S.; Fingkr, |. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159—: 5. international 
conference on nuclear spectroscopic studies of hyperfine 


(INIS-RU-376, pp: 53) External perturbation of long- 
T 
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interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. EUROPIUM ISOTOPES/deformed nuclei; 
EUROPIUM ISOTOPES/half-life; TERBIUM ISOTOPES/deformed 
nuclei; TERBIUM ISOTOPES/half-life; THULIUM ISOTOPES/ 
deformed nuclei; THULIUM ISOTOPES/half-life; HALF-LIFE; 
GAMMA RADIATION 


26472 (JINR—1-64-94) JINR rapid communications: Collec- 
tion. Joint inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 63p. (In Russian). Order Number DE94630699. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present collection of rapid communications from JINR, 
Dubna, contains five separate reports on neutron sources, nuclear 
models using hydrodynamic concepts, the calculation of sorption 
gas dynamics (adsorption isotherms) of non-dissociative molecules, 
time-of-flight and pulse shape analysis results with solid scintillation 
detectors and theoretical work on radial excitations of light mesons. 
13 figs., 6 tables. 


26473 (JINR-1-64-94, pp. 4-11) On plane nuclear vortex. 
Kartavenko, V.G. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics); Pupyshev, V.V.; 
Quentin, P. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration); Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1994. In JINR rapid com- 
munications: Collection. 63p. Order Number DE94630699. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We analyze the pure vortex motion in nuclear systems excluding 
the usual approximation on smaliness of the excitation amplitude 
and the additional assumptions on the shape of a nuclear system. 
The equations to describe a nonlinear plane nuclear vortex are 
presented in the frame of nuclear hydrodynamics. The evolution of 
the shape of a vortex is analogous to a propagation of a nonlinear 
dispersion wave in a plane. These states can be considered as a 
generalization of elliptic Kirchhoff vortex. We have proved that the 
solutions having the symmetry relative to the turn by an angle 27/I 
with integer parameter | = 2,3,4... can exist. These vortexes seem 
to be two-dimensional analogues to the rotating nuclear systems 


having stable quadrupole, octupole, hexadecapole deformations 
accordingly. 15 refs. 


26474 (JINR-E-—1-93-322) The behaviour of generons in in- 
tranuclear matter. Strugalski, Z. (Politechnika Warszawska, 
Warsaw (Poland). Inst. Fizyki); Mulas, E.; Hassan, N.; Dessoky, 
A.E. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of High Energy. 1993. 7p. Order Number DE94628652. 
Source: OSTI; NTIS (US Sales Only); INIS. 

9 refs.; 4 figs. 

Hadrons are created in hadron-nucleus and hadron-nucleon colli- 
sions via intermediate objects named generons. The behaviour of 
these objects has been investigated experimentally. The energy 


loss of generons in passing through intranuclear matter is ob- 
served. 9 refs.; 4 figs. 9 refs.; 4 figs. 


26475 (JINR-E-1-93-457) The properties of nucleon clus- 
ters in relativistic nuclear collisions. Kuznetsov, A.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 
Energy. 1993. 14p. Order Number DE94628640. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the 10th International Conference on Ultra- 
Relativistic Nucleus-Nucleus Collisions (QUARK MATTER 93), 
20-24 June 1993, Borlaenge, Sweden. 

The production of nucleon clusters has been investigated in dif- 
ferent hadron and nuclear reactions over an energy range from 4.2 
to 40 GeV/c. We have observed the existence of two types of nu- 
cleon clusters characterized by different values of temperature: 
<T>, = 60-70 MeV and <T>» = 120-130 MeV. The characteristics 
of nucleon clusters are studied in terms of a new relativistic invari- 
ant approach in relative 4-velocity space. It has been observed that 
the properties of nucleon clusters with a low temperature are uni- 
versal, i.e. independent of either the type of fragmenting system or 
collision energy. The asymptotic regime occurs at pj, > 4.2-A- 
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GeV/c for nucleon clusters. The dependence of cluster temperature 
on proton multiplicity in the nucleon cluster was obtained. It was 
also shown that the nucleon clusters under consideration can be 
interpreted as decay products of some multinucleon resonances 
with a width of about a few MeV. 15 refs., 9 figs., 5 tabs. 


26476 JINR-E-4-93-58, pp. 7-19) Low spin S-band mem- 
bers in 1'°.'62py. Andersen, E. (and others); Helstrup, H.; 
Lovhoiden, G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 397p. (CONF-9209342-—: International confer- 
ence on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 


OSTI; NTIS (US Sales Only); INIS. 

Low spin S-band members are established in 1®°:'62Dy. The 
coupling between the S-band and the ground state band is signifi- 
cant in '©°Dy, but unnoticed in the '®*Dy isotope. 


26477 (JINR-E-4-93-58, pp. 20-25) Quantum chaos 
and tridiagonal Hamiltonians. Asherova, R.M. (Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki); Shirokov, A.M.; Smirnov, 
Yu.F. Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1993. 397p. (CONF-9209342-: International conference on 
nuclear structure and nuclear reactions at low and intermediate en- 
ergies, Dubna (Russian Federation), 15-19 Sep 1992). In NSNR - 
Nuclear structure and nuclear reactions at low and intermediate en- 
ergies. Order Number DE94632190. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present investigation has been motivated by the papers of 
V.Paar et al. and of Y.Alhassid et al. devoted of quantum in the in- 
teracting boson model. There is no definite notion of the quantum 
chaos now, a working definition exists only. Usually one calculates 
the level spacing distribution P(S) of unfolded spectrum of levels of 
the system under consideration, the spectral regidity delta;(L) and 
other characteristics of the fluctuation properties of the spectrum(3) 
are studied. 


26478 (JINR-E-4-93-58, pp. 36-49) Moments of inertia in a 
semiclassical approach. Benchein, K. (and others). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Semiclassical calculations have been performed for 31 nuclei. As 
a result of preliminary non-fully self-consistent calculations, the mo- 


ments of inertia in investigated nuclei abd spin degrees of freedom 
are found. 


26479 (JINR-E-4-93-58, pp. 50-55) Nuclear structure at 
finite temperature. Bortignon, P.F. (and others). Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 
The independence of the temperature of the width of the Giant 
Dipole Resonance in very excited nuclei and the evidence for dif- 
ferent time scales controlling the thermal fluctuations in hot nuclei 
are discussed of nuclear structure problems at finite temperature. 


26480 (JINR-E-4-93-58, pp. 56-66) Applications of a map- 
ping procedure to nuclear and nuclear structure problems. 
Catara, F.; Sambataro, M. Joint inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 397p. (CONF-9209342-: International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A mapping procedure which has applied both for the deriving bo- 
son images of fermion operators and for constructing nucleon 





images of quark operators within the framework of nonrelativistic 
quark model is illustrated. 


26481 (JINR-E-4-93-58, pp. 66-75) Number-conserving 
treatment of pairing correlations in deformed nuclei. Covello, 
F. (and others); Andrbozzi, F.; Gargano, A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 397p. (CONF- 
9209342-: Intemational conference on nuclear structure and 
nuclear reactions at low and intermediate energies, Dubna (Rus- 
sian Federation), 15-19 Sep 1992). In NSNR - Nuclear structure 
and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method is discussed for treating pairing correlations in de- 
formed nuclei. The main features of the formalism and how it 
provides the framework for a sequence of number-conserving ap- 
proximation are described. 


26482 (JINR-E-4-93-58, pp. 76-94) Chiral model and the 
relativistic self-consistent calculation for atomic nuclei. 
Fomenko, V.N.; Marcos, S.; Savushkin, L.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 397p. (CONF- 
9209342-: International conference on nuclear structure and 
nuclear reactions at low and intermediate energies, Dubna (Rus- 
sian Federation), 15-19 Sep 1992). In NSNR - Nuclear structure 
and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

The properties of finite nuclei are investigated in the framework 
of a chiral field theory using relativistic mean field approximation. It 
is shown that the normal type solutions for finite nuclei do exist. 


26483 (JINR-E—4-93-58, pp. 94-103) The fermion dynamical 
symmetry model and superdeformation. Guidry, M.W. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 


Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 
The fermion dynamical symmetry model is used to construct a 
new model of nuclear superdeformation. 


26484 (JINR-E-4-93-58, pp. 104-112) Boson analysis of the 
excited O* state in Ge isotopes. Hahne, F.J.; Joubert, J.; 
Navratil, P.; Geyer, H.B. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 397p. (CONF-9209342-: International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Motivated by attemp to explain the strong variation in energy of 
the excited O* state in even Ge isotopes in terms of a simple col- 
lective configuration, a boson mapping is introduced for proton, 
neutron and proton-neutron pairing. 


26485 (JINR-E—4-93-58, pp. 132-141) Nuclear structure and 
reaction studies of exotic nuclei. Lenske, H. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342—: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 
Dynamical correlations in nuclei at the neutron drip line are stud- 
ied with an extended pairing including bound and unbound levels. 


26486 (JINR-E-4-93-58, pp. 142-150) Microscopic descrip- 
tion of superdeformed states at low and medium spins. Libert, 
J. (and others); Delonche, |. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 397p. (CONF-9209342-: Inter- 
national conference on nuclear structure and nuclear reactions at 
low and intermediate energies, Dubna (Russian Federation), 15-19 
Sep 1992). In NSNA - Nuclear structure and nuclear reactions at 
low and intermediate energies. Order Number DE94632190. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Positive parity states at normal deformation and superdeforma- 
tion (SD) are calculated in medium and heavy nuclei as eigenstates 
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of the Bohr-like Hamiltonian deduced from the Griffin-Hill-Wheeler 
equation treated in the Gaussian Overlap Approximation. 


26487 (JINR-E-4-93-58, pp. 151-164) A low and a high en- 
ergy scissors modes in the two-rotor model and schematic 
random-phase approximation. ludice, N.L. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 397p. (CONF- 
9209342-: International conference on nuclear structure and 
nuclear reactions at low and intermediate energies, Dubna (Rus- 
sian Federation), 15-19 Sep 1992). In NSNR - Nuclear structure 
and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown by a model independent numerical estimate that the 
TRM expression of the M1 strength is fully consistent with the re- 
cently discovered saturation properties of the M1 excitations knows 
as scissors mode. 


26488 (JINR-E-4-93-58, pp. 165-174) Pairing attention in 
the aligned multiphonon bands. Mikhajlov, V.M.; Viasnikov, A.K. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 397p. (CONF-9209342-: International conference on nuclear 
structure and nuclear reactions at low and intermediate energies, 
Dubna (Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear 
structure and nuclear reactions at low and intermediate energies. 
Order Number DE94632190. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The method has been developed for calculations and quantita- 
tive analysis of fermion matrix elements in the aligned multiphone 
space. 


26489 (JINR-E-—4-93-58, pp. 175-183) Double resonances in 
spherical nuclei. Ponomarev, V.Ya.; Voronov, V.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). in NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Double giant resonances in spherical formed by the low-lying 
collective one-phonon state and giant resonance as well as of two 
giant resonances are analysed with microscopical approach. 


26490 (JINR-E-4-93-58, pp. 184-193) Static and dynamic 
relativistic description of the structure of finite nuclei. Ring, P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 397p. (CONF-9209342-: International conference on nuclear 
structure and nuclear reactions at low and intermediate energies, 
Dubna (Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear 
structure and nuclear reactions at low and intermediate energies. 
Order Number DE94632190. Source: OSTI; NTIS (US Sales Only); 
INIS. 

New developments in the description of finite nuclei are dis- 
cussed. 


26491 (JINR-E—4-93-58, pp. 194-204) Skyrme mean-field 
theory: from finite nuclei to the equation of static of nuclear 
matter. Sharma, M.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 397p. (CONF-9209342-: International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A systematic study of properties and behaviour of density- 
dependent Skyrme interactions has been made. 


26492 (JINR-E-4-93-58, pp. 205-211) Order and chaos in 
nuclear wave functions. Soloviev, V.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 397p. (CONF- 
9209342-: International conference on nuclear structure and 
nuclear reactions at low and intermediate energies, Dubna (Rus- 
sian Federation), 15-19 Sep 1992). In NSNR - Nuclear structure 
and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

An investigations of the order and chaos of the excited states 
has shows that there is order in the large and chaos in the small 
quasiparticle or phonon components of the nuclear wave functions. 
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26493 (JINR-E-4-93-58, pp. 314-320) Inertial and dissipa- 
tive properties of chaotic system. Kolomietz, V.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 
Stochastic approach based on the semiclassical approximation is 
developed for the description of finite Fermi-system dynamics. 


26494 (JINR-E-4-93-78) Optimal systematics of single- 
humped fission barriers for statistical calculations. Mashnik, 
S.G. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1993. 3ip. Order Number 
DE94628654. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to 'Acta Physica Slovaca’. 

A systematic comparison of the existing phenomenological ap- 
proaches and models for describing single-humped fast-computing 
fission barriers are given. The experimental data on excitation en- 
ergy dependence of the fissility of compound nuclei are analyzed 
in the framework of the statistical approach by using different 
models for fission barriers, shell and pairing corrections and level- 
density parameter in order to identify their reliability and region of 
applicability for Monte Carlo calculations of evaporative cascades. 
The energy dependence of fission cross-sections for reactions in- 
duced by intermediate energy protons has been analyzed in the 
framework of the cascade-exiton model. 53 refs., 15 figs., 3 tabs. 


26495 (JINR-E-4-93-324) Mass parameters for dinuclear 
system. Adamyan, G.G.; Antonenko, N.V.; Dzholos, R.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 16p. Order Number DE94628641. 
Source: OSTI; NTIS (US Sales Only); INIS. 

24 refs.; 7 figs. Submitted to Nucl. Phys., A. 

A microscopical method is proposed to derive the diagonal and 
nondiagonal components of the inertia tensor for a dinuclear sys- 
tem. The coupling between different modes of motion for various 
configurations and fragment separations is analyzed. The definition 
of a neck parameter for the dinuclear system is proposed. It is 
shown that the coupling of the radial and mass asymmetry modes 
is weak for almost symmetric configuration but it enhances signifi- 
cantly as the asymmetry increases. 24 refs.; 7 figs. 24 refs.; 7 figs. 
Submitted to Nucl. Phys., A. 


26496 (JINR-E-4-93-334) Looking inside giant resonance 
fine structure. Ponomarev, V.Yu.; Voronov, V.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1993. 10p. Order Number DE94628653. Source: OSTI; 
NTIS (US Sales Only); INIS. 

16 refs.; 4 figs. Invited Talk at the Gull Lake Nuclear Physics 
Conference on Giant Resonances (Gull Lake, USA, 17-21 August 
1993). 

Microscopic calculations of the fine structure of giant resonances 
for spherical nuclei are presented. Excited states are treated by 
wave function which takes into account coupling of simple one- 
phonon configurations with more complex ones. Nuclear structure 
calculations are applied to the description of the y-decay of reso- 
nances into the ground and low-lying excited states. 16 refs.; 4 
figs. 16 refs.; 4 figs. Invited Talk at the Gull Lake Nuclear Physics 


Conference on Giant Resonances (Gull Lake, USA, 17-21 August 
1993). 


26497 (JINR-E-4-93-338) Vibrating potential model for gi- 
ant resonances in deformed metal clusters and nuclei. 
Nesterenko, V.O. Joint inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1993. 8p. Order Number 
DE94628689. Source: OSTI; NTIS (US Sales Only); INIS. 

14 refs. Submitted to Z. Phys., D At. Mol. Clust. 

The equations of the vibrating potential model are derived for de- 
scription of giant resonances in metal clusters and atomic nuclei 
with any deformation (including the spherical form of a system). 
Any single-particle potentials and electron (nucleon) densities for 
which the coefficients of the multipole expansion are known can be 
used within this model. 14 refs. . QUIT. 14 refs. Submitted to Z. 
Phys., D At. Mol. Clust. 
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26498 (JINR-E-4-93-452) Effect of ground state correla- 
tions on the charge transition densities of vibrational states. 
Karadzhov, D. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika); Voronov, V.V.; 
Catara, F. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). Lab. of Theoretical Physics. 1993. 14p. Order Number 
DE94628642. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of ground state correlations on the charge transition 
densities of vibrational states in spherical nuclei is studied. The 
problem for the ground state correlations beyond RPA leads to a 
non-linear system of equations, which is solved numerically. The in- 
fluence of the correlations on the pairing is taken into account too. 
The inclusion of ground state correlations beyond RPA results in 
an essential suppression of the charge transition density in the nu- 
clear interior in comparison with the RPA calculations and enables 
one to reproduce the experimental data. 30 refs., 7 figs., 3 tabs. 


26499 (JINR-E-7-93-74) Study of properties of Ne - Al neu- 
tron rich isotopes at and near N = 20 magic shell using elastic 
scattering in inverse kinematics. Artyukh, A.G. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation)); Ershov, S.N.; Ga- 
reev, F.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1993. 12p. Order Number 
DE94628655. Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of the existence of the ground-state deformation for 
neutron-rich nuclei near closed shell N = 20 for Na element has 
been discussed. For experimental study the evolution of the nu- 
clear shapes of these nuclides versus increase of neutron excess 
is proposed to use a three-dimension tracking detector multiplicity 
(time-projection chamber) in regime of detector-target-detector. The 
analysis of the elastic scattering of Na nuclei in inverse kinematics 
has been given. The estimation of effect for the elastic scattering 
of Na nuclei expected with a low intensity has been presented. 19 
refs., 7 figs., 1 tab. 


26500 (JINR-E-7-93-126, pp. 145) Nuclear two-body frag- 
mentation: from spontaneous decay with multifragmentation. 
Rubchenya, V.A. (Radievyj Inst., Leningrad (Russian Federation)); 
Yavshits, S.G.; Khlopin, V.G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NUCLEAR FRAGMENTATION; SPONTA- 
NEOUS FISSION; COLLECTIVE MODEL; EXCITATION; EXCITED 
STATES; GROUND STATES; HALF-LIFE; MEV RANGE 100-1000 


26501 (JINR-R—4-93-449) High-lying Gamow-Teller states in 
the spherical nuclei. Kuz'min, V.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1993. 8p. (In Russian). Order Number DE94628690. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

It was shown by calculation in the Random Phase Approximation 
that non-local separable residual interactions can form the addi- 
tional collective Gamow-Teller (GT) states placed considerably 
higher than the usual giant GT resonance. These states can ab- 
sorb the considerable part of the strength of the ct(—) transitions. 
The distribution of the GT transition strength over excitation energy 
in the giant resonance region and in the low energy region corre- 
sponds to the known experimental data. (author). 11 refs., 2 figs. 


26502 (JINR-R-6-93-298) Measurement of charge radii dif- 
ference for Hafnium nuclei using laser resonance fluorescence 
method. Anastasov, A.Ya. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions); Gangrskij, Yu.P.; 
Zemlyanoj, S.G.; Markov, B.N.; Kul’dzhanov, B.K.; Marinova, K.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions. 1993. 11p. (in Russian). Order Number 
DE94628656. Source: OSTI; NTIS (US Sales Only); INIS. 

29 refs.; 6 figs.; 4 tabs. Submitted to Zh.Ehksp.Teor.Fiz. 

Isotope shifts in the optical transitions of Hf | with wavelength 
590.3 and 594.8 nm have been measured using high resolution 
laser spectroscopy. The charge radii differences of Hf nuclei in the 
range A=174-182 were determined. The comparison of obtained 





data with droplet model calculations was performed. The change of 
deformation for Hf nuclei at neutron number increase is discussed. 
29 refs.; 6 figs.; 4 tabs. Submitted to Zh.Ehksp. Teor.Fiz. 


26503 (LA-UR-94-1864) 2°Bi NMR in heavy-electron sys- 
tem YbBIPt. Reyes, A.P.; Le, L.P.; Heffner, R.H.; Ahrens, E.T.; 
Fisk, Z.; Canfield, P.C. Los Alamos National Lab., NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940863-1: 
International conference on strongly correlated electron systems, 
Amsterdam (Netherlands), 15-18 Aug 1994). Order Number 
DE94013134. Source: OSTI; NTIS; INIS; GPO Dep. 

Bismuth NMR Knight shift and spin lattice relaxation rate 1/T; 
are reported between 35-325K in the low-carrier heavy fermion 
system YbBiPt. The Knight shift is strongly temperature dependent 
and negative. Its temperature dependence tracks the bulk suscepti- 
bility with a hyperfine coupling constant Ay = —7.89 kOe/uB. At 
low temperatures 1/T, exhibits a dramatic increase, such that the 
average 4f spin correlation time 7; shows a crossover behavior at 
about 75K. The rate 1/7; is proportional to temperature, but with a 
different proportionality constant above and below about 75K. The 
linear temperature dependence is consistent with non-interacting 4f 
local moments which are relaxed via Korringa-type scattering with 
the conduction electrons. Below 75K, we infer that the reduced 
thermal excitation of a higher crystal-field multiplet is responsible 
for the dramatic decrease in the rate of 4f relaxation. 
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26504 (ANU-P-1137) Spectroscopy of 1 Pb with mass 
identification. Baxter, A.M. (Australian National Univ., Canberra, 
ACT (Australia). Dept. of Physics); Byrne, A.P.; Dracoulis, G.D.; 
Janssens, R.V.F.; Bearden, |.G.; Henry, R.G. Australian National 
Univ., Canberra, ACT (Australia). Research School of Physical Sci- 
ences. Oct 1993. 12p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia); USDOE Office of Energy Research, 
Washington, DC (United States);Department of Industry, Technol- 
ogy and Commerce, Canberra, ACT (Australia). Industry Research 
and Development Board. Contract no. W-31-109-ENG-38. Order 
Number DE94631279. Source: OSTI; NTIS (US Sales Only); INIS. 

Accepted for publication in Physical Rewiew C. 

Transitions in the very neutron-deficient isotope '®* Pb have 
been identified in mass-gated, recoil--y and recoil-y--y coincidence 
data obtained with a Fragment Mass Analyser and Compton- 
suppressed Ge-detector array. The results of the present work 
confirm and extend a band of levels tentatively proposed in earlier 
work done elsewhere, and provide a definitive mass assignment of 
the observed transitions. The band observed in '®° Pb bears a 
very close resemblance to the yrast band in the isotones '® Hg, 
supporting the view that the '®° Pb band is built upon a prolate 
structure. 11 refs., 4 figs., 1 tab. 


26505 (INIS-mf-13944, pp. 1-31) Microscopic study of elec- 
tromagnetic properties of nuclei. Hamamoto, |. (Lund Univ. 
(Sweden). Dept. of Physics). Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika. 1992. 270p. (CONF-9110532-: 10. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The following two subjects are discussed: (1) The properties of 
low-lying 1+ states in deformed even-even nuclei, which carry rela- 
tively strong magnetic-dipole (M1) strength and (2) Electromagnetic 
properties observed in the high-spin yrast spectroscopy, which are 
drastically different from those in the traditional nuclear spec- 
troscopy at low-energy and low-spins. The central issue of the 
subject (1) is to discuss to what extent the low-lying M1 strength, 
which are detected by (e,e’) reactions or (+7,7') reactions, can be 
understood in terms of classical picture, so called ‘scissor’ mode. 
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In the latter subject the rotationally perturbed M1 transitions, E2 
and E1 transitions are discussed. Nuclear configurations used are 
characterized by the particles in high j-orbits. It is noted that in low- 
energy E1 transitions observed in the yrast spectroscopy the 
particle involved in the transitions cannot occupy only high-j or- 
bitals. 3 tabs., 14 figs., 43 refs. (author). 


26506 (INIS-mf-13944, pp. 52-59) Low-lying collective 
quadrupole strength in even-even nuclei. Raman, S. (Oak Ridge 
National Lab., TN (United States)). Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena 
Energetika. 1992. 270p. (CONF-9110532-: 10. international school 
on nuclear physics, neutron physics and nuclear energy, Varna 
(Bulgaria), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A simple Ansatz that 'Nuclei not too near closed shells are as 
deformed as they can be within a single major shell’ appears to 
quantitatively reproduce the quadrupole deformations of even-even 
nuclei. The energy-weighted sum of the low-lying E2 strengths is 
found to be remarkably regular in its overall behaviour. 2 figs., 17 
refs. (author). 


26507 (INIS-mf-13944, pp. 71-105) Systematic Nuclear 
Structure Studies of Z=53, 55 Isotopes. Fossan, D.B. (State 
Univ. of New York, Stony Brook, NY (United States). Dept. of 
Physics). Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. 
za Yadrena lIzsledvaniya i Yadrena Energetika. 1992. 270p. 
(CONF-9110532—: 10. international school on nuclear physics, 
neutron physics and nuclear energy, Varna (Bulgaria), 14-19 Oct 
1991). In Proceedings of the X. international school on nuclear 
physics, neutron physics and nuclear energy. Order Number 
DE94629901. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear structure studies of Z=53 iodine and Z=55 cesium nuclei 
have been carried out using y-ray spectroscopic techniques with 
heavy-ion induced reactions. Experiments on odd-A | and Cs iso- 
topes were carried out over the range N=62-76. These nuclei are 
particularity interesting both because they have collective 
quadrupole shapes whose potential energy surfaces are soft with 
respect to the triaxiality parameter + and because they are rela- 
tively close to the Z=50 magic proton shell. A shell gap at Z=54 for 
collective oblate -~=+60° states result in important structure effects. 
Three specific topics examined are: (A) coexistence of prolate and 
oblate nuclear shapes associated with the same single-quasi pro- 
ton, (B) rotational band termination by non-collective -y=+60° 
shapes, and (C) rotational alignment properties as a function of 
neutron Fermi level and induced shape changes. 19 figs., 35 refs. 
(author). 


26508 (INIS-mf-13944, pp. 200-212) Radiative strength 
function determination in the (n, 27) reaction for soft primary 
transition in heavy nuclei. Sukhovoj, A.M. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation)). Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). inst. za Yadrena Izsledvaniya i Yadrena 
Energetika. 1992. 270p. (CONF-9110532-: 10. international school 
on nuclear physics, neutron physics and nuclear energy, Varna 
(Bulgaria), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The method of amplitude summation of coinciding pulses 
(SACP) allows one to observe up to 80 % of the total primary tran- 
sition intensity over a wide range of excitation energies and to 
extent gamma-decay schemes of heavy nuclei up to 0.5 B, (where 
Bn is neutron binding energy). On the base of these investigations 
the properties of nuclei at excitation energies intermediate between 
the low-lying simple structure states and the extremely complicated 
compound states can be studied. In the case of the even-odd nu- 
clei with a large T°, values of compound states it is possible to 
find out lower estimation of radiative strength function for a broad 
spectrum of primary transition. Radiative strength function of those 
nuclei could be considered as a superposition of two components - 
single-particle transitions between 4s and 3p neutron states and 
statistical nature transitions in accordance to the giant electric 
dipole resonance GEDR model predictions. Experiments based on 
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neutron capture in '°’7Ba and '®'Hf are performed in order to ex- 
amine this method. 8 figs., 1 tab., 12 refs. (author). 


26509 (INIS-RU-376, pp. 30) Hyperfine fields and 
pseudonuclear Zeeman effect on '® nucleus in crystals. Erem- 
ina, R.M.; Zaripov, M.M.; Ibragimov, I.R.; Falin, M.L. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCIUM FLUORIDES/eldor; MAG- 
NESIUM FLUORIDES/eldor; POTASSIUM FLUORIDES/eldor; 
ELDOR; SPECTRAL SHIFT; ZEEMAN EFFECT 


26510 (INIS-RU-376, pp. 34) Low temperature nuclear 
orientation of rare earth isotopes in iron and gadolinium. Krat- 
sikova, T.|. (and others); Drevenak, R.; Slunechka, M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. Intemational conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RARE EARTH NUCLE//oils; RARE 
EARTH NUCLE/Voriented nuclei; MAGNETIC MOMENTS; FOILS 


26511 (INIS-RU-376, pp. 54) Nuclear orientation of Lu odd 
isotopes in gadolinium. Kratsikova, T.|.; Finger, M.; Davaa, S.,; 
Slunechka, M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
Stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LUTETIUM ISOTOPES/gadolinium; 
LUTETIUM ISOTOPES/oriented nuclei; GADOLINIUM 


26512 (INIS-RU-376, pp. 130) Distribution of hyperfine 
magnetic fields on the nuclei of 3-d metals in amorphous al- 
loys. Mitin, A.V.; Kobelev, A.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (in Russian). (CONF-9309159-—: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/magnetic fields; 


IRON BASE ALLOYS/metallic glasses; MOESSBAUER EFFECT; 
NUCLEAR MAGNETIC RESONANCE 


26513 (JINR-E-4-93-58, pp. 122-131) Strong electric and 
magnetic dipole excitations in deformed nuclei. Kneissl, U. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 
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397p. (CONF-9209342-: International conference on nuclear struc- 
ture and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Systematic nuclear resonance fluorescence (NRF) experiments 
have been performed at the bremsstrahlung facility of the Stutgart 
dynamitron to investigate the distribution of magnetic and electric 
dipole excitations in deformed nuclei. 


26514 (JINR-E-7-93-126, pp. 153) Electromagnetic pro- 
cesses in relativistic nucleus-nucleus collisions. Norbury, J.W. 
(Physical Department University of Wisconsin (United States)). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions. 1993. 192p. (CONF-9305203—: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COLLIDING BEAMS/relativistic range; 
ELECTROMAGNETIC INTERACTIONS; CROSS SECTIONS; NU- 
CLEAR REACTIONS 


26515 (JINR-R-6-93-275) Beta decay of '*’8 Tb. Low spin 
states of '”’ Gd. Wawryshchuk, J. (Uniwersytet Marii Curie- 
Sklodowskiej, Lublin (Poland)); Potempa, A.W.; Gromov, K.Ya.; 
Kalinnikov, V.G.; Kotovskij, N.Yu.; Sehrehehtehr, Zh.; Fominykh, 
V.1.; Yuldashev, M.B.; Muminov, T.M.; Sajdimov, Ya.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1993. 23p. (in Russian). Order Number 
DE94628701. Source: OSTI; NTIS (US Sales Only); INIS. 

27 refs.; 4 figs.; 2 tabs. 

The --coincidences spectra after the 6-decay of 14” Tb (1.7 h) 
were investigated. 37 new levels of '4”7 Gd were established. The 
structure of excited states of '4” Gd is discussed. (author). 27 refs.; 
4 figs.; 2 tabs. 27 refs.; 4 figs.; 2 tabs. 
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26516 (INIS-BR-3353) Reaction theory for analysis of nu- 
clear giant resonances production and decay processes. 
Foglia, G.A. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1991. 
54p. (in Portuguese). Order Number DE94631282. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The existence of mixing parameters connected to the different 
decay forms of the giant resonances was theoretically justified, and 
their energy dependence determined as well using a reaction 
theory which treats in a consistent manner the giant multipolar res- 
onances formation and their different decay modes. (L.C.J.A.). 


26517 (INIS-BR-3357) Study on (d,t) reaction in the 100, 
102 and 104 ruthenium isotopes. Duarte, J.L.M. Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. 1990. 93p. (In Portuguese). Order 
Number DE94631283. Source: OSTI; NTIS (US Sales Only); INIS. 
Neutron-hole components in °°: 1°'. 1 Ru isotopes were inves- 
tigated by (d,t) reactions at incident deuteron energies of 15.5 MeV 
and 16 MeV on, respectively, 1° Ru and 1, 194 Ru. Outgoing tri- 
ton groups were momentum analyzed by a magnetic spectrograph 
and detected in nuclear emulsion plates with an energy resolution 
better than 8 KeV. A total of 14,36 and 46 levels up to 1.4, 2.1 2.5 
MeV excitation energy were identified, respectively, in 9, 191, 19 
Ru. The transferred orbital angular momenta, |, and the spectro- 
scopic strengths were obtained by comparing experimental angular 
distributions, measured at carefully chosen scattering angles be- 
tween 8° C and 46° C, with Distorted Wave Born Approximation 
predictions. The analysis of the spectroscopic strength distributions 
corresponding to each |-value reveals a similar pattern among the 
three isotopes, although there is a shift of the highest strengths 
towards low energy, for increasing neutron number, indicating in- 
creasing deformation. Special attention is drawn to transitions to 
low-lying states with I=3 and I=1 character, associated with the 
next major shell, whose description is discussed in terms of a 
quasiparticle-prolate non-rigid rotor model with the Coriolis effect 
fully treated, and the Interacting Boson-Fermion Model. (author). 





26518 (INIS-BR-3358) Characterization of the fusion- 
fission process in light nuclear systems. Anjos, R.M. dos. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1992. 158p. (in Por- 
tuguese). Order Number DE94631284. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fusion cross sections measurements of highly damped pro- 
cesses and elastic scattering were performed for the '® 17: 1° O + 
10, 11 B and 1° F + ® Be, in the incident energy interval 22 < E,ap 
< 64 MeV. Evidences are presented that highly damped binary 
processes observed in these systems are originated from a fusion- 
fission process rather than a dinuclear “orbiting” mechanism. The 
relative importance of the fusion-fission process in these very light 
systems is demonstrated both by the experimental results, which 
indicate a statistically balanced compound nucleus fission process 
occurrence, and theoretical calculations. (L.C.J.A.). 


26519 (INIS-mf—13808, pp. 170) Inversion of potentials with 
a spin-orbit term. Huber, H. (inst. fuer Kernphysik, Technische 
Univ. Wien, Wiedner Hauptstrasse 8-10/142, 1040 Vienna (Aus- 
tria)); Leeb, H. Oesterreichische Physikalische Gesellschaft, Vienna 
(Austria). 1993. 206p. (In German). (CONF-9309381-: 43. annual 
convention of the Austrian Physical Society, Graz (Austria), 20-24 
Sep 1993). In 43. annual convention of the Austrian Physical Soci- 
ety at the Technical University, Graz (Austria), 20-24 September 
1993. Order Number DE94625809. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INVERSE SCATTERING PROBLEM/ 
potentials; POTENTIALS/I-s coupling; POTENTIALS 


26520 (INIS-mf-13944, pp. 171-199) Modelling of resonance 
cross sections in the unresolved energy region. Lukyanov, A. 
(Sofia Univ. (Bulgaria)); Alami, M.; Koyumdjieva, N.; Janeva, N. 
Byligarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za 
Yadrena |zsledvaniya i Yadrena Energetika. 1992. 270p. (CONF- 
9110532—: 10. international school on nuclear physics, neutron 
physics and nuclear energy, Varna (Bulgaria), 14-19 Oct 1991). In 
Proceedings of the X. international school on nuclear physics, neu- 
tron physics and nuclear energy. Order Number DE94629901. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Analytical investigations of the statistical modelling of the R- 
matrix elements in the unresolved resonance region are performed. 
The characteristic function F of the distribution of the R-matrix ele- 
ments has been found and it is unique for all functionals of cross 
sections with the same statistical laws of distributions of the reso- 
nance parameters. Analytical expressions for the F function have 
been calculated in the case of one and two channels. The use of a 
spreading structure is represented by a set of resonance parame- 
ters. 25 refs. (author). 


26521 (JAERI-M—93-046, pp. 110-112) Methods of covari- 
ance generation for nuclear data: Nuclear data evaluation 
methods. Kanda, Y. (Kyushu Univ., Fukuoka (Japan). Faculty of 
Engineering). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1993. (CONF-9211225—-: 1992 symposium on nuclear data, 
Tokai (Japan), 26-27 Nov 1992; INDC(JPN)—163/L). In Proceedings 
of the 1992 symposium on nuclear data. 3983p. Order Number 
DE93012393. Source: OSTI; NTIS; INIS. 

Covariances for evaluated cross sections are generated with the 
methods based on the uncertainties of experimental data or esti- 
mated by combining experimental and theoretical information. The 
former methods are in principle preferred but are limited in applica- 
tion because of lack of experimental information. The latter 
methods are available in many cases. However, they have been 
generated with the procedures which are adopted by individual 
evaluators as to adapt to their understanding for covariances. The 
values of the estimated covariances which decisively depend on 
the adopted procedures are too different at every evaluation to be 
agree by other evaluators and be accepted by users of them. In or- 
der to arrive at an agreement about the definitive understanding of 
the covariance generation we must discuss on this problem. It is 
another problem to solve the one mentioned above that the 
method to visualize the covariance must be developed to quantita- 
tively compare it with the other. (author). 


26522 (JINR-E-4-93-58, pp. 262-271) Langevin - Monte 
Carlo dynamics for heavy-ion collisions and fission. Frobrich, 
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P. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 397p. (CONF-9209342-: International conference on nuclear 
structure and nuclear reactions at low and intermediate energies, 
Dubna (Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear 
Structure and nuclear reactions at low and intermediate energies. 
Order Number DE94632190. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DEEP INELASTIC HEAVY ION 
REACTIONS/nuclear reaction kinetics; HEAVY ION FUSION RE- 
ACTIONS/nuclear reaction kinetics 


26523 (JINR-E—4-93-58, pp. 336-347) Nuclear fusion within 
the method of phase-space momenta of the Wigner distribu- 
tion function. Libert, J. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 397p. (CONF-9209342-: International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR REACTIONS/phase space; KI- 
NETIC EQUATIONS; THERMONUCLEAR REACTIONS 


26524 (JINR-E—7-93-126, pp. 140-141) Graph approach to 
the coalescence model for light fragment production in 
nucleus-nucleus collisions. Kolybasov, V.M. (AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.). Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. 5 refs. HADRON REACTIONS/nuclear 
fragmentation; NUCLEON-NUCLEON INTERACTIONS; ALPHA 
PARTICLES; DEUTERONS; HELIUM 3; MEV RANGE 100-1000; 
PARTICLE PRODUCTION 


26525 (OAEP—1-142) Study of relativistic Doppler effect 
from 'B(n,a)’Li. Chongkum, S.; Kajornrith, V.; Dharmavanij, W. 
Office of Atomic Energy for Peace, Bangkok (Thailand). Feb 1989. 
9p. (In Thai). Order Number DE94631285. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Nuclear reaction '°B(n,a)’Li with slow neutrons about 0.025 eV 
has a very high cross section 3836 barns. Products of this reaction 
are alpha particle and lithium-7 isotope which emit in the opposite 
direction with high velocity closed to light. An excited state of 7Li 
has a very short life-time about 73 femtosecond and decays to the 
ground state with 0.478 MeV gamma emission. A remarkable 


broadened peak due to a natural line width and relativistic Doppler 
effect is observed. 


6634 Specific Nuclear Reactions and Scattering 


Refer also to citation(s) 23925, 24447, 24557, 25601, 25605, 
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26526 (BNL-60480) Antiproton production at 0 degrees for 
Si + A and Au + A collisions at the AGS. Debbe, R. E878 Col- 
laboration. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940169-7: 10. 
winter workshop on nuclear dynamics, Snowbird, UT (United 
States), 15-21 Jan 1994). Order Number DE94014087. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present results on antiproton production obtained in the AGS 
experiments E858 and preliminary results of E878. The yields of 
antiprotons in Si + A collisions are shown to sale with number of 
first collisions. The rapidity distributions for all targets (Au, Cu and 
Al) and both beams (si at 14.6 GeV/c and A at 11. GeV/c) have 
gaussian shapes peaking at yyy and with similar standard devia- 
tions. From E878 we report a difference in the shape of the 
antiproton rapidity distributions obtained from two samples of the 
data populated with central and peripheral events respectively. In A 


induced reactions the A dependence of the antiproton yields is 
small. 
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26527 (CNIC—00736) KORP-1-a program for calculating 
the direct (n, p) or (p, n) reaction by using DWBA method. Yu 
Zigiang (Nankai Univ., TJ (China)); Zuo Yixin. China Nuclear Infor- 
mation Centre, Beijing, BJ (China). Apr 1993. 7p. (NKU-0002.). 
Order Number DE94628768. Source: OSTI; NTIS (US Sales Only); 
INIS. 

KORP-1 is used to calculated the direct (n,p) or (p,n) reaction 
differential cross section and its Legendre coefficients as well as 
the integral cross section. The direct process for (n,p) or (p,n) 
reaction is treated as a knock-out reaction and calculated by con- 
ventional DWBA (distorted wave Born approximation) theory in the 
zero-range approximation. In general, the calculated results of an- 
gle distribution are in agreement with the experimental data. 


26528 (CNIC—00804) Theoretical calculation and evaluation 
of a complete set of neutron data for natural mercury. Ma 
Gonggui (Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear 
Science and Technology); Zou Yiming; Wang Shiming. China Nu- 
clear Information Centre, Beijing, BJ (China). Nov 1993. 15p. 
(SUINST-0007.). Order Number DE94631292. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Neutron nuclear data of natural mercury have been evaluated in 
the energy range from 10-5 eV to 20.0 MeV. The evaluated quan- 
tities include total, elastic, nonelastic, total inelastic, inelastic to 30 
discrete levels and the continuum, (n, p), (n, a), (n, d), (n, t), (n, 
2n), (n, 3n), (n, n'p) (n, n’a) and (n, -y) reaction cross sections; an- 
gular distributions of secondary neutrons; the double differential 
neutron emission cross sections (DDX); the gamma-ray production 
data and the resonance parameters. the evaluation is based on 
available experimental data and theoretical calculations. The exper- 
imental data were carefully examined and selected. A unified 
theoretical calculation code (UNF-92) played an important role in 
the determination of the reaction for medium-heavy nuclei. The 
evaluated data have been adopted into CENDL (Chinese Evalu- 
ated Nuclear Data Library) in the ENDF/B-6 format [MAT = 1800] 
and will be utilized in the various fields of nuclear engineering. 


26529 (FNAL/C—94/125-E) Results on charm production 
from E791, a high statistics charm hadroproduction experi- 
ment at Fermilab. Banerjee, S. (Fermilab, Batavia, IL (United 
States)); Appel, J.A.; Aitala, E.M.; Amato, S.; Anjos, J.C.; Bediaga, 
|.; Aryal, M.; Ashery, D.; Blaylock, G.; Bracker, S.B. Fermi National 
Accelerator Lab., Batavia, IL (United States). May 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940327-5: 29. Moriond meeting on 
quantum chromodynamics and high energy hadronic interactions, 
Les Arcs (France), 19-26 Mar 1994). Order Number DE94013844. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Fermilab experiment E791 collected a large sample of charm 
events to study several aspects of charm physics. Many topics on 
production and decay of charm particles can be covered with this 


data set. This talk will concentrate on the production asymmetry of 
charm mesons. 


26530 (FNAL/C-94/139-E) Structure functions and on/op 
measured in 465 GeV/c muon-nucleon interactions. Wolbers, S. 
Fermi National Accelerator Lab., Batavia, IL (United States). May 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-940327—4: 29. Moriond 
meeting on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 19-26 Mar 1994). Order Number 
DE94013843. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results on the measurement of the cross-section ratio 
Cn/cp in inelastic up and yd scattering are presented. The cross- 
section ratio on/op is presented as a function of xg). This ratio is 
determined using three different techniques and is measured with 
high precision for xg; > 10-®. This extends the knowledge of on/ 
gp to much lower xp; with smaller statistical uncertainties than pre- 
vious results. First measurements of FP2(x,Q*) and F%2(x,Q?) from 
experiment E665 are also presented in the range xp; > 8 x 10-4 


and Q? > 0.2 GeV*/c?. This extends the kinematic range in which 
Fo is measured. 


26531 (GS}-94-21(prepr.)) Projectile fission of 7*U rela- 
tivistic ions in a Pb target and discovery of new fission 
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fragments. Bernas, M. (Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire); Czajkowski, S.; Armbruster, P.; Geissel, 
H.; Dessagne, P.; Donzaud, C. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany). Apr 1994. 9p. 
(CONF-940192—: 32. international meeting on nuclear physics, 
Bormio (Italy), 24-29 Jan 1994). Order Number DE94781781. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The authors have measured the cross sections for the produc- 
tion of fission fragments in the fission of 750 A.MeV 29°U ions 
colliding with a Pb target. Several new neutron-rich isotopes have 
been discovered by this process. (HSI) 


26532 (GS}-94-28(prepr.)) Observation of enhanced sub- 
threshold K*+ production in central collisions between heavy 
nuclei. Miskowiec, D. (Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany)); Ahner, W.; Barth, R.; Cieslak, M.; 
Debowski, M.; Grosse, E. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Apr 1994. 12p. Order Number 
DE94781766. Source: OSTI; NTIS (US Sales Only); INIS. 

In the very heavy collision system '°7Au+'97Au the K* produc- 
tion process was studied as function of impact parameter at 1 
GeV/nucleon, a beam energy well below the free N-N threshold. 
The K* multiplicity increases more than linearly with the number of 
participant nucleons and the K*/z* ratio is rising significantly when 
going from peripheral to central collisions. The measured K* dou- 
ble differential cross section is enhanced by a factor of 6 compared 
to microscopic transport calculations if secondary processes 
(AN-—KAN and AA—KAN) are ignored. (orig.) 


26533 (GSI-94-29(prepr.)) Longitudinal momenta and pro- 
duction cross-sections of isotopes formed by fragmentation of 
a 500 AxMeV Kr beam. Weber, M. (Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany)); Donzaud, C.; Dufour, 
J.P.; Geissel, H.; Grewe, A. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Apr 1994. 16p. Order 
Number DE94781745. Source: OSTI; NTIS (US Sales Only); INIS. 

At the projectile-fragment separator FRS at GSI, longitudinal 
momentum distributions and production cross-sections were inves- 
tigated for reactions between a 500 A xMeV ®Kr beam and 
beryllium, copper and tantalum targets. Fragments in a wide A/Z 
range were studied. For fragments close to the projectile the mea- 
sured longitudinal momentum distributions agree qualitatively with 
a semi-empirical parametrization. Deviations from this simple 
picture are found, however, for the momentum widths of light frag- 
ments and for the momentum transfer to those fragments that differ 
in their N/Z ratio from the most probable value. The experimental 
data on production cross-sections are used for testing the 
predictions obtained from a semi-empirical parameterization, a geo- 
metrical abrasion model and an intranuclear-cascade model. The 
cross-section for the formation of the doubly magic nucleus 7®Ni in 
86Kr fragmentation is estimated to be 17 pb. (orig.) 


26534 (IC-93/387) Orientation dependence of the elastic 
scattering of two nuclei. Hassan, M.Y.M. (Cairo Univ. (Egypt). 
Dept. of Physics); Mansour, H.M.M.; Metawei, Z. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1993. 25p. Order 
Number DE94628801. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the optical potential introduced by Townsend the orienta- 
tion dependence of the interaction potential for two nuclei. Also, 
the elastic scattering differential cross-section and the reaction 
cross-section are calculated using this interaction potential for ‘°C 
- 1%C system and '®O - '2C system. Deformed harmonic oscillator 
charge densities with quadrupole deformations were utilized. Com- 
parison with other theoretical calculations are presented and 
discussed. (author). 25 refs, 12 figs, 1 tab. 


26535 (INIS-BR-3349) Cross section of the “® U photofis- 
sion in the quasi-deuteron region. Oliveira, V.C. de. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1989. 67p. (In Portuguese). Order Number DE94628838. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The U-238 photofission cross section was measured ranging six 
different energies in the quasi-deuteron region using nearly photo 
chromatic photons. Fission fragments tracks detection in nuclear 
emulsion K O-llford and mica foils were used. In the first case a 
loading was made resulting in a very thin film containing 8 x 10'8 





uranium atoms per cm?. In the second case, very thin uranium ox- 
ide layers were deposited on the mica foils resulting in effective 
densities of 15 x 10'8 uranium atoms per cm? for each sample. 
(L.C.J.A.). 


26536 (INIS-mf-13907, pp. 313-324) Prediction of some fis- 
sion properties of actinides. Ronen, Y. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Nuclear Engineering). Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 2 Z-N correlations are indications for the deuteron-triton 
clusters structure to most of the nuclei. For N=Z nuclei this ap- 
proach indicates deuteron clusters only. The space dependence 
Schroedinger equation for neutron and proton in the same shell for 
N=Z nuclei shows that part of the time these particles behave like 
single particles and part of the time as deuteron clusters. The 2 Z- 
N correlations are used to predict some fission properties of some 
actinides. (author). 13 refs., 6 Tabs. 


26537 (INIS-mf-13944, pp. 251-261) Multiple break-up of 
nuclei: experiments with ARGUS at the Hahn-Meitner-institut 
Berlin. Fuchs, H. (Hahn-Meitner-institut fuer Kernforschung Berlin 
G.m.b.H. (Germany)); Homeyer, H.; Pausch, G.; Terlau, W.; 
Schwarz, C.; Siwek, A.; Sourell, A.; Bochev, B.; Wagner, W.; 
Budzanowski, A.; Kantor, W. Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena izsledvaniya i Yadrena Ener- 
getika. 1992. 270p. (CONF-9110532—: 10. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The ARGUS multidetector system has been used to investigate 
‘cold’ as well as 'hot’ fragmentation of nuclei in heavy-ion reactions 
in the Fermi-energy region. Due to the high granularity (~140 de- 
tectors of phoswich type) and efficient covering most of the 
charged reaction products emitted into a forward cone of 
6=4.4°..55° can be detected and identified. In the 9*S (840 MeV) + 
187Au reaction, the mechanical projectile break-up due to strong 
nuclear friction forces was found to be an important reaction mech- 
anism. Therma! fragmentation was studied in °*S(840 MeV) + S®Ni. 
Here, angular correlations between intermediate-mass fragments 
(IMF) can be well interpreted by means of statistical- 
multifragmentation theories. 10 figs., 13 refs. (author). 


26538 (INIS-RU-377, pp. 35) Experimental determination of 
nuclear reaction cross sections using of concentration of 
transmutation isotopes. Didik, V.A.; Kozlovskij, V.V.; Malkovich, 
R.Sh.; Skoryatina, E.A. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesies of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALPHA REACTIONS/cross sections; EN- 
ERGY DEPENDENCE; RADIOISOTOPES 


26539 (INIS-RU-—377, pp. 37) Effect of fast neutron possible 
channeling in crystals on nuclear reactions. Tkacheva, V./. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. CHANNELING/monocrystals; CHANNEL- 
ING/neutrons; CHANNELING; MONOCRYSTALS; NEUTRONS 


26540 (JINR-E—1-93-98) Separation of clusters in the Mg- 
Mg reaction. Gridnev, T.G.; Karachuk, Yu.; Kulakov, B.A.; 
Okhrimenko, L.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. 7p. Order Number 
DE94628802. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of particles clusters separated according to nearness of 
particles characteristics in the four-velocities space is given. The 
behavior of cluster depends weakly on the cumulative number. The 
comparison between cluster characteristic in useful and back- 
ground events allows to draw the next conclusion: the obtained 
distributions are related to the general properties of the reaction 
and have not any ‘jet’ nature. 6 refs., 11 figs. 


26541 (JINR-E—1-94-23) Polarization phenomena in 
deuteron-proton backward elastic scattering, d+ p — p + d. 
Sitnik, I.M. (Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of High Energy); Ladygin, V.P.; Rekalo, M.P. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1994. 12p. Order Number DE94628791. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

Effects due to the polarization of both colliding particles have 
been analyzed in terms of four independent amplitudes which in 
the general case define the spin structure of the dp backward elas- 
tic scattering amplitude. The expressions for amplitudes in terms of 
the S- and D-components of the deuteron wave function have 
been found in the Impulse Approximation approach. The contribu- 
tion of a possible P-wave component of the deuteron wave 
function to these effects is also considered. The energy depen- 
dence of analyzing power A; due to the transverse polarization of 
the colliding particles is predicted using standard deuteron wave 
functions. 16 refs., 2 figs. 


26542 (JINR-E-2-93-232) Inclusive (p, n) and (@ He, t) reac 
tions on nuclei in the quasielastic and A -isobar excitation 
region. Gareev, F.A. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics); Strokovskij, 
E.A.; Ratis, Yu.L.; Semchenkov, A.G.; Vaagen, J.S. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 20p. Order Number DE94628769. Source: 
OSTI; NTIS (US Sales Only); INIS. 

31 refs.; 9 figs.; 3 tabs. Submitted to Yad. Fiz. 

Starting from a formalism of effective numbers for the inclusive 
integral cross sections (p, n) of reaction with formation of 
quasielastic and A-isobar nuclear excitation we obtain, without free 
parameters, a satisfactory quantitative description of existing exper- 
imental data. The theory gives a factorized form which allows for a 
useful separation of the reaction mechanism and the structure of 
the light and heavy reaction partners. We have now been success- 
ful in using this formalism with only minor modifications for @ He, t) 
reactions at intermediate energies. We argue from the similarity of 
the cross sections for the (p, n) and (° He, t) reactions obtained by 
removing the form factor of the ° He from the cross sections and 
bringing the experimental data for different energies to the same 
energy. It is shown that the reaction mechanism for the processes 
(p, n) and (° He, t) is in principle essentially the same. 31 refs.; 9 
figs.; 3 tabs. Submitted to Yad. Fiz. 


26543 (JINR-E-—2-93-282) Low and intermediate energy 
pion-nucleus interactions in the cascade-exciton model. Mash- 
nik, S.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1993. 14p. Order Number 
DE94628770. Source: OSTI; NTIS (US Sales Only); INIS. 

22 refs.; 4 figs. Submitted to Acta Phys. Pol., Ser.B. 

A large variety of experimental data on pion-nucleus interactions 
in the bombarding energy range of 0-3000 MeV, on nucleon- 
induced pion production and on cumulative nucleon production, 
when a two-step process of pion production followed by absorption 
on nucleon pairs within a target is taken into account, are analyzed 
with the Cascade-Exciton Model of nuclear reactions.Comparison 
is made with other up-to-date models of these processes. The con- 
tributions of different pion absorption mechanisms and the relative 
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role of different particle production mechanisms in these reactions 
are discussed. 22 refs.; 4 figs. Submitted to Acta Phys. Pol., Ser.B. 


26544 (JINR-E—2-93-467) On the gauge independence of 
elastic electron-deuteron scattering amplitude in the impulse 
approximation. Burov, V.V. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Theoretical Physics); 
Luk’yanov, V.K.; Dorkin, S.M.; Korchin, A.Yu.; Shebeko, A.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 12p. Order Number DE94628761. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Few Body Systems. 

Gauge invariance and gauge independence requirements for the 
elastic electron scattering off the deuteron are formulated using the 
Ward-Takahashi identity for the deuteron electromagnetic current. 
Conditions are found that ensure the gauge independence of the 
scattering amplitude in the impulse approximation both within the 
Bethe-Salpeter formalism and nonrelativistic description. 13 refs., 1 
fig. 


26545 (JINR-E-2-93-470) How many nucleons are required 
for nuclear pion absorption?. Mashnik, S.G. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1993. 20p. Order Number DE94629916. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. A short version of the contribu- 
tion presented at the International Summer School on Perspectives 
in the Structure of Hadronic Systems, August 1-14, 1993, Dronten, 
the Netherlands. 

Inclusive proton spectra from 7* and 2~ interactions with differ- 
ent nuclei at incident pion energy from 100 MeV to 1 GeV are 
analyzed with the Cascade-Exciton Model of nuclear reactions. The 
contributions of different pion absorption mechanisms and the 
relative role of different particle production mechanisms in these re- 
actions are discussed. The results obtained here, as well as our 
previous analysis of a large variety of experimental data on pion- 
nucleus reactions in the bombarding energy range of 0-3 GeV 
confirm the conclusion that the main absorption mechanism is a 
two-nucleon one. It is shown that data on pion-induced inclusive 
proton production, intensively discussed in literature, can be satis- 
factorily described by the 2 N absorption mechanism if the initial- 
and final-state interactions are taken into account properly. 39 
refs., 4 figs. 


26546 (JINR-E-3-93-466) Systematical analysis of the fast 
neutron induced (n,p) reaction cross sections. Khuukhenkhuu, 
G.; Gledenov, Yu.M.; Sedysheva, M.V.; Unehnbat, G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1993. 4p. Order Number DE94629909. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Systematic analysis of known experimental cross sections of the 
(n,p) reaction induced by fast neutrons was carried out for a wide 
range of nuclei. The dependence of the (n,p) cross sections on the 
asymmetry parameter (N -Z)/A of proton and neutron numbers in 
the target nucleus was obtained for neutron energies of 6, 8, 10, 
14.5 and 16 MeV. 6 refs., 5 figs. 


26547 (JINR-E-3-94-3) The 1° Pt compound-state gamma- 
decay cascades after thermal neutron capture. Ali, M.A. 
(National Research Centre, Cairo (Egypt). Dept. of Physics); 
Khitrov, V.A.; Khol’nov, Yu.V.; Kestarova, O.D.; Sukhovoj, A.M.; Vo- 
jnov, A.V.; Vasil’eva, Eh.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1994. 12p. Order 
Number DE94628771. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. A, Atomic Nuclei. 

The 1% Pt compound-state +-decay cascades following thermal 
neutron capture were studied in the experiment. The intensities of 
the two-step cascades leading to the three low-lying levels of this 
nucleus were measured. All excited states in 1 Pt were identified 
in the experiment up to the excitation energy of about 2.5 MeV. It 
was observed that the dependence of the cascades intensity upon 
the primary transition energy principally differed from that of the 
transitions following the deformed nuclei compound-state decay. 
The intensity distribution of the cascades populating the ground- 
state had a resonance shape with a centroid at about 3 MeV. This 
fact allows one to assume the presence and the influence of the 
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giant magnetic dipole resonance on the '° Pt compound-state +- 
decay process. 20 refs., 3 figs., 2 tabs. 


26548 (JINR-E-4-93-58, pp. 26-35) Collective excitations of 
p- and sd-shell nuclei using inelastic a-scattering. Atszrott, U. 
(and others); Neu, R.; Striebel, C. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 397p. (CONF-9209342-: Inter- 
national conference on nuclear structure and nuclear reactions at 
low and intermediate energies, Dubna (Russian Federation), 15-19 
Sep 1992). In NSNR - Nuclear structure and nuclear reactions at 
low and intermediate energies. Order Number DE94632190. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled channel analysis of inelastic scattering in the collec- 
tive model has been widely used to extract information on surface 
vibrations and permanent nuclear deformations. In the VM the 
standard harmonic-vibrational model of Bohr-Mottelson has been 
tested versus the hydrodynamical model of Tassie. 


26549 (JINR-E-4-93-58, pp. 217-226) Evolution of a dinu- 
clear system formed in heavy ion collisions. Adamian, G.G. 
(and others). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 397p. (CONF-9209342-: International confer- 
ence on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The model based on the picture of the interacting fragments is 
applied to the description of the experimental data on deep inelas- 
tic collisions of heavy ions. 


26550 (JINR-E-4-93-58, pp. 227-231) Configuration splitting 
of the Gamow-Teller giant resonance in the ''6.120.124Sn(p n) 
reactions at 135 MeV. Anderson, B.D. (and others). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-—: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TIN 116 TARGET/proton reactions; TIN 
120 TARGET/proton reactions; TIN 124 TARGET/proton reactions; 
CROSS SECTIONS; GIANT RESONANCE 


26551 (JINR-E-4-93-58, pp. 242-252) Nucleus-nucleus po- 
tentials from light and heavy ion scattering and the effective 
nucleon-nucleon interaction. Clement, H. (and others). Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

High-quality data on elastic scattering prefarably at E/A=10-40 
MeV, have been analyzed employing model-unrestricted methods. 


26552 (JINR-E-4-93-58, pp. 282-291) Different approaches 
in the study of sub-barrier fusion. Gomes, P.R. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERMEDIATE MASS NUCLE\V/heavy ion 
fusion reactions; LIGHT NUCLEVheavy ion fusion reactions; COU- 
PLED CHANNEL THEORY 


26553 (JINR-E-4-93-58, pp. 321-335) Molecular structure in 
the scattering of deformed nuclei-examples “MG+"*MG and 
126412¢. Maas, H. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1993. 397p. (CONF-9209342-: _ International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Short communication. CARBON 12/deformed nuclei; HEAVY ION 
REACTIONS/differential cross sections; MAGNESIUM 24/deformed 
nuclei; NUCLEAR MOLECULES 


26554 (JINR-E-4-93-58, pp. 347-350) On cluster model of 
heavy nuclei fission. Pyatkov, Yu.V. (and others). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNRF - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY NUCLEI/heavy ion emission de- 
cay; CLUSTER MODEL 


26555 (JINR-E—4-93-58, pp. 350-361) Neutrons as fission 
probes. Theobald, J.P. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1993. 397p. (CONF-9209342-: International 
conference on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is a short report about experimental work on neutron in- 
duced fission. 


26556 (JINR-E-4-93-58, pp. 377-386) Spin observables for 
the (p,n) reaction at 135 MeV. Watson, J.W. Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 397p. 
(CONF-9209342-: International conference on nuclear structure 
and nuclear reactions at low and intermediate energies, Dubna 
(Russian Federation), 15-19 Sep 1992). In NSNR - Nuclear struc- 
ture and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCIUM 40 TARGET/proton reactions; 
CALCIUM 48 TARGET/proton reactions; LEAD 208 TARGET/ 
proton reactions; OXYGEN 16 TARGET/proton reactions; PROTON 
REACTIONS /distorted wave theory; PROTON REACTIONS/quasi- 
free reactions 


26557 (JINR-E-4-93-58, pp. 387-397) Correlated structures 
in binary fission channels of light nuclei-a reassessment. Zur- 
muhie, R.W. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 397p. (CONF-9209342-: international confer- 
ence on nuclear structure and nuclear reactions at low and 
intermediate energies, Dubna (Russian Federation), 15-19 Sep 
1992). In NSNR - Nuclear structure and nuclear reactions at low 
and intermediate energies. Order Number DE94632190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

New measurements of excitations functions for elastic, inelastic 
and transfer channels with Si-28 and Mg-24 beams on Ne-20 tar- 
get. Special attention has been payed to the aspect of correlations 
between the various reaction channels. 


26558 (JINR-E-4-93-60) Effect of pion external distortion 
on low energy pion double-charge-exchange. Khankhasaev, 
M.Kh. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Theoretical Physics); Kurmanov, Zh.B.; Sarafian, H.; 
Johnson, M.B. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1993. 19p. Order Number 
DE94628832. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review. C, Nuclear Physics’. 

The effects of the external pion distortion for iso-elastic charge 
exchange scattering (within the framework of the isospin invariant 
optical model) is considered. An approximated method of taking 
into account the distortion based on the separable expansion of 
the optical potential in momentum space is developed. The result 
of external distortions for sequential scattering '4C(x*, x—)'*O at 
50 MeV is presented. It is shown that this distortion gives a small 
enhancement to forward and reduced the differential cross sections 
at large angels. 22 refs., 5 figs., 1 tab. 


26559 (JINR-E-7-93-126, pp. 135-136) On the dynamics of 
pion production in nuclear collisions at intermediate energies. 
Baznat, M.I!. (AN Moldavskoj SSR, Kishinev (Moldova, Republic of). 
Inst. Prikladnoj Fiziki); Gudima, K.K. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
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1993. 192p. (CONF-9305203—: International school seminar on 
heavy ion physics, Dubna (Russian Federation), 10-15 May 1993). 
In Heavy ion physics. Order Number DE94623321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 8 refs., 1 fig. ARGON 40 REACTIONS/ 
nuclear reaction kinetics; CALCIUM 40 TARGET/argon 40 reac- 
tions; NUCLEON-NUCLEON INTERACTIONS; GEV RANGE 
10-100; PARTICLE PRODUCTION; PIONS 


26560 (JINR-E-7-93-126, pp. 137-138) Nonlinear nuclear 
vortex. Kartavenko, V.G. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. HEAVY ION REACTIONS/vertex 
functions; NUCLEAR FRAGMENTS; SKYRME POTENTIAL; SYM- 
METRY; TWO-DIMENSIONAL CALCULATIONS 


26561 (JINR-E-7-93-126, pp. 139) Super-nonequilibrium 
thermodynamics in nuclear physics. Grashin, A.G. (Moskovskii 
Inzhenerno-Fizicheskij Inst., Moscow (Russian Federation)); Efi- 
menko, A.D. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1993. 192p. (CONF- 
9305203-: International school seminar on heavy ion physics, 
Dubna (Russian Federation), 10-15 May 1993). In Heavy ion 
physics. Order Number DE94623321. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 7 refs. THERMODYNAMICS/equilibrium; 
CLUSTER MODEL; COLLISIONS; NUCLEONS; THERMODYNAN- 
ICS; EQUILIBRIUM 


26562 (JINR-E-7-93-126, pp. 142-143) Sembclassical 
method for description of heavy lon collisions. Lukyanov, V.K. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics). Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/semiciassical 
approximation; ELASTIC SCATTERING; SCATTERING 
AMPLITUDES; THREE-DIMENSIONAL CALCULATIONS; WOODS- 
SAXON POTENTIAL 


26563 (JINR-E-7-93-126, pp. 144) Statistical model of nu- 
clear multifragmentation in intermediate energy henvy-ion 
collisions. Botvina, A.S. (AN SSSR, Moscow (Russian Federation). 
Inst. Yadernykh Issledovanij); Iljinov, A.S.; Gudima, K.K.; Mishutin, 
I.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions. 1993. 192p. (CONF-9305203—: Interna- 
tional school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs., 1 fig. HEAVY ION REACTIONS/ 
statistical models; NUCLEAR FRAGMENTS/mass; GEV RANGE 
01-10; MULTIPLICITY; NUCLEAR CASCADES; NUCLEAR FRAG- 
MENTATION; MASS 


26564 (JINR-E—7-93-126, pp. 146) Experiments with rela- 
tivistic heavy ion beams at the GSI projectile fragment 
separator. Munzenberg, G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203-—: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/charge- 
exchange _ reactions; HEAVY ION REACTIONS/nuclear 
fragmentation; MASS DISTRIBUTION; RELATIVISTIC RANGE 


26565 (JINR-E—7-93-126, pp. 147-148) Multifragment emis- 
sion in the reaction “He+Au at the energies 0.985 and 3.65 
GeV/A. Avdeyev, S.P. (Joint Inst. for Nuclear Research, Dubna 
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(Russian Federation)); Karnaukhov, V.A.; Kuznetsov, V.D. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions. 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. GOLD/alpha reactions; 
GOLD/nuclear fragmentation; ANGULAR DISTRIBUTION; CORRE- 
LATION FUNCTIONS; EXCITED STATES; GEV RANGE 01-10; 
GOLD; NUCLEAR RADII; TARGETS 


26566 (JINR-E—7-93-126, pp. 149) Collective effects and nu- 
cleon emission in Bi+Pb collisions at 1 GeV/nucleon. Kugler, A. 
(Nuclear Physics Inst. of Academy of Sciences of Czech Republic 
Rez (Russian Federation)); Wagner, V.; Pachr, M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. BISMUTH 209/colliding beams; 
LEAD 209/colliding beams; COLLECTIVE MODEL; EMISSION; 
GEV RANGE 100-1000; HEAVY ION REACTIONS; NUCLEONS 


26567 (JINR-E—7-93-126, pp. 150) Study of peripheral nu- 
clear collisions at relativistic energies. Voss, B. (inst fur 
Kernphysic der TH Darmstadt (Germany)); Brohm, T.; Clerc, H.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions. 1993. 192p. (CONF-9305203-: International 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GOLD 197 BEAMS/colliding beams; 
GOLD 197 BEAMS/peripheral collisions; XENON 136 BEAMS/ 
colliding beams; XENON 136 BEAMS/peripheral collisions; CROSS 
SECTIONS; GEV RANGE 100-1000; HEAVY ION REACTIONS; 
NUCLEAR FRAGMENTATION 


26568 (JINR-E-7-93-126, pp. 151-152) Neutron spectra and 
angular distributions from the H+*°Ca reaction at E,,,=400 and 
600 MeV/amu. Albergo, S. (Universita di Catania INFN, Catania, 
(Italy)); Caccia, Z.; Chen, C.X. The transport Collaboration. Joint 
inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Nuclear Reactions. 1993. 192p. (CONF-9305203-: international 
school seminar on heavy ion physics, Dubna (Russian Federation), 
10-15 May 1993). In Heavy ion physics. Order Number 
DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. DEUTERIUM TARGET/calcium 40 
reactions; ANGULAR DISTRIBUTION; GEV RANGE 10-100; NEU- 
TRON EMISSION; NEUTRON SPECTRA 


26569 


(JINR-E-7-93-126, pp. 154) A hadronic transport 
model and its applications in relativistic heavy ion collisions. 
Bao-An Li (Hahn-Meitner-institut, Berlin (Germany)). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 


Reactions. 1993. 192p. (CONF-9305203-: International school 
seminar on heavy ion physics, Dubna (Russian Federation), 10-15 
May 1993). In Heavy ion physics. Order Number DE94623321. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. HEAVY ION REACTIONS /relativistic 
range; HEAVY ION REACTIONSAtransport theory; HADRONS; NU- 
CLEAR MATTER; PARTICLE PRODUCTION; PHASE SPACE 


26570 (JINR-E-7-93-126, pp. 156) Fragmentation of nuclei 
by 1 GeV protons. Andronenko, L.N. (AN SSSR, Leningrad (Rus- 
sian Federation). Inst. Yadernoj Fiziki); Andronenko, M.N.; Gusev, 
Yu.|. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Reactions. 1993. 192p. (CONF-9305203-: Interna- 
tional school seminar on heavy ion physics, Dubna (Russian 
Federation), 10-15 May 1993). In Heavy ion physics. Order Num- 
ber DE94623321. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. ALUMINIUM/nuclear fragmentation; ALU- 
MINIUM/proton reactions; GOLD/nuciear fragmentation; GOLD/ 
proton reactions; NiCKEL/nuclear fragmentation; NICKEL/proton 
reactions; SILVER/nuclear fragmentation; SILVER/proton reactions; 
ALUMINIUM; BRAGG GRAY CHAMBERS; ENERGY SPECTRA; 
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GEV RANGE 01-10; GOLD; MULTIPLICITY; NICKEL; NUCLEAR 
REACTION YIELD; SILVER; TARGETS; TIME-OF-FLIGHT SPEC- 
TROMETERS 


26571 (JINR-E-7-93-126, pp. 175) Analysis of equilibrium 
charge-state distributions for heavy ions after passing through 
carbon foils. Popeko, A.G. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions); 
Sagaidak, R.N.; Yeremin, A.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
192p. (CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). In Heavy 
ion physics. Order Number DE94623321. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 4 refs. CHARGE STATES/carbon; 
CHARGE STATES/heavy ions; CARBON; TARGETS 


26572 (JINR-R—1-93-327) Search for the prompt muon 
antineutrino from charm particle decays at the IHEP-JINR Neu- 
trino detector in 70 GeV proton beam-dump experiment. 
Barabash, L.S. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Baranov, S.A.; Batusov, Yu.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1993. 16p. (In Russian). Order Number DE94628772. Source: 
OSTI; NTIS (US Sales Only); INIS. 

21 refs.; 6 figs.; 4 tabs. Submitted to Yad. Fiz. 

Data from the 70 GeV proton beam-dump experiment have been 
analysed with the aim of the detection of signal from the prompt 
muon antineutrino. The ‘equilibrium’ u* and ~- muons, produced 
in the interactions of neutrinos and antineutrinos in muon iron filter, 
placed in front of the detector have been registered by the IHEP- 
JINR Neutrino detector. The upper limit for total cross section of 
charm particle production at 70 GeV pN-interactions has been ob- 
tained: occ < 4.7 yb/nucl. (90% C.L.). Results are compared with 
the data, received in other experiments. The anomaly high charm 
production cross section has not been observed near a threshold. 
The upper limit of the charm production cross section doesn’t con- 
tradict to the theoretical calculations based on QCD. (author). 21 
refs.; 6 figs.; 4 tabs. 21 refs.; 6 figs.; 4 tabs. Submitted to Yad. Fiz. 


26573 (JINR-R-1-93-464) Rapidity distributions of 7 
mesons in (p,d,a,C)C interactions at 4,2 GeV/c per nucleon. 
Bekmirzaev, R.N. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy); Kladnitskaya, E.N.; 
Sharipova, S.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. 10p. (In Russian). Order 
Number DE94628773. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The dependences of x rapidity distributions on transverse mo- 
mentum for pC, dC, aC and CC interactions at 4,2 GeV/c per 
nucleon are studied. The experimental results are compared with 
the calculations according to the quark-gluon string model. It is 
shown that the QGSM satisfactorily describes the experimental dis- 
tributions of +- mesons. The contributions of x~ mesons emitted 
from decays of A°- isobar, p°-, w, 7, n’ and of direct ones to the 
multiplicities of particles in different rapidity bins and in different 
transverse momentum intervals have been determined with help of 
above model. (author). 10 refs., 6 figs, 4 tabs. 


26574 (JINR-R-3-93-283) Resonance areas and fission 
widths of low lying fission resonances of 777 Np. Goverdovskij, 
A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij 
Inst.); Dermendzhiev, E.; Ruskov, |.; Zamyatnin, Yu.S. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics. 1993. 12p. (In Russian). Order Number DE94628839. 
Source: OSTI; NTIS (US Sales Only); INIS. 

20 refs.; 5 figs.; 4 tabs. Submitted to Yad. Fiz. 

The areas ool; and the fission widths T; of 27 fission reso- 
nances of 237 Np have been measured in the 3-11 eV and 24-50 
eV neutron energy intervals using TOF technique at the pulsed 
IBR-30 reactor. It is shown that the spreads in the ooI; and T; val- 
ues presented by various authors are several times larger than the 
obtained errors. The conclusion is made that new, more precise, 


resonance parameters of 2°” Np must be obtained. 20 refs.; 5 figs.; 
4 tabs. Submitted to Yad. Fiz. 





26575 (KFK-5253) Stellar neutron capture cross sections 
of the Ba isotopes. Voss, F. (Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Kernphysik); Wisshak, K.; Guber, K.; 
Kaeppeler, F.; Reffo, G. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Kernphysik. Mar 1994. 61p. Order Number 
DE94781792. Source: OSTI; NTIS (US Sales Onl ); INIS. 

The neutron capture cross sections of '**Ba, '°Ba, ®Ba, and 
137Ba were measured in the energy range from 5 to 225 keV at 
the Karlsruhe 3.75 MV Van de Graaff accelerator. Neutrons were 
produced via the ’Li(p,n)’Be reaction by bombarding metallic Li 
targets with a pulsed proton beam. Capture events were registered 
with the Karlsruhe 47 Barium Fluoride Detector. Several runs have 
been performed under different experimental conditions to study 
the systematic uncertainties, which resulted mainly from the large 
ratios of total to capture cross sections of up to 400. The cross 
section ratios were determined with an overall uncertainty of ~3%, 
an improvement by factors of five to eight compared to existing 
data. Severe discrepancies were found with respect to previous re- 
sults. Maxwellian averaged neutron capture cross sections were 
calculated for thermal energies between kT=10 keV and 100 keV. 
These stellar cross sections were used in an s-process analysis. 
For the s-only isotopes '4Ba and '®Ba the Ns<c> ratio was de- 
termined to 0.875+0.025. Hence, a significant branching of the 
s-process path at 'S4Cs can be claimed for the first time, in con- 
trast to predictions from the classical approach. This branching 
yields information on the s-process temperature, indicating values 
around Tg=2. The new cross sections are also important for the in- 
terpretation of barium isotopic anomalies, which were recently 
discovered in SiC grains of carbonaceous chondrite meteorites. To- 
gether with the results from previous experiments on tellurium and 
samarium, a general improvement of the Ns<c> systematics in the 
mass range A=120 to 150 is achieved. This allows for a more reli- 
able separation of s- and r-process yields, resulting in an improved 
assignment of the respective contributions to elemental barium that 
is required for comparison with stellar observations. (orig.) 


26576 (KFK}+-1993-23/A) ‘H(d,2p)n reaction at 2 GeV 
deuteron energy. Eroe, J. (Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics); Fodor, Z.; 
Konez, P.; Seres, Z.; Perdrisat, C.F.; Punjabi, V.; Boudard, A.; 
Bonin, B.; Garcon, M.; Lombard, R. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Dec 1993. 10p. (CONF-9309392-: International symposium on 
Dubna deuteron-93, Dubna (Russian Federation), 14-18 Sep 
1993). Order Number DE94629912. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ‘H(d,2p)n deuteron breakup reaction was measured at 2 
GeV deuteron energy in a kinematically complete experiment. Five- 
fold differential cross sections are given in a wide range of the 
kinematic variables. The transition matrix elements —A—* are ob- 
tained and compared with the model predictions including the 
impulse approximation (IA) and NN rescatterings. The marked de- 
viation from the theory was established depending on the value of 
the four-momentum transfer to4 in the scattering process. At low to4 
the —A—* are in good agreement with the IA while large dis- 
crepencies were found above internal momentum q ~ 200 MeV/c 
when the four momentum transfer was large. (author) 11 refs.; 4 
figs. 


26577 (KV}-983(prepr.)) Azimuthal asymmetry of neutral 
pion emission in Au + Au reactions at 1 GeV/u. Venema, L.B. 
(Rijksuniversiteit Groningen (Netherlands). Kernfysisch Versneller 
Inst.); Braak, H.; Loehner, H.; Raschke, A.E.; Siemssen, R.H. Rijk- 
suniversiteit Groningen (Netherlands). Kernfysisch Versneller Inst. 
29 Apr 1993. 17p. Order Number DE94778514. Source: OSTI; 
NTIS. 

The azimuthal angle distributions of neutral pions at midrapidity 
from Au+Au reactions at 1 GeV/u incident energy have been mea- 
sured. An enhanced emission of x° perpendicular to the reaction 
plane is observed. The azimuthal asymmetry is dependent on the 
m° momentum: The x° spectrum perpendicular to the reaction 
plane is harder than in the reaction plane. The strength of the ob- 
served asymmetry appears to be more pronounced for x° than for 
charged particles and neutrons. (orig.) 
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26578 (LA-12698-C, pp. 5, Paper 18) Gamma-neutrino an- 
gular correlation in muon capture on 7*Si. Armstrong, D.S. 
(Univ. of California, Berkeley, CA (United States)); Bauer, J.; 
Evans, J.; Gorringe, T.P.; Johnson, B.L.; Kalovoda, S.; Porter, R.; 
Siebels, B.; Wolff, O.; Gete, E. Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145-—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

A measurement has been made of the angular correlation of the 
neutrino with a specific nuclear de-excitation +-ray following exclu- 
sive muon capture on 2°Si. This correlation is sensitive to the 
induced weak pseudoscalar coupling gp, and is relatively insensitive 
to the details of the nuclear structure. The correlation is observed 
via the Doppler-broadened lineshape of the + which is measured 
using Compton-suppressed Ge detectors. Significant background 
suppresion is achieved through the use of a coincidence technique 
wherein the -+-ray of interest is ‘tagged’ using a subsequent +-ray 
in the cascade, which is detected in an array of Nal scintillators. A 
determination of gp to about 10% precision is anticipated. 


26579 (LA—12698-C, pp. 6, Paper 6) Search for .~-e+- con- 
version. Engfer, R. (Universitaet Zuerich (Switzerland)). Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

Principle and first results of the search for the leptom-flavor- 
violating reactions p»~Ti> e-Ti and yw Ti-e*Ca with the 
SINDRUM Ii spectrometer at PS! are presented. The measurement 
shows no evidence for these forbidden reactions. The resulting up- 
per limits at 90% c.f. on the branching ratios relative to the nuclear 
muon capture are I(u-Ti-e-Ti)T(z-Ti capture)< 4.5 - 10-1 
and I(u~Ti-e*Cag.,.)/T'(u-Ti capture)< 4.3 - 10-12. A new pion- 
muon-converter will be installed with which a sensitivity of about 
10-4 can be achieved. 


26580 (LA-12698-C, pp. 6, Paper 13) The hyperfine effect 
in nuclear muon capture. Low energy muon science worshop 
LEMS93, Santa Fe, NM, April 93. Gorringe, T.P. (Univ. of Ken- 
tucky, Lexington, KY (United States)); Bauer, J.; Johnson, B.L.; 
Kovash, M.A.; Porter, R.; Gumplinger, P.; Hasinoff, M.D.; Measday, 
D.F.; Moftah, B.A.; Armstrong, D.S. Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

In this paper the authors report measurements of hyperfine tran- 
sition rates for the muonic atoms '°F, 2°Na, °'P, and "Ci, shell 
model calculations of the hyperfine dependence of u~ capture on 
23Na and °5Cl, and preliminary data on the hyperfine dependence 
of the transition ?°Na(3/2+,0)+?5Ne(1/2+,1017). Their measured 
hyperfine transition rates are in reasonable agreement with the cal- 
culations for Auger emission and do not support claims of the 
inhibition of the Auger de-excitation process or the presence of a 
molecular de-excitation process. In "Cl they qualitatively confirm 
the correction of the hyperfine splitting due to the distribution of 
magnetism in the nucleus (the Bohr-Weisskopf effect). Their hyper- 
fine dependence calculations show that A,/A_ for the AJ = J; - J 
= —1 transitions 29Na(3/2*,0) — ?9Ne(1/2*,1017) and 5Ci(3/2*,0) 
— 35$(1/2+,1572) are strong functions of the weak pseudoscalar 
coupling and weak functions of the nuclear wavefunctions. Their 
preliminary data on the hyperfine dependence of the transition 
*3Na(3/2*,0) + *3Ne(1/2*,1017) gives A,/A_ = 0.18 + 0.10 show- 
ing the expected dominance of F_ over F, capture. 


26581 (LA-12698-C, pp. 6, Paper 20) Muon capture in deu- 
terium and the solar neutrino problem. Bertin, A. (Universita di 
Bologna (Italy)); Bruschi, M.; Capponi, M.; Cereda, B.; Castro, 
S.De.; Ferretti, A.; Galli, D.; Giacobbe, B.; Marconi, U.; Massa, |.; 
Piccinini, M. Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145-: International workshop on low energy 
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muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Muon nuclear capture is deuterium is equivalent to the weak 
proton-proton nuclear fusion process, i.e. the basic reaction for the 
production of solar neutrinos. The authors review here an analysis 
of the problem of solar neutrinos which was started by the fact that 
the axial-vector coupling constant (g,) value derived from muon 
capture in deuterium is by more than 2 standard deviations larger 
than the one expected on the basis of muon capture in hydrogen. 


26582 (LA-12698-C, pp. 7, Paper 15) Measuring gp with 
laser polarized *He. Souder, P.A. (Syracuse Univ., NY (United 
States)). Los Alamos National Lab., NM (United States). Jan 1994. 
DOE Contract FG02-84ER40146. (CONF-9304145—: International 
workshop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the international 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The LANL-Princeton-Syracuse collaboration has developed an 
efficient new method for polarizing muonic helium. Unpolarized 
muons stop in unpolarized helium containing a sufficient density of 
laser-polarized Rb atoms to cause charge exchange and spin ex- 
change reactions. The result is average polarizations in muonic 
3He of 27%. This method is suitable for studies of the spin depen- 
dence of the reaction u- + 2He — 3H + v, which is sensitive to 
the induced psuedoscalar coupling gp. The collaboration is devel- 
oping a helium ion chamber that, in addition to serving as a target, 
will also detect the 1.9 MeV recoil tritons produced by muon cap- 
ture and measure their direction relative to the muon polarization. 
A prototype chamber has detected the reaction n + SHe — p + 5H, 
and has achieved reasonable energy resolution and sensitivity to 
track direction. Tests of this chamber at LAMPF indicate that back- 
ground rates are acceptabie. 


26583 (LA-12698-C, pp. 8, Paper 9) Theory of nuclear 
muon capture. Mukhopadhyay, N.C. (Rensselaer Polytechnic In- 
stitute, Troy, NY (United States)). Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

Recent developments in the theory of nuclear muon capture, 
along with new experiments completed, are reviewed. 


26584 (LA-12698-C, pp. 8, Paper 12) Measurement of the 
induced pseudoscalar coupling constant, gp, via radiative 
muon capture on hydrogen. Hasinoff, M.D. (Univ. of British 
Columbia, Vancouver (Canada)); Chen, C.Q.; Gumplinger, P.; 
Saettler, E.; Sample, D.G.; Veillette, S.; Armstrong, D.S.; Blecher, 
M.; Sigler, C.M. Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Next to the hydrogen atom, the up system is the most funda- 
mental lepton-hadron system. Hence, it can be used to test and 
extend basic knowledge of the weak interaction between leptons 
and quarks. The radiative muon capture (RMC) reaction is much 
more sensitive to gp, the induced pseudoscalar coupling constant, 
than the ordinary muon capture (OMC) reaction because of the 
much larger range of momentum transfer which can occur in the 
RMC reaction. A status report and preliminary results from TRI- 
UMF E452, Radiative Muon Capture on Hydrogen, are presented 
in this paper. 


26585 (LA-12698-C, pp. 9, Paper 34) Direct measurement 
of sticking in muon catalyzed DT fusion. Balin, D.V. (St. Peters- 
burg Nuclear Physics Institute (PNPI), Gatchina (Russian 
Federation)); Baturin, V.N.; Grigoriev, Yu.S.; Maev, E.M.; Petrov, 
G.E.; Semenchuk, G.G.; Smirenin, Yu.vV.; Vorobyov, A.A.; 
Noropaev, N.I.; Baumann, P. Los Alamos National Lab., NM 
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(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The authors report new results on muon sticking in MCF reaction 
dt p — a + » +N obtained in experiments with direct observation 
of sticked ap ions in high pressure ionization chamber (IC). The 
data analysis was made by fitting the energy-width distribution of 
events, and by applying as well the “survived muon method” se- 
lecting only the fusion signals that are followed by a second fusion. 
The main result of the 1992-run is an energy spectrum of dt , fu- 
sion events showing a pronounced ay sticking peak well separated 
from a and aa-pileup events. The average value of sticking proba- 
bility obtained now is ws = (0.56+0.04)%. 


26586 (LA-12698-C, pp. 10, Paper 10) Modern challenges 
to experiment in nuclear muon capture. Deutsch, J. (Universite 
Catholique de Louvain, Louvain-la-Neuve (Belgium)). Los Alamos 
National Lab., NM (United States). Jan 1994. (CONF-9304145-: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

The authors discusses three modern challenges to nuclear 
muon-capture experiments: (1) Can flavor-mixing for neutrinos be 
observe and more specifically: is the muon-neutrino a superposi- 
tion of various mass eigen-states? (2) Can T-violation unpredicted 
by the Standard Model be observed and potentially enhanced in 
nuclear muon-capture? (3) Are the pionic degrees in freedom 
sufficiently altered already at normal nuclear density to induce ob- 
servable modifications in the weak axial currents and - in particular 
- in the induced pseudo-scalar coupling of muon-capture? 


26587 (LA-12698-C, pp. 15, Paper 17) Precision- 
measurement of nuclear muon capture by *He. Balin, D.V. (St. 
Petersburg Nuclear Physics Institute (Russian Federation)); 
Baturin, V.M.; Grigoriev, Yu.S.; Maev, E.M.; Petrov, G.E.; Se- 
menchuk, G.G.; Smirenin, Yu.V.; Vorobyov, A.A.; Voropaev, N./.; 
Deutsch, J. Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145-: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

The authors are preparing a new measurement at PSI of the 
fundamental partial capture rate SHe+p- — %H+v, with a preci- 
sion of better than 1%. The muons and the charged reaction 
products will be detected in an improved high pressure ionization 
chamber employing the technique developed and previously used 
at Gatchina and PSI in wCF experiments. The theory of this reac- 
tion was recently recalculated by Congleton and Fearing on the 
basis of the elementary particle approach predicting Astat = 
(1497+11)s—'. At 1% experimental accuracy, the induced pseu- 
doscalar coupling will be tested to +15%. The three previous 
measurements and this new experimental approach are presented 
and discussed in detail. The authors plan to investigate also the 
time slopes of capture events which are sensitive to changes of 
the hfs population, and to study the breakup channels ?He + p- 
— *H+n+v, and 5He + po —'H+nN+n+ vy. 


26588 (LA-UR-94-1542) Energy balance of ENDF/B-VI. 
MacFarlane, R.E. Los Alamos National Lab., NM (United States). 
[1994]. -23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940507-20: Inter- 
national conference on nuclear data for science and technology, 
Gatlinburg, TN (United States), 9-13 May 1994). Order Number 
DE94013246. Source: OSTI; NTIS; INIS; GPO Dep. 

ENDF/B-V! through Release 2 has been tested for neutron- 
photon energy balance using the Heater module of the NJOY 
nuclear data procesing system. The situation is much improved 
over ENDF/B-V, but there are still a number of maerials that show 
problems. 


26589 


(LA-UR-94-1575) Thick target spallation product 
yields from 800 MeV protons on tungsten. Ulimann, J.L. (and 





others); Staples, P.; Butler, G. Los Alamos National Lab., NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940507—24: International conference on nuclear data for science 
and technology, Gatlinburg, TN (United States), 9-13 May 1994). 
Order Number DE94014715. Source: OSTI; NTIS; INIS; GPO Dep. 

A number of newly-conceived accelerator based technologies will 
employ medium-energy particles stopping in thick targets to pro- 
duce large numbers of neutrons. It is important to quantify the 
residual radionuclides in the target because one must understand 
what nuclei and decay gammas are produced in order to design 
adequate shielding, to estimate ultimate waste disposal problems, 
and to predict possible effects of accidental dispersion during oper- 
ation. Because stopping-length targets are considered, radionuclide 
production must be known as a function of energy. Moreover, sec- 
ondary particle production, mostly neutrons, implies a need to be 
able to calculate particle transport. To test the overall ability to cal- 
culate radionuclide yields, a thick-target measurement was carried 
out and the results compared to detailed calculations. Although nu- 
merous measurements of thin-target spallation yields have been 
made, there have been only a few measurements on thick sys- 
tems. The most complete study showed results for Pb and U 
systems. In this contribution, the authors report on measurements 
made for a stopping-length W target. Special efforts were made to 
measure short-lived isotopes, and reliable data on isotopes with 
two or three minute half-lives were obtained. 


26590 (LA-UR-94-1882) Kerma-factor determination by 
charged-particle spectroscopy. Haight, R.C. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9406176—4: 4. international conference on applications of 
nuclear techniques: neutrons and their applications, Crete 
(Greece), 12-18 Jun 1994). Order Number DE94014463. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Neutron kerma factors can determined by measuring the cross 


sections, angular distributions and charged-particle emission spec- 
tra from (n,z) reactions where z stands for the light charged 
particles, namely protons, deuterons, tritons, *He, or a-particles, 
and combining these data with information on the heavy nuclear 
recoils. This approach is compared with other approaches of deter- 
mining kerma factors. Data are given near 14 MeV for materials 
from carbon to niobium. 


26591 (LA-UR-94-2179) Particle-production mechanism in 
relativistic heavy-ion collisions. Bush, B.W.; Nix, J.R. Los 
Alamos National Lab., NM (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9406200—1: 7. international conference on 
nuclear reaction mechanisms, Vaienna (italy), 6-11 Jun 1994). Or- 
der Number DE94014427. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the production of particles in relativistic heavy-ion 
collisions through the mechanism of massive bremsstrahlung, in 
which massive mesons are emitted during rapid nucleon accelera- 
tion. This mechanism is described within the framework of classical 
hadrodynamics for extended nucleons, corresponding to nucleons 
of finite size interacting with massive meson fields. This new theory 
provides a natural covariant microscopic approach to relativistic 
heavy-ion collisions that includes automatically spacetime nonlocal- 
ity and retardation, nonequilibrium phenomena, interactions among 
all nucleons, and particle production. Inclusion of the finite nucleon 
size cures the difficulties with preacceleration and runaway solu- 
tions that have plagued the classical theory of self-interacting point 
particles. For the soft reactions that dominate nucleon-nucleon col- 
lisions, a significant fraction of the incident center-of-mass energy 
is radiated through massive bremsstrahlung. In the present version 
of the theory, this radiated energy is in the form of neutral scalar 
(7) and neutral vector (w) mesons, which subsequently decay pri- 
marily into pions with some photons also. Additional meson fields 
that are known to be important from nucleon-nucleon scattering ex- 
periments should be incorporated in the future, in which case the 
radiated energy would also contain isovector pseudoscalar (x*, 
n~, %°), isovector scalar (6*, 5~, 5°), isovector vector (p*, p~, p°), 
and neutral pseudoscalar (7) mesons. 
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26592 (LBL-35537) Time-scale and branching ratios in se- 
quential multifragmentation. Moretto, L.G. (Lawrence Berkeley 
Lab., CA (United States). Nuclear Science Div.); Phair, L.; Tso, K.; 
Jing, K.; Wozniak, GJ. Lawrence Berkeley Lab., CA (United 
States). Apr 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94015160. Source: OSTI; NTIS; INIS; GPO Dep. 

Experimental intermediate-mass-fragment multiplicity distributions 
are shown to be binomial at all excitation energies. From these dis- 
tributions a single binary event probability can be extracted that 
has the thermal dependence p= exp[—B/T]. Thus, it is inferred that 
mulhi fragmentation is a sequence of thermal binary events. The 
increase of p with excitation energy implies a corresponding con- 
traction of the time-scale and explains recently observed 
fragment-fragment and fragment-spectator Coulomb correlations. 


26593 (LYCEN-T—9345) Process of electronic capture by 
very cleaned heavy ions canalized in thin crystals at energies 
superior to 20 MeV/nucleus. Dauvergne, D. Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire; Lyon-1 Univ., 
69 (France). Mar 1993. 174p. (In French). Order Number 
DE94629913. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is devoted to the study of charge exchange processes 
accessible to heavy ions channeled in thin crystals, at energies 
above 20 MeV/nucleon. Channeling of swift heavy ions leads to the 
suppression of low impact parameter interactions with the atomic 
cores of the crystal. Thus most of the ions interact only with the 
valence electron gas. So exotic charge exchange processes result- 
ing from the interaction between the ion and the valence electrons 
become observable, and even dominant, although they are com- 
pletely dominated in the general case of the interaction of a fast 
ion with a solid target. This is the case for Resonant Transfer an 
Excitation (RTE), in which the capture of an electron is accompa- 
nied by the excitation of a projectile core electron, and Radiative 
Electron Capture (REC). lon-electron interaction processes 
observable in channeling are reviewed in the first chapter. Two ex- 
periments are described in the following chapters. They were 
performed at the GANIL facility (Caen, France), in the LISE beam 
line. The first experiment is devoted to the study of the KLL-RTE 
resonance with Xe*** ions, channeled along the <110> direction 
of a 21um silicon crystal, at energies varying from 34 to 43 MeV/ 
nucleon. The second experiment is a study of K-REC by 60 MeV/ 
nucleon Kr6+ ions, channeled in a 37m Si crystal parallel to the 
<110> direction. Both experiments allowed a detailed study of the 
impulsion distribution of the valence electrons of the crystal, in the 
direction of propagation of the incident ion (Compton profile). 


26594 (NEI-NO-401) Strange and non-strange baryon 
production in ultrarelativistic sulphur-tungsten and suiphur- 
sulphur collisions. Helstrup, H. Bergen Univ. (Norway). Apr 1993. 
122p. Order Number DE94631306. Source: OSTI; NTIS; INIS. 

Reprints of two previously printed papers are attached. 

Relativistic heavy ion collisions provide an opportunity to create 
a new phase of matter, the quark gluon plasma, in the laboratory. 
A possible quark giuon will be very short-lived, and only its decay 
products can be observed. There exists no unambiguous signal to 
identify plasma formation yet, although several candidates have 
been suggested. An enhanced production of strange particles is 
one of these proposed signals. The WA85 experiments measures 
strange particle production ratios in a narrow window in rapidity 
and transverse momentum. At present, WA85 is the only collabora- 
tion who have published results on multi strange particles. This 
thesis discusses the investigation of the production of strange parti- 
cles in relativistic ion collisions done by the WA85 collaboration 
and its successors at CERN. An enhanced production of strange 
particles has been suggested as a signal for plasma production. 
Even if no plasma is produced, the experiment may reveal interest- 
ing information on the physics of the fireball produced by colliding 
heavy nuclei, the highest concentration of energy presently avail- 
able on Earth. 80 refs., 57 figs., 11 tabs. 


26595 (OUP-94-08) Statistical +-ray multiplicity distribu- 
tions in Dy and Yb nuclei. Tveter, T.S.; Bergholt, L.; Guttormsen, 
M.; Rekstad, J. Oslo Univ. (Norway). Fysisk Inst. Mar 1994. 39p. 
Order Number DE94631303. Source: OSTI; NTIS; INIS. 
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The statistical --ray multiplicity distributions following the reac- 
tions 'Dy@He,axn)'®®-*Dy and '7%Yb@He,axn)'7?-*Yb have 
been studied. The mean value and standard deviation have been 
extracted as functions of excitation energy. The method is based 
on the probability distribution of k-fold events, where an a-particle 
is observed in coincidence with signals in k y-ray detectors. Tech- 
niques for isolating statistical y-rays and subtracting random 
background, cross-talk and neutron contributions are discussed. 22 
refs., 10 figs., 3 tabs. 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 25656, 26432, 26455, 26456, 26464, 
26469, 26476, 26481, 26482, 26484, 26504, 26505, 26506, 26507, 
26511, 26515, 26528, 26530, 26531, 26532, 26533, 26534, 26537, 
26540, 26543, 26548, 26567, 26568, 26575, 26577, 26578, 26581, 
26584, 26585, 26587, 26589, 26592, 26594, 26595, 26647 


6636 Radiation Physics 


Refer also to citation(s) 23928, 24172, 24178, 24197, 25318, 
25464, 25555, 26812, 27127, 27128 


26596 (ESA-SP-351, pp. 211-214) Yohkoh gamma-ray 
spectral observations - YGSO. Yoshimori, M. (Rikkyo Univ., 
Tokyo (Japan). Dept. of Physics). European Space Agency, 75 - 
Paris (France). May 1993. (CONF-9211310-: 4. International Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 17-20 Nov 1992). In Plasma physics and controlled nu- 
clear fusion. 418p. Order Number DE94629922. Source: OSTI; 
NTIS (US Sales Only); INIS. 

With YGSO Yohkoh Gamma-Ray Spectral Observations 


Yohkoh gamma-ray flare data are presented. The October 27 flare 
(X6.1/3B) shows a strong gamma-ray line emission, while the 
December 3 flare (X2.0/2B) shows a strong bremsstrahlung contin- 
uum extending to 10 MeV. High-energy protons and ions were 
produced in the former flare, while electrons were preferentially ac- 


celerated in the latter flare. A line feature at 420 keV was observed 
from the November 15 flare (X1.0/3B). The spectral data support 
that the He nuclei form a downward beam. Furthermore, the 
November 15 flare shows a possible evidence of positron annihila- 
tion line at 511 keV. The positron emission processes and the 
electron density of the annihilation region are discussed on the ba- 
sis of the light curve of 511 keV line. (K.A.) 9 refs., 9 figs., 1 tab. 


26597 (IC—93/384) Strong collision approach to calculation 
of depolarization function for neutron beam passing through 
ferromagnetic bulk domains. Kornilov, E. (International Centre for 
Theoretical Physics, Trieste (Italy)); Pomjakushin, V. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 8p. Order 
Number DE94628847. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose the Markovian random walk approach for calculation 
of the depolarization function of the polarized neutron beam trans- 
mitted through a magnetic medium. This approach allows one to 
obtain exact analytical results for the depolarization function P(A) 
which is valid for any wavelength A. Two magnetic configurations 
were considered in the present work: random ferromagnetic do- 
mains, and staggered ferromagnetic domains. (author). 10 refs, 1 
fig. 


26598 (INIS-JP-018, pp. 1501-1508) Experimental assess- 
ment of point kernel shielding calculation codes: QAD and 
G33. Miura, T. (Ship Research Inst., Tokai, Ibaraki (Japan). Tokai 
Branch); Odano, N.; Shindo, Y. 1993. 1709p. (CONF-920905-: 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials, Yokohama (Japan), 13-18 
Sep 1992). In The 10th international symposium on the packaging 
and transportation of radioactive materials: Proceedings. Order 
Number DE94737964. Source: OSTI; NTIS; INIS. 

Composed of three volumes. 

(1) QAD and G33 calculations give values in safer side where 
the scattering component is not dominant. These codes can be 
utilized in the design of radioactive waste containers. (2) Large un- 
derestimations were found in the shadow region of cylindrical 
concrete blocks in an iron box. Point kernel calculation codes is 
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not reliable in such a region. (3) Multiple scattering cannot be ne- 
glected in the reflection problem. Therefore, large underestimation 
is expected in the calculations by the G33 code. (4) For the slant 
penetration, ‘the direct beam with buildup factor’ underestimates 
exposure rates in the region where the slant angle is large. In the 
case of the G33 code, it is recommended to take fine spatial 
meshes in the thin regions close to the surfaces of the shield. (5) 
MCNP calculations give satisfactory results in the problem of the 
reflection. Underestimations were found in the slant penetration 
problem. Further investigation is necessary to clarify the reason of 
underestimations. (J.P.N.). 


26598 (INIS-mf-13907, pp. 246-252) Transmission coeffi- 
cient of radiation doses for soil and similar materials. 
Marinkovic, N. (Institute of Nuclear Sciences VINCA, Belgrade (Yu- 
goslavia)); Simovic, R. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109—: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this paper simple exponential formula is proposed to define 
the coefficient of transmitted neutron and secondary gamma radia- 
tion doses through soil slabs thicker than 50 g/cm*. Radiation 
initiated from an isotropic fission neutron source. Unknown param- 
eters of the formula are determined by least square fit and 
approximation by a rational function. Results obtained by applying 
this procedure are accurate enough for the purpose of preliminary 
shield design. Although this formula is derived from calculated data 
for soil and was originally meant for soil, it can be applied with 
satisfactory accuracy for similar materials as sand and brick. (au- 
thors). 8 refs., 4 tabs., 3 figs. 


26600 (INIS-mf-13907, pp. 583-589) Derivation of the neu- 
tron diffusion equation. Mika, J.R. (Natal Univ., Durban (South 
Africa). Dept. of Mathematics); Banasiak, J. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109—: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the diffusion equation as an asymptotic limit of the 
neutron transport equation for large scattering cross sections. We 
show that the classical asymptotic expansion procedure does not 
lead to the diffusion equation and present two modified approaches 
to overcome this difficulty. The effect of the initial layer is also dis- 
cussed. (authors). 9 refs. 


26601 (INIS-mf—13907, pp. 641-653) The numerical analysis 
of eigenvalue problem solutions in the multigroup diffusion 
theory. Woznick, Z.|. (Institute of Atomic Energy, Otwock-Swierk 
(Poland)). Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 
1994. (CONF-940109-: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper a general iteration strategy for solving the discrete 
form of multidimensional neutron diffusion equations is described. 
Usually the solution method is based on the system of inner and 
outer iterations. The presented matrix formalism allows us to visu- 
alize clearly, how the used matrix splitting influences the structure 
of the matrix in an eigenvalue problem to be solved as well as the 
independence between inner and outer iterations within global iter- 
ations. To keep the page limit, the present version of the paper 
consists only with first three of five sections given in the original 


paper under the same title (which will be published soon). (author). 
13 refs. 


26602 (INIS-mf—13907, pp. 657-663) The PC/AT software for 
multigroup calculations of neutron transport by discrete ordi- 
nates and ENDF/B data files. Brodkin, E.B. (Russian Research 
Centre ’‘Kurchatov Institute’, Moscow (Russian Federation)); 





Egorov, A.L.; Zaritskij, S.M. Ben-Gurion Univ. of the Negev, 
Beersheba (israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The code system which is a compilation of well known codes 
NJOY, AMPX, ANISN and DOT-3 adapted for NDP Fortran on IBM 
PC/AT is described. The 171-group library DLC-41/VITAMIN-C with 
Bondarenko Factors based on the ENDF/B-4 is introduced to the 
system as a main data library. Modification and development of 
this library are realized by NJOY code on the base of ENDF/B-6 
files. A 171-group problem-oriented data library is usually used in 1 
dimensional calculations by the code ANISN. This library is being 
generated by the AMPX modules (BONAMI and others). Data 
libraries with smaller number of groups are being used in 2 dimen- 
sional calculations by DOT-3. These libraries have been gotten 
from 171-group problem-oriented libraries which are averaged by 
corresponding spectra from 1 dimensional calculations. Using of 
the described system is being demonstrated with two examples. 
(authors). 6 refs., 2 tabs., 5 figs. 


26603 (INIS-mf—13907, pp. 672-679) A closure for stochas- 
tic transport equations. Pomraning, G.C. (California Univ., Los 
Angeles, CA (United States). School of Engineering and Applied 
Science); Bingjing, S. Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Jan 1994. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Te! Aviv (Israel), 23-26 
Jan 1994). In Reactor Physics and reactor computations: Proceed- 
ings of the international conference on reactor physics and reactor 
computations. 814p. Order Number DE94627122. Source: OST]; 
NTIS (US Sales Only); INIS. 

The problem of particle transport through a stochastic mixture of 
two immiscible materials is considered. The material mixing 
process is assumed to obey Markovian statistics. An ensemble av- 
erage of this stochastic transport equations leads to two equations 
containing four different ensemble-averaged intensities. To close 
these equations to a set of two equations in two unknowns, certain 
rod geometry problems are considered. In this geometry, two dis- 
tinct exact analyses are possible, namely a small correlation length 
analysis, and a non stochastic mean number of secondaries per 
collision analysis. The closure philosophy is to demand that the 
closed set of two equations reproduces these exact limiting behav- 
iors. Numerical results are given which compare the predictions of 
this new closure with exact benchmark results as well as with the 
standard closure available in literature. (authors). 12 refs., 2 figs. 


26604 (INIS-mf—13907, pp. 680-687) A new DPN formulation 
of neutron transport equation. Simovic, R. (institute of Nuclear 
Sciences VINCA, Belgrade (Yugoslavia)). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (\srael), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron transport equation where integration over variable 1 was 
carried out in segment [0,1] instead of segment [-1,1] was formu- 
lated for anisotropic scattering function. A new system of DPN 
equations is obtained by applying flux expansion in double Le- 
gendre polynomial over variable yu. This procedure enables an 
approximate analytical solution of transport equation with high ac- 
curacy, even in low order approximation. (author). 6 refs., 2 tabs. 


26605 (INIS-mf—-13907, pp. 688-694) Two-dimensional dis- 
crete nodal transport method for solving neutron transport 
problems in curvilinear coordinates. Zhongsheng, X. (Depart- 
ment of Energy and Power Engineering, Xian Jiaotong University, 
Xian, Shaanxi Provice (China)); Xuehua, Z.; Hongchun, W. Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109—: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
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Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A coarse mesh, discrete nodal transport method has been devel- 
oped for efficient numerical solution of the two-dimensional 
transport equation in curvilinear geometries. It is the logical exten- 
sion of the previously developed 2-dimensional discrete nodal 
transport method in Cartesian geometry, for which dramatically su- 
perior computational efficiency over widely-used discrete Sn 
method has been demonstrated. Some new efforts appear and 
some nontrivial modifications are introduced. Based on the pro- 
posed method, a 1-dimensional code DNSN1D and a 2-dimensional 
code DNSN2D are encoded and a series of test problems has 
been calculated to verify the code. The results demonstrate that it 
yield very high accuracy on coarse spatial meshes in significantly 
reduced computing time. (authors). 5 refs., 3 tabs. 


26606 (INIS-mf—13907, pp. 703-711) Analytical 3 
dimensional neutron transport in infinite media. Ganapol, B.D. 
(Arizona Univ., Tucson, AZ (United States). Dept. of Nuclear Engi- 
neering); Kornreich, D.E.; Dahl, J.A. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
Analytical solution to the neutron transport equations are pro- 
vided for the point-beam and isotropic finite line sources in a 3 
dimensional infinite medium. This is the first true 3 dimensional 
analytical benchmark, useful for both code verification and educa- 
tional enrichment. The 3 dimensional benchmark is then used to 


verify the discrete ordinates code SMARTEPANTS. (authors). 9 
refs., 1 tab., 6 figs. 


26607 (INIS-mf-13949, pp. 71) Distribution function of the 
intensity of optical waves in random systems. Kogan, E. (Bar- 
llan Univ., Ramat-Gan (Israel). Dept. of Physics); Kaveh, M.; 
Baumgartner, R.; Berkovits, R. Israel Physical Society, Jerusalem 
(israel). 10 May 1994. 94p. (CONF-9405195—: 1994 annual meet- 
ing of the Israel Physical Society, Haifa (israel), 10 May 1994). In 
Israel Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. VISIBLE RADIATION/wave propagation; 
RAYLEIGH SCATTERING 


26608 (INIS-RU-375, pp. 165-166) Green function of 
spectral-angular distribution of pulsed source radiation. Zhem- 
chugov, V.P. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF-9009550—: 5. 
All-Union scientific conference on ionizing radiation protection of 
nuclear-technical installations, Protvino (Russian Federation), 19-21 
Sep 1990). In 5. All-Union conference on ionizing radiation protec- 
tion of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for calculating the Green function for transfer equation 
in infinitely homogeneous media for particles generated by pulse 
anisotropic sources are described. To calculate the Green function 
the elastic scattering operator in the space of the generalized func- 
tions is used. 1 ref. 


26609 (INIS-RU-375, pp. 167-171) Hadron transport in ho- 
mogeneous matter from nucleon sources with 400-5000 MeV 
energy. Calculation method and physical reguliarities. Kope- 
jkin, LN.;  Serezhnikov, S.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). 
(CONF-9009550—: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

An analytic approach to solving the problem of hadron internu- 
clear cascade (HIC) distribution in a substance the main difficulty 
of which consists in a multicomponent character of the process un- 
der discussion, is applied. 6 refs. 
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26610 (INIS-RU-375, pp. 172-176) Role of elastic scattering 
in 20-400 MeV nucleon transfer. Kopejkin, |.N.; Serezhnikov, S.V. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (In Russian). (CONF-9009550—: 5. All-Union 
scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 
1990). In 5. All-Union conference on ionizing radiation protection of 
nuclear-technical installation. Order Number DE94623502. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The general scheme of constructing the method for calculating 
the hadron distribution function during 20-400 MeV energy nucleon 
transfer is shown. Analysis of elastic scattering effect on hadron in- 
ternuclear cascade propagation in the homogeneous medium of a 
single element. As well as in the medium consisting of several ele- 
ments is conducted. 2 refs. 


26611 (INIS-RU-375, pp. 177-180) Semianalytic solution of 
gamma radiation transport equation in homogeneous matter. 
Romanin, S.D.;  Troinskij, V.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

The method for solving gamma radiation transfer equation the in- 
tegral transformations and the method of sequential collisions, the 
programs for calculating the fields of gamma radiation, realizing 
these methods, and calculation results compared to results ob- 
tained using other methods, are presented. 3 refs. 


26612 (INIS-RU-375, pp. 181-184) Profile of ion energy re- 
lease in passing over layered matter. Bojko, V.I.; Evstigneev, 
V.V.; Kadzhubovich, B.E.; Kishkin, B.K. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian 
Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). 
(CONF-9009550—: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

The processes of ion braking in lamillar substances (a set of 
halid foils) are considered. A possibility of using the models devel- 
oped for halide media for the calculation of ion braking, and of 
obtaining the ion energy release profiles under the transition from 
one layer to another, occurs in such an approximation. 3 refs. 


26613 (INIS-RU-375, pp. 211-215) Experimental testing of 
the secondary neutron field calculation program. Aleksandrov, 
V.N.; Krasil’nikov, G.V.; Sakharov, V.M.; Semenov, V.G. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5. 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of testing the HAKS program designed for the calculation 
of spatial-energy distributions of secondary neutrons produced un- 
der proton interaction with protective and structural materials of the 
accelerator are presented. 23 refs. 


26614 


(INIS-RU-376, pp. 156) Energy loss of subionizing 
charged particles. Stepanov, S.V. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 


Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (CONF-9309159-: 5. international con- 
ference on nuclear spectroscopic studies of hyperfine interactions, 
Dubna (Russian Federation), 21-25 Sep 1993). In Programme and 
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abstracts of the 5. International conference on nuclear spectro- 
scopic investigations of hyperfine interactions (NSI-HFI-5). Order 
Number DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. CHARGED PARTICLES/electric fields; 
CHARGED PARTICLES/energy losses; IONIZING RADIATIONS 


26615 (INIS-RU-377, pp. 33) Energy losses of antiprotons 
in the molecular hydrogen, Barkash effect. Grozdanovich, S.; 
Erokhin, K.M.; Kalashnikov, N.P. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesies of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIPROTONS/charged-particle transport; 
ANTIPROTONS; HYDROGEN; SLOWING-DOWN 


26616 (INIS-RU-377, pp. 34) Influence of mutual screening 
of electron different groups of solid on Z, oscillation. Aleksan- 
drov, V.A.;_ Filippov, G.M. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesies of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGED-PARTICLE TRANSPORT; 
ATOMIC NUMBER; ATOMS; CHARGED PARTICLES; ELEC- 
TRONIC STRUCTURE 


26617 (INIS-RU-377, pp. 40) Dependence on impact colli- 
sion parameter of mean-energy loss protons on argon and 
krypton atoms. Kabachnik, N.M.; Chumanov, V.Ya.; Chumanova, 
O.V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ARGON/protons; KRYPTON/protons; AR- 
GON; PROTONS; KRYPTON; SLOWING-DOWN 


26618 (INIS-RU-377, pp. 45) Fast ion energy straggling in 
POP spectra for thick films. Shorin, V.S.; Sosnin, ALN. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SILICON/alpha particles; SILICON/ 
protons; MEV RANGE 01-10; SILICON; PROTONS; SIMULATION 


26619 (INIS-RU-377, pp. 46) Effects of multiple scattering 
in POP spectra. Shorin, V.S. AN SSSR, Moscow (Russian Feder- 
ation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Ilssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. international meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. 1 ref. GOLD/protons; NICKEL/protons; 
SILICON/protons; GOLD; PROTONS; MEV RANGE 01- 
10; MULTIPLE SCATTERING; NICKEL; PROTON SPECTRA; 
RUTHERFORD SCATTERING; SILICON; SIMULATION 


26620 (INIS-RU-377, pp. 47) Simulation of atom collision 
cascades in irradiations of polymer targets by light ions. 
Grigor'ev, V.V.; Kon’shin, |.V.; Leont’ev, A.V. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. international meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. ION-ATOM COLLISIONS/ 
simulation, ABSORPTION; BORON IONS; ELECTRONS; ENERGY 
LOSSES; ENERGY SPECTRA; SIMULATION; KEV RANGE 10- 
100; KEV RANGE 100-1000; NITROGEN IONS; POLYMERS 


26621 (INIS-RU-377, pp. 50) Induced quasi-Cherenkov 
Roentgen surface radiation. Baryshevskij, V.G.; Batrakov, K.G.; 
Dubovskaya, |.Ya. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364-: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. CRYSTALS/electron beams; AN- 
GULAR DISTRIBUTION; CHERENKOV RADIATION; COHERENT 
RADIATION; CRYSTALS; ENERGY SPECTRA; MULTIPLE SCAT- 
TERING; RELATIVISTIC RANGE; SURFACES; X RADIATION 


26622 (INIS-RU-377, pp. 52) B-type coherent 
bremsstrahlung as a source of quasimonochromatic photon 
beams. Amosov, K.Yu.; Vnukov, |.E.; Kalinin, B.N.; Naumenko, 
G.A.; Potylitsyn, A.P.; Sarychev, V.P. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. DIAMONDS/bremsstrahlung; DI- 
AMONDS/electrons; COHERENT RADIATION; DIAMONDS; 
BREMSSTRAHLUNG; ELECTRONS; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; PHOTON BEAMS; THICK- 
NESS 


26623 (INIS-RU-377, pp. 53) Study on the threshold effect 
in energy dependence of hard part of resonance roentgen 
transition radiation spectrum of relativistic electrons. An- 
dreyashkin, M.Yu.; Zabaev, V.N.; Kaplin, V.V.; Uglov, S.R. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1998. 148p. (In Russian). (CONF-9305364—-: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. BERYLLIUM/¢transition radiation; 
BERYLLIUM/x radiation; BERYLLIUM; CRYSTALS; ELECTRONS; 
ENERGY SPECTRA; LAYERS; RELATIVISTIC RANGE; THRESH- 
OLD ENERGY 


26624 


(INIS-RU-377, pp. 56) Coherent radiation at ultrahigh 
energies. Shul’ga, N.F.; Truten’, V.I.; Syshchenko, V.V. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 


Moscow (Russian Federation). Nauchno-issiedovatel’skij Inst. 
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Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/coherent radiation; SILICON/ 
electrons; CRYSTALS; GEV RANGE 10-100; ORIENTATION; 
PHOTON BEAMS; SILICON; ELECTRONS; SPIN ORIENTATION; 
TRANSMISSION 


26625 (INIS-RU-377, pp. 57) Radiation of modulate finite 
particle beam in monocrystal with account of multiple scatter- 
ing. Bogush, N.P. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. MONOCRYSTALS/particle beams; 
ANGULAR DISTRIBUTION; ENERGY SPECTRA; MODULATION; 
MONOCRYSTALS; MULTIPLE SCATTERING; X RADIATION 


26626 (INIS-RU-377, pp. 58) Semiclassical approximation 
in the theory of relativistic particle radiation in crystals. 
Akhiezer, A.|.; Shul’ga, N.F. AN SSSR, Moscow (Russian Federa- 
tion); | Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/positrons; BOUNDARY CON- 
DITIONS; COHERENT RADIATION; CRYSTALS; POSITRONS; 
ELECTRONS; INTERFERENCE; RELATIVISTIC RANGE; WKB 
APPROXIMATION 


26627 (INIS-RU-377, pp. 59) Coherent radiation of relativis- 
tic electrons and positrons in conditions of real particle 
dynamics in crystal. Kirochkin, A.Yu.; Nikiforov, V.i.; Shul’ga, 
N.F. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/particle beams; ELECTRONS/ 
coherent radiation; POSITRONS/coherent radiation; CHANNEL- 
ING; CRYSTALS; ELECTRONS; POSITRONS; RELATIVISTIC 
RANGE; SIMULATION 


26628 (INIS-RU-377, pp. 60) Spectral-angular distribution 
of electron gamma radiation in thick crystals. Nasonov, N.N.; 
Fomin, S.P.; Shul’'ga, N.F. AN SSSR, Moscow (Russian Federa- 
tion); |Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/electrons; CRYSTALS/gamma 
radiation; ANGULAR DISTRIBUTION; CRYSTALS; ELECTRONS; 
ENERGY SPECTRA; GEV RANGE 01-10; THICKNESS 


26629 (INIS-RU-377, pp. 61) Investigation method of orien- 
tation dependence of bremsstrahlung photon yield from 
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monocrystals. Sanin, V.M.; Kasilov, V.I.; Kokhnyuk, K.S.; Lapin, 
N.I.; Noga, V.l. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364-: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 fig. SILICON/electrons; SILICON/ 
photon beams; BREMSSTRAHLUNG; GAMMA RADIATION; GEV 
RANGE 01-10; MONOCRYSTALS; ORIENTATION; POSITRONS; 
SILICON; ELECTRONS 


26630 (INIS-RU-377, pp. 62) On effects of dynamical 
diffraction in parametric X radiation. Nasonov, N.N.; Safronov, 
A.G. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/electrons; CRYSTALS/x radia- 
tion; CRYSTALS; ELECTRONS; DIFFRACTION; PARTICLE 
BEAMS; RELATIVISTIC RANGE 


26631 (INIS-RU-377, pp. 63) Anomalous property of linear 
polarization of coherent bremsstrahlung of relativistic elec- 
trons in crystal. Lapko, V.P.; Nasonov, N.N.; Truten’, V.I. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 


with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 


the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. CRYSTALS/bremsstrahlung; CRYS- 
TALS/electrons; COHERENT RADIATION; CRYSTALS; 
BREMSSTRAHLUNG; ELECTRONS; ELECTRON-ATOM COL- 
LISIONS; ENERGY DEPENDENCE; GAMMA _ RADIATION; 
POLARIZATION; RELATIVISTIC RANGE; SPIN ORIENTATION 


26632 (INIS-RU-377, pp. 64) Interference maximum shift in 
radiation spectrum of superhigh-energy electrons in crystal. 
Lapko, V.P.; Nasonov, N.N. AN SSSR, Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj) Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRYSTALS/electrons; CRYSTALS; 
ELECTRONS; ENERGY SPECTRA; GAMMA RADIATION; INTER- 
FERENCE; RELATIVISTIC RANGE 


26633 (INIS-RU-377, pp. 65) Radiative losses of electrons 
with energy ~1 GeV in W and Ge oriented monocrystals. 
Blazhevich, S.V.; Bochek, G.L.; Vit’ko, V.I.; Glebov, V.I.; Denisov, 
Eh.|.; Kovalenko, G.D.; Kulibaba, V.I.; Maslov, N.I.; Ovchinnik, 
V.D.; Shramenko, B.l. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. 5 refs., 1 fig. GERMANIUMelectrons; 
TUNGSTEN electrons; ENERGY LOSSES; GAMMA RADIATION; 
GERMANIUM; ELECTRONS; GEV RANGE 01-10; MEV RANGE 
100-1000; MONOCRYSTALS; ORIENTATION; THICKNESS; 
TUNGSTEN 


26634 (INIS-RU-377, pp. 67) Peculiarities of characteristics 
of relativistic electron radiation in heavy element monocrys- 
tals. Amshchsshchv, K.Yu.; Vnukov, |.E.; Kalinin, B.N.; Naumenko, 
G.A.; Potylitsyn, A.P.; Sarychev, V.P.; Tropin, I.S. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel'skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. TUNGSTEN/electrons; ENERGY 
LOSSES; GAMMA _ RADIATION; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; RELATIVISTIC RANGE; 
THICKNESS; TUNGSTEN; ELECTRONS 


26635 (INIS-RU-377, pp. 68) Influence of angular correla- 
tions of ete~ momenta in final state on coherent peak shape 
in pair photoproduction in crystal. Kunashenko, Yu.P.; Pivo- 
varov, Yu.L. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 1 fig. ELECTRON PAIRS/ 
photoproduction, COHERENT PRODUCTION; CRYSTALS; PHO- 
TOPRODUCTION; ENERGY SPECTRA; PAIR PRODUCTION; 
PHOTONS; SILICON 


26636 (INIS-RU-377, pp. 69) Electron-positron pair coher- 
ent production in crystals by high-energy charged particles. 
Kunashenko, Yu.P.; Pivovarov, Yu.L. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. DIAMONDS/electrons; 
ELECTRON PAIRS/electroproduction; COHERENT PRODUCTION; 
CRYSTALS; DIAMONDS; ELECTRONS; ELECTROPRODUCTION; 
ENERGY SPECTRA; MEV RANGE 100-1000 


26637 (INIS-RU-377, pp. 121) Kinetic equation of ionic 
mixing. Serba, P.V. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ION-ATOM COLLISIONS/boltzmann 
equation; ELASTIC SCATTERING; GREEN FUNCTION 


26638 (INP—1535/AP) The correlations between natural 
elements (K, U, Th) concentrations and thermal neutron ab- 
sorption cross-section value (I,) for rock samples of Carpatia 
area. Swakon, J. (institute of Nuclear Physics, Cracow (Poland)); 
Cywicka-Jakiel, T.; Drozdowicz, E.; Gabanska, B.; Loskiewicz, J.; 
Woznicka, U. Institute of Nuclear Physics, Cracow (Poland). 1991. 





45p. (in Polish). Order Number DE94631321. Source: OSTI; NTIS; 
INIS. 

The paper presents a study of correlations between concentra- 
tions of potassium, uranium and thorium and thermal neutron 
absorption cross section in rock samples. This knowledge of 
correlation should help in recognizing the expansion ways and ac- 
cumulation places of the elements responsible of high thermal 
neutron absorption cross section in some geological environments. 
The correlations show the existence of connections between the 
thermal neutron absorption cross section value and natural ra- 
dioactivity elements concentration in rocks. The results confirm the 
existence of correlations between natural radioactive elements con- 
centrations (particularly thorium) and thermal neutron absorption 


cross - section value in some rocks. (author). 12 refs, 23 figs, 6 
tabs. 


26639 (INP—1627/AP) Determination of the thermal neutron 
absorption cross section for rock samples by a single mea- 
surement of the time decay constant. Krynicka, E. (Institute of 
Nuclear Physics, Cracow (Poland)). Institute of Nuclear Physics, 
Cracow (Poland). 1993. 36p. Order Number DE94631322. Source: 
OSTI; NTIS; INIS. 

A calibration method for the determination of the thermal neutron 
macroscopic mass absorption cross section for rock samples is 
presented. The standard deviation of the final results is discussed 
in detail. A big advantage of the presented method is that the cali- 
bration curves have been found using the results obtained for a 
variety of natural rock samples of different stratigraphies and 
lithologies measured by Czubek’s methods. An important part of 
the paper is a through analysis of the standard deviation of the fi- 
nal result. (author). 13 refs, 11 figs, 5 tabs. 


26640 (JAERI-M-93-046, pp. 368-379) Testing of JENDL-3.1 


and ENDF/B-VI-based WIMS cross section libraries processed 
by NJOY91. Kim, Jung-Do (Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of)); Gil, Choong-Sub; Kim, Hee-Kyung. 


Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
(CONF-9211225—: 1992 symposium on nuclear data, Tokai 
(Japan), 26-27 Nov 1992; INDC(JPN)—163/L). In Proceedings of 
the 1992 symposium on nuclear data. 393p. Order Number 
DE93012393. Source: OSTI; NTIS; INIS. 

The JENDL-3.1 and ENDF/B-Vi-based 69-group cross section 
libraries for WIMS-D code were processed by using the latest ver- 
sion 91.38 of NJOY code system. The two multigroup libraries 
were intercompared by analyzing LWR critical experiments. By and 
large, the basic libraries show a similar tendency in the calculations 
of multiplication factor and integral lattice parameter. (author). 


26641 (JAERI-M—93-190) Generation and verification of the 
multigroup constants library MGCL-J3 for nuclear criticality 
calculations. Komuro, Yuichi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Okuno, Hiroshi; Naito, Yoshitaka; Oda, Hisako; Nagai, Masakatsu; 
Okuda, Yasuhisa; Sakai, Tomohiro; Shiota, Masayuki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1993. 100p. (In Japan- 
ese). Order Number DE94777594. Source: OSTI; NTIS; INIS. 

The new multigroup constants library called MGCL-J3 was gen- 
erated from the latest Japanese evaluated nuclear data library 
JENDL-3. The library includes P3-scattering data and h-table to 
compensate for the effect of moderator mass on the resonance 
self-shielding factor (f-factor) due to the Bondarenko's method. Al- 
though MGCL-J3 has more information than MGCL-B-IV which was 
produced from American evaluated nuclear file ENDF/B-IV, it re- 
quires less memory space. MGCL-J3 can only be processed with 
the computer program MAIL3.0, which outputs a cross section set 
in a format adequate for subsequent neutron transport programs 
such as ANISN, KENO IV and so on. This report describes fea- 
tures of the MGCL-J3 library compared with the MGCL-B-IV, the 
method for generating the library and some results of criticality cal- 
culation by using the new library. (author). 


26642 (JAERI-M—93-212) Critical mass and dimensions of 
bare 75U-H,O system: Calculations with MCNP-4 code and 
JENDL-3 library. Matsuura, Shigekazu (Kyoto Univ. (Japan)); 
Okuno, Hiroshi. Japan Atomic Energy Research Inst., Tokyo 


66 PHYSICS 
6636 Radiation Physics 


(Japan). Oct 1993. 44p. Order Number DE94777595. Source: 
OSTI; NTIS; INIS. 

The benchmark experiment of bare 93.7 wt% enriched uranium 
metal sphere at GODIVA was analysed with a combination of con- 
tinuous energy Monte Carlo code MCNP-4 and JENDL-3 library. 
The calculated effective multiplication factor ky, was 1.003 + 
0.001. The most progressed combination of code and library was 
applied to 2°5U metal in basic geometries without reflector to find 
the sizes that give the same value of k,. The critical mass of bare 
235.) metal sphere was found to be 47.3 + 0.4 kgU (radius 8.44 + 
0.02 cm), the critical cylinder diameter 11.92 + 0.04 cm and the 
critical slab thickness 6.40 + 0.02 cm. Disagreements from the 
corresponding data in the European and American handbooks 
were estimated to be originated in slightly different enrichments 
and reflector conditions. A series of experiments on high enriched 
uranium nitrate solution in cylindrical tanks conducted at the Rocky 
Flats Plant were also analysed, and the critical mass of water mix- 
ture of 2°5U was calculated and compared with the corresponding 
data found in the handbooks. The minimum critical mass was 
found to be 1.48 + 0.02 kgU. (author). 


26643 (JINR-R-3-94-5) Long wave-length neutron disper- 
sion law and the possibility of its precise experimental test. 
Frank, A.|. (Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Neutron Physics); Nosov, V.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1994. 20p. (In Russian). Order Number DE94628848. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The modern theoretical concepts of the dispersion law for slow 
neutrons are discussed. The generally accepted model of the opti- 
cal potential seems to be not very exact. One has to introduce 
some corrections into it for the feasible experiment region. For 
UCN these corrections are connected with the close vicinity of the 
theory applicability limit. For cold neutrons - with correlations of the 
positions of scatterers. The accuracy of today’s experiments does 
not allow one either to confirm or refute these conclusions. A pre- 
cise experiment is suggested for the verification of the dispersion 
law for the long wave neutrons. (author). 30 refs., 3 figs. 


26644 (LA-12698-C, pp. 6, Paper 26) Measurement of the 
stopping power for .~ at energies in the eV range. Daniel, H. 
(Universitaet Muenchen, Garching (Germany)); Hartmann, F.WJ.; 
Neumann, W.; Schott, W. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The spectral flux density n(T) of u~ emerging from a kapton 
moderator has been measured at low kinetic energies T using 
time-of-flight. From n(T) the stopping power S(T) of kapton was de- 
termined for 2.5 eV < T < 750 eV by means of the relation 
n(T)-S(T) = const. The measured n(T) was corrected for multiple 
scattering and T dependent incident spectrum. n(T)-S(T) behind a 
mylar wedge, a scintillator and a kapton foil coated with a copper 
sheet was calculated using the stopping power S®* obtained from 
proton atomic data starting from a Gaussian y~ distribution in mo- 
mentum selected by a magnet spectrometer. At 750 eV S(T) is 
about ten times larger than the S* values of the same yp velocity, 
whereas at 2.5 eV S is nearly two orders of magnitude smaller 
than the corresponding extrapolated S*. 


26645 (LA-12698-C, pp. 7, Paper 25) Slowing down of low- 
energy muons. Hartmann, F.J. (TU Muenchen, Garching 
(Germany)). Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 98. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Experiment and theory on the slowing-down of low-energy 
charged particles are reviewed. Results of a recent experiment on 
the stopping power for low-energy u* and »- are reported. 
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26646 (LA-12791-T) Lie group invariant finite difference 
schemes for the neutron diffusion equation. Jaegers, P.J. Los 
Alamos National Lab., NM (United States). Jun 1994. 128p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94014980. Source: OSTI; 
NTIS; GPO Dep. 

Thesis submitted to University of Illinois, Urbana-Champaign, IL. 

Finite difference techniques are used to solve a variety of differ- 
ential equations. For the neutron diffusion equation, the typical 
local truncation error for standard finite difference approximation is 
on the order of the mesh spacing squared. To improve the accu- 
racy of the finite difference approximation of the diffusion equation, 
the invariance properties of the original differential equation have 
been incorporated into the finite difference equations. Using the 
concept of an invariant difference operator, the invariant difference 
approximations of the multi-group neutron diffusion equation were 
determined in one-dimensional slab and two-dimensional Cartesian 
coordinates, for multiple region problems. These invariant difference 
equations were defined to lie upon a cell edged mesh as opposed 
to the standard difference equations, which lie upon a cell centered 
mesh. Results for a variety of source approximations showed that 
the invariant difference equations were able to determine the eigen- 
value with greater accuracy, for a given mesh spacing, than the 
standard difference approximation. The local truncation errors for 
these invariant difference schemes were found to be highly depen- 
dent upon the source approximation used, and the type of source 
distribution played a greater role in determining the accuracy of the 
invariant difference scheme than the local truncation error. 


26647 (NEA-NSC-DOC—93-4) Blind intercomparison of nu- 
clear models for predicting charged particle emission. Shibata, 
K. (Nuclear Energy Agency, 75 - Paris (France)); Cierjacks, S. Nu- 
clear Energy Agency, 75 - Paris (France). 1994. 79p. Order 
Number DE94629917. Source: OSTI; NTIS (US Sales Only); INIS. 
Neutron activation data are important for dosimetry, radiation- 
damage and production of long-lived activities. For fusion energy 
applications, it is required to develop ‘low-activation materials’ from 
the viewpoints of safety, maintenance and waste disposal. Existing 
evaluated activation cross-section libraries are to a large extent 
based on nuclear-model calculations. The former Nuclear Energy 
Agency Nuclear Data Committee, NEANDC, (presently replaced by 
the NEA Nuclear Science Committee) organized the working group 
on activation cross sections. The first meeting of the group was 
held in 1989, and it was then agreed that a blind intercomparison 
of nuclear-model calculations should be undertaken in order to test 
the predictive power of the theoretical calculations. As a first stage 
the working group selected the reactions ®°8Co(n,p)®°Fe and 
6°MCo(n,p)®’Fe, for which no experimental data were available, in 
the energy range from 1 to 20 MeV. The preliminary results com- 
piled at the NEA Data Bank were sent to each participant and a 
meeting was held during the International Conference on Nuclear 
Data for Science and Technology in Julich 1991 to discuss the re- 
sults. Following the outcome of the discussion in Julich, it was 
decided to extend this intercomparison. In the second-stage calcu- 
lation, the same optical-model parameters were employed for 
neutrons, protons and a-particles, i.e., V = 50 MeV, W = 10 MeV, r 
= 1.25 fm and a = 0.6 fm with the Woods-Saxon volume-type form 
factors. No spin-orbit interaction was considered. Concerning the 
level density, the Fermi gas model with a = A/8 MeV-' was 
assumed without pairing corrections. Moreover, gamma-ray compe- 
tition was neglected to simplify the calculation. This report 
describes the final results of the blind comparison. Section 2 deals 
with a survey of the received contributions. The final results are 
graphically presented in section 3. 67 figs., 1 tab., 12 refs. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 26229, 26688, 26694 


26648 (LAMP-—94/1) Semiclassical hyperspherical matrix el- 
ements for helium doubly excited states. Lamp Series Report 
(Laser, Atomic and Molecular Physics), Lamp Series Report (Laser, 
Atomic and Molecular Physics). Mahecha Gomez, J. International 
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Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 17p. Order 
Number DE94628867. Source: OSTI; NTIS (US Sales Only); INIS. 

A classical description of the two-electron atom, analogous to 
the quantum adiabatic hyperspherical channel approach, is 
presented. The classical problems, analogue to the quantum eigen- 
value problem for the great angular momentum operator, and the 
separated dynamical systems defined by each of the other con- 
stants of the motion of the non-interacting system are solved, using 
the Hamiltonian-Jacobi method. Some matrix elements of the 
Coulomb interaction terms of the Hamilton for doubly excited he- 
lium atom using the Heisenberg correspondence principle are 
calculated. (author). 26 refs, 4 tabs. 


6642 Spectra of Atoms and Molecules and Their in- 
teractions With Photons 


26649 (CEA-CONF—-11636) Evolution from perturbative to 
field-ionization regimes through electron spectroscopy. Agos- 
tini, P. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Recherche sur l’Etat Condense, les Atomes et 
les Molecules); Mevel, E.; Breger, P.; Trainham, R.; Petite, G.; Mi- 
gus, A.; Chambaret, J.P.; Antonetti, A. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules. 1993. 7p. (CONF- 
9306200—: 11. international conference on laser spectroscopy, Hot 
Springs, VA (United States), Jun 1993). Order Number 
DE94629927. Source: OSTI; NTIS (US Sales Only); INIS. 

A study of the electron energy spectra from rare gases ionization 
by intense femtosecond pulses allows to span the various ioniza- 
tion regimes in strong fields. Using 70 fs, 617 nm pulses, xenon, 
krypton and argon produce electron energy spectra characteristic 
of the perturbative regime i.e. dominated by resonances and 
Above-Threshold lonization. However, for these atoms, ionization 
saturates at intensities lower than required for the onset of the 
tunneling regime. At the highest intensity, helium produces struc- 
tureless electron energy spectra indicating a very fast ionization. 
However, the appearance intensity is already too high to observe 
the perturbative regime. With neon, only the AT! structure remains 
observable and it seems to stand at the border of the tunneling 
regime. This trend, from xenon to helium may be viewed as the 
typical behavior of an atom submitted to increasing intensities if it 
could be recorded without the limitations of the detection threshold 
and the saturation intensity. (author). 


26650 (CEA-CONF—-11641) Relaxation dynamics of a polar 
solvent cage around a nonpolar electronically excited solvent 
probe. A subpicosecond laser study. Mialocg, J.C.; Hebert, P.; 
Baldacchino, G.; Gustavsson, T. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Recherche sur |'Etat Con- 
dense, les Atomes et les Molecules. 1993. 9p. (CONF-9305362—: 
Symposium on Ultrafast Reaction Dynamics and Solvent Effects. 
Experimental and Theoretical Aspects, Royaumont (France), 12-14 
May 1993). Order Number DE94629928. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of the present paper is to show that the LDS 751 unsym- 
metrical cyanine laser dye, highly polar in the ground state and non 
polar in the fluorescent excited singlet state, is a suitable solvent 
probe. Excitation of LDS 751 in a polar solvent with an ultrashort 
laser pulse suddenly annihilates the permanent dipole moment of 
the solute and suppresses the forces which orientate the nearby 
solvent molecules. The subpicosecond analysis of the Time- 
Dependent Fluorescence Stokes Shift (TDFSS) of LDS 751 thus 
enables to probe the relaxation of polar solvent molecules which 
can be considered as free of solute-solvent interactions. (author). 


26651 (IC—93/261) Optical absorption in an indirect-gap 
semiconductor quantum well systems. Hassan, A.R. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 14p. 
Order Number DE94628878. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have derived the optical absorption coefficient due to 
phonon-assisted, excitonic transitions of a semiconductor layered 
quantum well (QW) and quantum well wire (QWW) systems having 
an indirect-band-gap. The spectral dependence of the absorption 
coefficients varies as ((h/2r)w + (h/2m)Q - Eq + E%ex)*, where (h/ 





27)w((h/27)Q) is the photon (phonon) energy, Eg is the effective 
indirect band gap and E°,, is the exciton binding energy, 6 takes 
the values -1/2, 0 and 1/2 for 1D (one-dimensional), 2D and 3D 
structure systems. Our results for 1D and 2D converge to each 
other in the appropriate limits and also to 3D (bulk) limit as well. 
The analytical forms of the exciton-photon and exciton-phonon ma- 
trix elements involved in the excitonic transitions in each case are 
given. The dominant transition mechanism lead to a final indirect 
bound 1s exciton state assisted by optical phonons in both QW's. 
Numerical Application taking the parameters of Sip sGeo.s5 shows 
that, near the threshold the indirect exciton absorption coefficient in 
QWW, a"),, is one and two orders of magnitude larger than that 
of QW, a), and of bulk, a).,, respectively. On the other hand, 
al?),, is bigger than a'),, by one order of magnitude. These en- 
hancement of a"),, and a*)., is function of the dimension of the 
system and reflects the additional lateral confinement of the carri- 
ers in the QWW’s. (author). 14 refs, 4 figs. 


26652 (IC-93/262) Two-photon absorption in an indirect- 
gap semiconductor quantum well systems |. interband 
transitions. Hassan, A.R. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 13p. Order Number 
DE94628879. Source: OSTI; NTIS (US Sales Only); INIS. 

Phonon-assisted two-photon interband transitions in an indirect- 
band-gap semiconductor layered quantum well (QW) and quantum 
well wire (QWW) have been theoretically studied. The spectral de- 
pendence of the two-photon absorption (TPA) coefficients in 
one-dimensional (1D), a), 2D, a), and also 3D (bulk) a9) sys- 
tems have been found to vary according as (2(h/27) + (h27)Q - 
Eg)? where (h/27)w((h/27)Q) is the photon (phonon) energy and 
Eg is the effective indirect gap. 6 takes the values 0,1,2 and 3 
depending on the dimension of the system and the form of mo- 
mentum matrix elements. The analytical expressions of the 
electron-phonon matrix elements in QW’s systems are given. A nu- 
merical calculation in Sip ;Geo.s for the TPA coefficients al"), a?) 
and a3) shows that: atl) (cxl2)) for polarization parallel to the 
confinement directions, is 4(2) orders bigger than a‘) for (allowed- 
allowed) transitions. Furthermore, a’) is 2 orders of magnitude 
larger than a), for both photon polarizations w.r.t. the confinement 
directions in QW systems. This enhancement of a") over a!®) and 
a9) is interpreted as due to the additional iateral quantum confine- 
ment of the carriers in QWW and also due to the intra subband 
momentum matrix elements. (author). 9 refs, 3 figs. 


26653 (IC—93/263) Two-photon absorption in an indirect- 
gap semiconductor quantum well systems Il. Excitonic 
transitions. Hassan, A.R. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 15p. Order Number 
DE94628880. Source: OSTI; NTIS (US Sales Only); INIS. 

A theory of phonon-assisted two-phonon exciton transitions in an 
indirect-band-gap semiconductor layered Quantum Wells (QW) and 
Quantum Well Wires (QWW) is developed. The expressions for the 
two-photon absorption coefficients in one-dimensional (1D), a's 
2D, al?),, and 3D (bulk), a'5),, have been calculated. The spectra 
dependence of these expressions, at the vicinity of the band edge, 
are found to obey a law (2(h/27)w+(h/22)Q-Eq+E°ex)% where (h/ 
27)w((h/27r)Q) is the photon (phonon) energy, Eg is the effective 
indirect gap and E°., is the exciton binding energy. The values of 
B varies from -1/2 up to 3/2 depending on the dimension uf the 
system and the type of the coupling matrix element in\—!ved in 
each transition process. Before the edge, the final exciton states 
are of s-symmetry or p-symmetry according to the photon poiariza- 
tions w.r.t. the confinement directions in the QW’s and to the 
selection rules allowed by the momentum matrix elements. A nu- 
merical estimation for the case Sip. «Geos show that a'"),, for both 
photon polarizations (parallel and perpendicular to the confinement 
directions of the QW’s) is enhanced over the values of a‘?),, and 
a), (allowed and forbidden transitions). Furthermore a), is 
also enhanced over a'),., values for bulk materials. This behaviour 
Of aex’s is interpreted as due to (i) the additional confinement of 
the carriers which occur going from 3D — 2D — 1D systems (ii) 
the photon polarization configurations w.r.t. the confinement direc- 
tions (iii) the coupling matrix elements. (author). 18 refs, 3 figs. 


66 PHYSICS 
6643 Collision Phenomena 


26654 (IC—93/423) Long range potentials and multiple scat- 
tering theory in complex systems. Fonda, L. International Centre 
for Theoretical Physics, Trieste (Italy). Dec 1993. 12p. Order Num- 
ber DE94628881. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper consideration is given to EXAFS and Photoelectron 
Diffraction in the case of incomplete screening of the core hole 
charge. The relevant multiple-scattering formulas are obtained in 
the framework of the Green’s operator approach. (author). 8 refs. 


26655 (IC—94/25) KKR-CPA calculations of density of 
states and soft X-ray emission from disordered Li-Mg alloys. 
Rajput, S.S. (indian Inst. of Tech., Kanpur (india). Dept. of 
Physics); Singru, R.M.; Prasad, R. International Centre for Theoret- 
ical Physics, Trieste (Italy). Jan 1994. 11p. Order Number 
DE94628882. Source: OSTI; NTIS (US Sales Only); INIS. 

The density of states (DOS) and soft X-ray spectra from disor- 
dered Li;_,Mg, alloys have been calculated by using the charge 
self-consistent KKR-CPA method. We find that the DOS at the 
Fermi energy (E-) shows an interesting behaviour as a function of 
x; it first increases in the range x=0.0 to 0.14, then shows a flat be- 
haviour in the range x approx. 0.14 to 0.20 and finally decreases 
smoothly from x=0.20 to 0.60. We show that this behaviour of the 
DOS is related to the development of a neck in the Fermi surface 
and its smearing due to disorder scattering. Theoretical results for 
the soft X-ray emission spectra are compared with experimental re- 
sults and are found to be in good accord. (author). 14 refs, 4 figs, 
1 tab. 


26656 (INIS-RU-376, pp. 27) Measurements of hyperfine 
structure in optical spectra of atoms by the laser 
spectroscopy methods. Gangrskij, B.P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian, English). (CONF- 
9309159-: 5. international conference on nuclear spectroscopic 
studies of hyperfine interactions, Dubna (Russian Federation), 21- 
25 Sep 1993). In Programme and abstracts of the 5. international 
conference on nuclear spectroscopic investigations of hyperfine in- 
teractions (NSI-HFI-5). Order Number DE94627033. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ATOMS/hyperfine structure; ATOMS/laser 
spectroscopy; ATOMS; NUCLEAR RADII; NUCLEAR STRUC- 
TURE 
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Refer also to citation(s) 26593, 26649, 26671, 26678, 26702, 
26787, 26788, 26789 


26657 (CONF-9405170-1) Mass spectrometry studies of 
the ionization of organic molecules by slow positrons. Hulett, 
L.D. Jr.; Xu, Jun; Lewis, T.A.; Crawford, O.H.; McLuckey, S.A. Oak 
Ridge National Lab., TN (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 10. international conference on _ positron 
annihilation; Beijing (China); 23-29 May 1994. Order Number 
DE94013838. Source: OSTI; NTIS; INIS; GPO Dep. 

The dissociative ionization of organic molecules, induced by 
positrons having energies below positronium thresholds (0.5-3 eV), 
has been studied. The ionization-fragmentation yields increase as 
positron energies decrease. The energies required for dissociative 
ionization are supplied by the annihilation processes. Fragmenta- 
tion occurs by breakage of C-C single bonds in preference to 
double or triple bonds. 


26658 (ESM-59) Calculation of ionization with an error es- 
timate. Klar, H.; Konovalov, D.A.; McCarthy, |.E. Flinders Univ. of 
South Australia, Adelaide, SA (Australia). Electronic Structure of 
Materials Centre. Sep 1993. 12p. Order Number DE94631339. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In a three-body model for ionisation of an atom by electron im- 
pact the author presents a formulation that has two terms. One is 
an approximation. The other is a correction to the approximation 
whose form shows how it can be minimized by appropriate choices 
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of initial and final state vectors. The approximation is compared 
with experiment and the correction term is approximated and dis- 
cussed. 16 refs., 1 fig. 


26659 (ESM-60) Convergent close-coupling method for 
calculation of electron scattering on hydrogen-like targets. 
Bray, |. Flinders Univ. of South Australia, Adelaide, SA (Australia). 
Electronic Structure of Materials Centre. Sep 1993. 46p. Order 
Number DE94631340. Source: OSTI; NTIS (US Sales Only); INIS. 

The Convergent Close-Coupling (CCC) method for the calcula- 
tion of electron-hydrogen scattering was extended to hydrogen-like 
targets, atoms or ions. These include H, Li, Na, and K atoms, as 
well as the multitude of ions which have the same isoelectronic 
sequence as these atoms. The reliability of the method is indepen- 
dent of the projectile energy, and its applicability was 
demonstrated. It shows excellent agreement with a large set of 
measurements for electron scattering on sodium at projectile ener- 
gies ranging from 1 to 54.4 eV. These measurements include spin 
asymmetries, singlet and triplet angular momentum (L) transferred 
to the atom perpendicular to the scattering plane, reduced Stokes 
parameters, differential, integrated, and total cross sections, as well 
as the total ionization spin asymmetry. The method is found to give 
better agreement with experiment than any other over this entire 
energy range. 61 refs., 2 tabs., 10 figs. 


26660 (ESM-62) Calculation of the total and total 
jonization cross sections for positron scattering on atomic hy- 
drogen. Bray, |.; Stelbovics, A.T. Flinders Univ. of South Australia, 
Adelaide, SA (Australia). Electronic Structure of Materials Centre. 
Oct 1993. 9p. Order Number DE94631341. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The total and total ionization cross sections for positron scatter- 
ing on atomic hydrogen are calculated by applying the Convergent 
Close-Coupling (CCC) method to the model where positronium for- 
mation channels are omitted. This model accurately describes the 
physics of the scattering whenever the positronium formation cross 
section is negligible, in particular, above 100 eV for this system. 
The total ionization cross section results in this energy region are 
in excellent agreement with the recent measurements of Jones et 
al., and so lie below the earlier measurements of Spicher et al., 
and the recent calculations of Acacia et al.. The total cross section 
is in very good agreement with the recent measurements of Zhou 
et al. down to 30 eV. 12 refs., 2 figs. 


26661 (ESM-63) (e,2e) calculations with the final-state 
boundary condition. Konovalov, D.A.; McCarthy, I.E. Flinders 
Univ. of South Australia, Adelaide, SA (Australia). Electronic Struc- 
ture of Materials Centre. Nov 1993. 6p. Order Number 
DE94631342. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations explore the use of an auxiliary final-state wave 
function with the Redmond boundary condition in attempting to de- 
scribe the absolute cross sections for ionization of helium in 
coplanar-symmetric kinematics. 13 refs., 1 fig. 


26662 (ESM-64) Calculation of electron scattering on the 
He* jon. Bray, |.; McCarthy, I.E.; Wigley, J.; Stelbovics, A.T. 
Flinders Univ. of South Australia, Adelaide, SA (Australia). Elec- 
tronic Structure of Materials Centre. Nov 1993. 10p. Order Number 
DE94631343. Source: OSTI; NTIS (US Sales Only); INIS. 

The Convergent Close-Coupling method is applied to the calcu- 
lation of electron scattering on the ground state of He*. The 
inclusion of the treatment of the continuum, even below the ioniza- 
tion threshold, significantly reduces the calculated 2S cross 
section. Generally, it shows good agreement with the measure- 
ments of the 2S excitation cross section, though in the vicinity of a 
few eV near threshold the results are characteristically higher than 
the experiment. Complete quantitative agreement is obtained with 
the measurement of the total ionization cross section from thresh- 
old to 700 eV. 18 refs., 3 fig. 


26663 


(JAERI-M-93-228, pp. 744-751) Research on highly 
excited states of nucleus by slow neutrons. Ohkubo, Makio 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
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Mar 1993; JAERI-CONF-2). in Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

To investigate highly excited states of compound nucleus, neu- 
tron transmission measurements were made on the resonances of 
Sb-121 and Sb-123 using a time-of-flight spectrometer at the 
JAERI electron linac. Resonance of about 400 levels below 5.3 
keV are analysed, and average level spacings, s-wave strength 
functions are deduced. As a model of highly excited states, a re- 
currence model is developed, where effective number of degrees 
of freedom and the nuclear temperatures of the compound nucleus 
are derived. (author). 


26664 (LA-12698-C, pp. 6, Paper 36) Epithermal muonic 
atoms and muon-catalyzed fusion. Jeitler, M. (Institute for 
Medium Energy Physics, Vienna (Austria)). Los Alamos National 
Lab., NM (United States). Jan 1994. (CONF-9304145—: Interna- 
tional workshop on low energy muon science (LEMS ‘93), Santa 
Fe, NM (United States), 4-8 Apr 1993). In Proceedings of the inter- 
national Workshop on Low Energy Muon Science: LEMS’ 93. 
552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

High-energy resonances in the dtu molecular formation process 
give rise to the high formation rates observed for epithermal 
muonic tritium atoms. Discrepancies between theory and experi- 
ment have prompted a refined analysis of available experimental 
data and improved theoretical calculations. 


26665 (LA-12698-C, pp. 7, Paper 37) Muonic cascade and 
muon catalyzed fusion in hydrogen/deuterium mixtures. Lauss, 
B. (institute for Energy Physics, Wien (Austria)); Ackerbauer, P.; 
Breunlich, W.H.; Fuchs, M.; Fussy, S.; Jeitler, M.; Kammel, P.; 
Marton, J.; Prymas, W.; Werner, J. Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

A test experiment has been performed to measure directly the 
excited-state muon transfer in hydrogen-deuterium mixtures using 
a new technique based on charge-coupled devices. This technique 
is explained and preliminary results are presented. 


26666 (LA-12698-C, pp. 7, Paper 39) Muon transfer in ex- 
cited muonic hydrogen. Czaplinksi, W. (Academy of Mining and 
Metallurgy, Krakow (Poland)); Gula, A.; Kravtsov, A.; Mikhailov, A.; 
Popov, N. Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

The rates of muon transfer between excited states of muonic hy- 
drogen isotopes in hydrogen mixtures are presented as functions 
of collision energy. The electron screening was taken into account. 
The ground state population, qis, was obtained for different colli- 
sion energies, target densities and relative isotope concentrations, 
taking into account all muonic hydrogen cascade processes. The 
isotopic effeci in energy dependence of qs is also presented. 


26667 (LA-12698-C, pp. 9, Paper $3) Mesomolecule forma- 
tion in ty + HD (D2) reactions. Petrov, Yu.V. (Petersburg Nuclear 
Physics Institute RAS, Gatchina (Russian Federation)); Petrov, 
V.Yu.; Schmidt, H.H. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145-—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

Mesomolecule formation rates are calculated in thermal and 
epithermal regions without recourse to the standard dipole approxi- 
mation. Finite own width of the resonances is taken into account 
as well as “eaten up” effect in the spectrum of mesoatoms. Results 
differs several times from the previous estimates. 
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Refer also to citation(s) 26657 


26668 (CONF-940414-4) A possible new mechanism in- 
volved in non-uniform field breakdown in gaseous dielectrics. 
Pinnaduwage, L.A.; Christophorou, L.G. Oak Ridge National Lab., 
TN (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC05-840R21400. Contract 
F33625-92-C-2221; Contract CHE-9022903. From 7. international 
symposium on gaseous dielectrics; Knoxville, TN (United States); 
24-28 Apr 1994. Order Number DE94013251. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The electrical breakdown of gases under uniform field conditions 
is fairly well understood in terms of the Townsend’s breakdown the- 
ory. In most cases involving uniform fields, the breakdown voltage 
can be estimated via this theory using basic electron impact 
parameters for molecules in their ground electronic states. In con- 
trast, a consistent model of gaseous breakdown under nonuniform 
fields is not available at present although substantial progress has 
been made recently. We point out the possibility that electron im- 
pact processes involving high-lying electronically-excited states 
may play a significant role under non-uniform field conditions. 
Thus, such processes may need to be included in order to obtain a 
better understanding of non-uniform field breakdown phenomena. 
The general, breakdown characteristics of highly non-uniform field 
gaps can be illustrated by that for a point-plane geometry. It has 
been found that the breakdown voltage for such a gap can be cal- 
culated by a simple streamer criterion if the pressure P, is above a 
critical value, P.; for P < Pc, the estimated breakdown voltage is 
found to coincide with the corona inception voltage, with the actual 
breakdown occurring at a higher voltage, corona discharges occur 
only for P < Pe. In other words, the presence of corona in the 
pressure region below P, seems to prevent the breakdown from 
occurring at the predicted value. This has led to the term “corona 
stabilization” to describe the enhancement in the breakdown volt- 
age for pressures below P,. Non-uniform field breakdown 
measurements in gases will be discussed. We will discuss the pos- 
sibility that the “corona stabilization” is due to the prevention of 
avalanche progression by attachment of free electrons to 
molecules in their high-lying electronically-excited states. Informa- 
tion on electron attachment to electronically-excited states of 
molecules was not available up until the late 1980's. 
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Refer also to citation(s) 25656, 26372, 26373, 26578, 26580, 
26581, 26582, 26583, 26584, 26585, 26586, 26587, 26664, 26665, 
26666, 26667, 26962 


26669 (1C-93/331) Structural properties of silicon clusters: 
An empirical potential study. Gong, X.G. (International Centre for 
Theoretical Physics, Trieste (Italy)); Zheng, Q.Q.; He Yizhen. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1993. 
15p. Order Number DE94628902. Source: OSTI; NTIS (US Sales 
Only); INIS. 

By using our newly proposed empirical interatomic potential for 
silicon, the structure and some dynamical properties of silicon cius- 
ter Sin (10 < mn < 24) have been studied. It is found that the 
obtained results are close to those from ab-initio methods. From 
present results, we can gain a new insight into the understanding of 
the experimental data on the Si, clusters. (author). 20 refs, 6 figs. 


26670 (INIS-RU-376, pp. 49) Technique of calculation of 
hard muonic atom potential with allowance for E2-, E4- 
deformation effects and non-axial nucleus. Tesevich, B.!. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
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Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUONIC ATOMS/hard-core potential; E2- 
TRANSITIONS; E4-TRANSITIONS 


26671 (INIS-RU-376, pp. 61) Study of muonium reaction 
with impurity atom and quartz crystal lattice defects. Gordeev, 
V.A. (and others); Gordienko, D.A.; Evseev, V.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CRYSTAL DEFECTS/muons plus; 
MUONS PLUS/ion-atom collisions; PHYSICAL RADIATION EF- 
FECTS; QUARTZ; RELAXATION TIME 


26672 (INIS-RU-376, pp. 62) Physicochemical processes of 
muonium interaction with bioprotectors. Byakov, V.M. (and oth- 
ers); llyukhina, O.V.; Kudinov, V.I. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159—: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MUONIUM/chemical reaction kinetics; 
AMINES; DEDTC; EDTA; MUONIUM; SODIUM NITRIDES 


26673 (JINR-E—1-93-451) Muon transfer from muonic 
atoms of hydrogen isotopes to He nuclei: Status and propos- 
als. Bystritskij, V.M. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1993. 16p. Order 
Number DE94628903. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

All experimental data on muon transfer from y-atoms of hydro- 
gen isotopes to helium nuclei are discussed and compared. The 
program of further investigations is proposed so as to get more ac- 
curate and detailed information on characteristics of y-atomic and 
u-molecular processes in mixtures of hydrogen and helium iso- 
topes. 34 refs., 5 figs., 1 tab. 


26674 (JINR-E-4-93-465) Mesic molecules of light nuclei in 
the oscillator representation. Dinejkhan, M. (AN Kazakhskoj 
SSR, Aima-Ata (Kazakhstan). Inst. Yadernoj Fiziki); Efimov, G.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics. 1993. 8p. Order Number DE94628904. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Modem Physics Letters A. 

The mesic molecules (HuN_), where H is the hydrogen isotopes 
(p,d,t) and Nz are nuclei with charges Z = 2,3,4,... and masses Mz 
= 2Zmp, are studied. The energy values of the ground state for the 
molecules of light nuclei have been calculated by using the oscilla- 
tor representation method. The dependence of the binding 
energies of the muonic molecules on nuclear charges and the criti- 
cal values of nuclear charges are obtained. 12 refs., 1 fig., 3 tabs. 


26675 (JINR-R-4-93-460) Variational method for the calcu- 
lation of the ‘surface’ hyperspherical functions for the 
systems of ZHu-type. The test calculation of the dtu-system. 
Belyaev, V.B.; Kartavtsev, O.!.; Kochkin, V.1. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation; Joint Inst. for Nuclear Research, Dubna 
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(Russian Federation). Lab. of Theoretical Physics. 1993. 7p. (in 
Russian). Order Number DE94628905. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The variational approach is applied for the calculation of the 'sur- 
face’ hyperspherical function for the three-body problem with 
Coulomb interaction. The variational ‘surface’ function is applied for 
the construction of the matrix of the effective potentials in the sys- 
tems of the hyper radial differential equations. The numerical 
calculation has been performed for the dtu-system. (author). 4 
refs., 2 tabs. 


26676 (LA-12698-C, pp. 4, Paper 43) The unusual proper- 
ties of muonium in semiconductors. Estle, T.L. (Rice Univ., 
Houston, TX (United States)). Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

If muonium is formed in a semiconductor, any semiconductor, its 
properties are so unlike those of the free muonium atom as to be 
nearly unrecognizable. The author reviews briefly some of the 
observations over the last decade and a half on muonium in semi- 
conductors and relate these to the concurrent developments in 
uSR techniques which made these observations possible. A more 
complete survey of this field would cover the major developments 
in the theory of hydrogenic/muonic defects in semiconductors and 
the recent experimental studies of hydrogen in semiconductors, 
both of which occurred in parallel with the work on muonium, but 
time will not permit. It is relevant however to note that these three 
fields have had a symbiotic relationship with the experimental stud- 
ies of muonium leading the way in many of the important stages. 


26677 (LA-12698-C, pp. 7, Paper 23) Two-photon laser 
spectroscopy of the muonium 1S-2S transition. Jungmann, K. 
(Universitaet Heidelberg (Germany)); Braun, B.; Geerds, H.; Maas, 
F.; Matthias, B.; Putlitz, G. zu; Reinhard, |.; Schwartz, W.; Will- 
mann, L.; Zhang, L. Los Alamos National Lab., NM (United States). 


Jan 1994. (CONF-9304145—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 


ergy Muon Science: LEMS’ 93. 
DE94006495. Source: OSTI; NTIS; INIS. 

Doppler-free two-photon laser spectroscopy has been employed 
for excited transitions between the 1S and 2S states in muonium. 
An unambiguous signal could be observed. The frequency interval 
was determined to be Avis_o5 = 2 455 529 002(33)(46) MHz, 
where the first error arises from statistics and the second one is 
due to systematic effects which mainly are related to the properties 
of the high power pulsed laser system. There is agreement with a 
prior less accurate independent experiment at KEK and with QED 
theory within two standard deviations. The Lamb shift contributions 
are tested at the 8 - 10-° level. The muonium-hydrogen and 
muonium-deuterium isotope shifts of the 1S-2S transition have a 
high potential for a precise mass determination of the positive 
muon. The experiment yields at present m'S-2S, = 105.658 
80(29)(43) MeV/c. 


552p. Order Number 


26678 (LA-12698-C, pp. 7, Paper 29) Time of flight spec- 
troscopy with muonic hydrogen. Marshall, G.M. (TRIUMF, 
Vancouver (Canada)); Beveridge, J.L.; Mulhauser, F.; Beer, G.A.; 
Knowles, P.E.; Mason, G.R.; Olin, A.; Brewer, J.H.; Fujiwara, M.; 
Kammel, P. Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Time of flight techniques coupled with muonic deuterium and 
tritium atoms in vacuum can be used to measure parameters im- 
portant in the understanding of muon catalyzed fusion interactions. 
Muonic deuterium atomic beams with energy of order 1 eV have 
been produced via transfer and emission from solid hydrogen con- 
taining small deuterium concentrations. Measurements of energy 
loss in pure deuterium are presented which test calculations of 
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7 d+. Muonic tritium beams should be produced in a similar way, 
with an energy distribution which overlaps the predicted muonic 
molecular (dut) formation resonances. The existence of reso- 
nances is crucial for high cycling rates in muon catalyzed fusion, 
but direct experimental verification of strengths and energies is not 
yet possible by other means. Results of simulations demonstrate 
how the resonance structure might be confirmed. 


26679 (LA-12698-C, pp. 8, Paper 8) Searching for the rare 
process of muonium to antimuonium conversion at PSI. Abela, 
R. (Paul Scherrer Institut, Villigen (Switzerland)); Bertl, W.; Renker, 
D.; Walter, H.K.; Bagaturia, J.; Dzhordzhadze, W.; Mzavia, D..; 
Braun, B.; Jungmann, K.; Katzy, J. Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145-—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The search for the spontaneous conversion of muonium to an- 
timuonium currently has particular relevance in testing a class of 
left-right symmetric models which predict a lower limit on the effec- 
tive coupling constant for this process. A new experiment at PSI 
searching for the conversion is expected to reach a sensitivity that 
could seriously constrain the parameters involved in these models. 
After forming muonium and in the event of a conversion, the appa- 
ratus can detect antimuonium atoms upon their decay by observing 
coincidences of the resulting energetic e~ and the low-energy e* 
with large acceptance and strong suppression of backgrounds. 


26680 (LA—12698-C, pp. 8, Paper 14) Polarized targets for 
muon physics: Past, present, and future. Cates, G.D. (Princeton 
Univ., Princeton, NJ (United States)). Los Alamos National Lab., 
NM (United States). Jan 1994. (CONF-9304145—: International 
workshop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

Techniques for producing polarized muonic atoms are discussed 
with particular emphasis on the use of polarized targets. Stopping 
unpolarized .~’s in nuclear polarized targets is one approach. Nu- 
clear polarized noble gases are good candidates due to recent 
advances in the technique of spin exchange with laser optically 
pumped alkali-metal vapor. Another approach, ‘direct spin ex- 
change’, involves collisions between muonic He and alkali-metal 
atoms that do not not require polarized nuclei. Both these 
approaches have recently been pursued by a LANL-Princeton- 
Syracuse collaboration. 


26681 (LA-12698-C, pp. 9, Paper 4) HF contribution to par- 
ity mixing in muonic atoms. Romanov, S.V. (I.V. Kurchatov 
Institute of Atomic Energy, Moscow (Russian Federation)). Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

A new mechanism of acting the hyperfine structure of muon- 
atom orbits on P-odd effects induced by weak neutral currents is 
considered. It is due to the mixing of the 2p1/2 and 2p3/2 orbits by 
the hyperfine muon-nucleus interaction. The role of this mechanism 
proved to be very significant for muonic berillium and boron where 


its taking into account leads to considerable modifications of earlier 
results. 


26682 (LA-12698-C, pp. 9, Paper 21) The new muonium hy- 
perfine structure experiment. Boshier, M.G. (Yale Univ., New 
Haven, CT (United States)); Ciskowski, D.E.; Dhawan, S.; Fei, X.; 
Hughes, V.W.; Janousch, M.; Liu, W.; Schwarz, W.; Xu, Q.; Jung- 
mann, K. Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 


Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 





A new high precision measurement of the muonium hyperfine 
structure interval Av and its Zeeman effect in the n = 1 ground 
state is being undertaken at LAMPF. Aiming for a precision of 50 
ppb for the muon to proton magnetic ratio u,/up and of 10 ppb for 
Av, the present experimental uncertainties can be reduced by a 
factor of about 5 using line-narrowing techniques. It is emphasized 
that still more precise measurements would be possible in the fu- 
ture with the realization of a more intense pulsed muon source. 


26683 (LA-12698-C, pp. 10, Paper 22) Theory of muonium 
hyperfine structure. Kinoshita, Toichiro (Cornell Univ., Ithaca, NY 
(United States)). Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

At present the largest source of uncertainty in the theoretical 
value of the hyperfine structure of the muonium ground state is the 
two-photon radiative corrections to the electron bound to a muon, 
which have not yet been evaluated. The author reports a very pre- 
liminary result of his calculation of the a® (Za) pure-radiative 
non-recoil term due to these diagrams. 


26684 (LA-12698-C, pp. 10, Paper 28) Laser spectroscopy 
in muonic helium and hydrogen. Hauser, P. (Institut fuer Hoch- 
energiephysik, Zuerich (Switzerland)); Kottmann, F.; Luechinger, 
Ch.; Schaeren, R. Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 


DE94006495. Source: OSTI; NTIS; INIS. 

The technique of laser spectroscopy in light muonic atoms can 
provide powerful tests of QED vacuum polarization in bound sys- 
tems and, in case of nS-nP transitions, a precise determination of 
the nuclear rms radius. However, up to now experiments suffered 


from large muon stop volumes and therefore limited available laser 
power. A recent experiment, where the authors tried at low gas 
densities to confirm the 2S-2P resonance in wHe found by Carboni 
et al. at high pressures, will be presented. Future experiments 
which are planned with muonic hydrogen are also discussed. 
These experiments will profit from the development of the low en- 
ergy muon beam at PSI providing small stop volumes. Combining 
the results expected from Lamb-shift measurements with ep and 
yp atoms, the test of bound-state QED can be improved by two or- 
ders of magnitude to a level of 10-7. 


26685 (LA-12698-C, pp. 10, Paper 50) NeMu* chemilumi- 
nescence: Radiolysis effects in gases. Baer, S. (TRIUMF, 
Vancouver (Canada)); Fleming, D.G.; Arseneau, D.J.; Senba, M.; 
Pan, J.J.; Kempton, J.R.; Marshall, G.; Salomon, M.; Sloan, J.J.; 
Kobuszewski M. Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Chemiluminescent emission from NeMu*, the ultralight isotopic 
analogue of the Rydberg molecule NeH, has been observed in the 
near-infrared region. This is the first spectroscopic detection of a 
muonium-containing molecule. Histograms of photon events versus 
time were measured in Ne, Ar, and Ne/Ar gas mixtures. Three 
temporally distinct light-producing regions were observed: First, a 
large sharp peak at time zero, observed in all gases (Ne, He, No, 
Ar), is assigned to scintillation light from Ne** and Ne*, excited 
during muon thermalization. The ability of SFg to quench this light 
suggests that much of the excitation occurs from electrons freed 
during the slowing down process. Second, a low-intensity broad re- 
gion observed in all gases is attributed to e* (or their associated 
bremsstrahlung) from muon decay. Finally, NeMu in 1-6 atm Ne 
with 1-2 torr Ar appeared as a high intensity emissive peak occur- 
ring late in time, up to several ys after the muon entered the 
vessel. The width and intensity of this peak depended linearly on 
the amount of Ar present. Its wavelength spectrum from 680-960 
nm was measured. Although questions remain as to how NeMu* is 
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formed, the precursor is likely Ney*, the product of muon thermal- 
ization in Ne. Possible electron donors include metastable Art @P> 
or Po) and long-lived free (spur) electrons. 


26686 (LA-12698-C, pp. 16, Paper 31) Non-adiabatic basis 
set expansion methods for muonic molecular ions. Szalewicz, 
K. Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

Muons can catalyze fusion by forming muonic molecular ions 
since proximity of the nuclei in these ions results in fusion taking 
place within a picosecond. Properties of muonic molecular ions 
such as tdy are central to quantitative understanding of the pro- 
cess. Due to the relative simplicity of these systems it has been 
possible to compute their spectra and other properties very accu- 
rately by expanding the wave functions in various basis sets. The 
close proximity of the two nuclei and of the muon in muonic molec- 
ular ions suggests that coupling of Coulombic and nuclear forces 
could be very important for the description of the phenomenon. In 
fact, recent research has shown that to a good approximation the 
two forces can be uncoupled. This research provided at the same 
time accurate description of the coupling effects for two major ob- 
servables relevant for the process: fusion rates and sticking 
fractions. 
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Refer also to citation(s) 24974, 24987, 24988, 24991, 25146, 
25405, 25422, 25702, 26271, 26280, 26283, 26285, 26316, 26651, 
26652, 26653, 26655, 26676, 27121 


26687 (DOE/FTR-94009631) Japan-US Symposium on FF 
nite Element Methods in Large-Scale Computational Fiuid 
Dynamics: Foreign trip report, March 11-18, 1994. Gartling, 
D.K. Sandia National Labs., Albuquerque, NM (United States). 28 
Mar 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94009631. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

David Gartling attended the 2nd Japan-US Symposium on Finite 
Element Methods in Large-Scale Computational Fiuid Dynamics 
hosted by the Institute of Science and Engineering, Chuo Univer- 
sity in Tokyo, Japan. This was a narrowly focused meeting in 
computational fluid dynamics with some of the leading developers 
of finite element methodology in attendance. The symposium was 
held from March 14-16, 1994, at the Surugadai Memorial Hall of 
Chuo University and was attended by approximately 150 delegates 
from the US and Japan. All of the Symposium presentations were 
by invitation and consisted of seventeen contributions from the US 
and thirty contributions from Japan. Gartling chaired one of the 
twelve sessions and presented a paper titled “Simulation of Cou- 
pled Viscous and Porous Flow Problems,” which was coauthored 
by C.E. Hickox and R.C. Givier of Sandia. The work outlined our 
development of a general computational capability for conjugate 
problems, the discussion of several open questions in the modeling 
of porous flows and the application of the numerical method to a 
waste disposal study and a problem in metal solidification. In addi- 
tion to a wide variety of interesting and practical applications, the 
major themes emerging from the symposium included algorithm 
development and implementation for parallel computers and the in- 
creasing interest in moving mesh, Arbitrary Lagrangian Eulerian 
(ALE), methods for complex flow problems. 


26688 (IC-93/214) Electronic structure and energies of al- 
kaline earth oxides: MgO, CaO and SrO. Ahmed, M.; Mookerjee, 
A. International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 12p. Order Number DE94628990. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have used the TB-LMTO scheme to study the electronic 
structure and the total energies of ceramic oxides MgO, CaO and 
SrO. All three of them have stable rocksalt structures. We find that 
although the local density approximation seems to work well for the 
first two, as the atomic number increases, the approximation begins 
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to fail for SrO. Our calculations tend to show that the last is a metal, 
whereas experimentally it is as good an insulator as the other two. 
We suggest that for the larger Z oxides one has to bring in more 
accurate many-body techniques like the self-interaction correction 
to get the band gap correctly. (author). 4 refs, 2 figs, 3 tabs. 


26689 (\C-93/277) The method of evaluating quantum 
partition function for the Hubbard model. Karnaukhov, S. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 
9p. Order Number DE94628991. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The method of evaluation of quantum partition function (QPF) in 
some four fermion models is proposed. The calculations are car- 
ried out by the path integral method. The integral is evaluated by 
introducing the additional fields (called Hubbard-Stratanovich trans- 
formation in some models), integration over fermionic variables, 
and considering the finite-dimensional approximation of rest inte- 
gral over bosonic fields in the infinite limit. The result can be 
represented as a sum of the functional derivatives with respect to 
the arbitrary bosonic field of the quantum partition of free fermionic 
theory in the external bosonic field. This expression can be treated 
in a mean field approximation in closed form (the determinants cor- 
responding to the arbitrary external field are substituted by its 
mean values corresponding to the mean value of the external 
fields). The quantum partition function is represented as the inte- 
gral representation of the function. The approximation for the QPF 
of the free theory is considered, and the corresponding answer for 
QPF is studied. A convenient perturbation expansion for In Z is de- 
veloped. (author). 6 refs, 1 fig. 


26690 (I\C-93/304) Magnetic properties of the three- 
dimensional Ising model with an interface amorphization. 
Benyoussef, A. (Laboratoire de Magnetisme et de Physique des 
Hautes Energies, Rabat (Morocco). Faculte des Sciences); El 
Kenz, A.; El Amraoui, Y.; Saber, M. International Centre for Theo- 
retical Physics, Trieste (Italy). Sep 1993. 20p. Order Number 
DE94628992. Source: OSTI; NTIS (US Sales Only); INIS. 

A three-dimensional ferromagnetic Ising model with an interface 
amorphization is investigated with the use of the effective field the- 
ory. Phase diagrams and reduced magnetization curves of interface 
and bulks are studied. We obtain a number of characteristic behav- 
iour such as the possibility of the reentrant phenomena and a large 
depression of interface magnetization. (author). 21 refs, 5 figs. 


26691 (IC—93/315) Effect of the electron-SO-phonon on the 
impurity state energies in a semiconductor quantum well. 
Shen, Zhongjun. International Centre for Theoretical Physics, Tri- 
este (Italy). Sep 1993. 12p. Order Number DE94628993. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using variational technique the change of ground state energy 
and binding energy of impurity atom with impurity position and well 
width in GaAs-Gap 7Alp.3As quantum well is calculated. In calcula- 
tion the electron-surface optical (SO) phonon interactions are taken 
into account. The result is discussed. It is found that the electron- 
phonon interaction energy not only depends on the width of the 
well but also depends on the position of the impurity atom in the 
well. (author). 15 refs, 11 figs, 1 tab. 


26692 (IC—-93/341) Acoustoelectric effect in semiconductor 
superlattice. Mensah, S.Y.; Allotey, F.K.A.; Adjepong, S.K. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1993. 
5p. Order Number DE94628994. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Acoustoelectric effect in semiconductor superlattice has been 
studied for acoustic wave whose wavelength 6 = 27/q is smaller 
than the mean free path of the electrons | (where ql >> 1). Unlike 
the homogeneous bulk material where Weinreich relation is inde- 
pendent of the wave number q in the superlattice we observe a 
dependence on q i.e. spatial dispersion. In the presence of applied 
constant field E a threshold value was obtained where the acousto- 
electric current changes direction. (author). 13 refs. 


26693 (IC—93/342) Rigorous spin-spin correlation function 
of Ising model on a special kind of Sierpinski Carpets. Yang, 
Z.R. International Centre for Theoretical Physics, Trieste (Italy). Oct 
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1993. 9p. Order Number DE94628995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have exactly calculated the rigorous spin-spin correlation 
function of Ising model on a special kind of Sierpinski Carpets 
(SC’s) by means of graph expansion and a combinatorial approach 
and investigated the asymptotic behaviour in the limit of long dis- 
tance. The result show there is no long range correlation between 
spins at any finite temperature which indicates no existence of 
phase transition and thus finally confirms the conclusion produced 
by the renormalization group method and other physical argu- 
ments. (author). 7 refs, 6 figs. 


26694 (IC—93/352) Electronic structure and relative stabil- 
ity of icosahedral superatoms in Altransition-metal alloys. 
Gong, X.G.; Kumar, V. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1993. 14p. Order Number DE94628996. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electronic structure and relative stability of icosahedral 
Al;2TM superatoms in Al-transition-metal (TM) alloys have been 
studied using the density functional theory within the local spin 
density approximation. Our calculations predict large binding ener- 
gies for superatoms with TM atom in the middie of a d-series in 
agreement with the occurrence of Al,2W phase in these alloys and 
provide an insight into the understanding of the stability of Al-TM 
quasicrystal. (author). 16 refs, 2 figs, 2 tabs. 


26695 (I\C-93/372) Second order approximation for optical 
polaron in the strong coupling case. Bogolubov, N.N. Jr. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
22p. Order Number DE94628997. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Here we propose a method of construction second order approx- 
imation for ground state energy for class of model Hamiltonian with 
linear type interaction on Bose operators in strong coupling case. 
For the application of the above method we have considered po- 
laron model and propose construction set of nonlinear differential 
equations for definition ground state energy in strong coupling case. 
We have considered also radial symmetry case. (author). 10 refs. 


26696 (I\C-93/373) Uniform upper bounds in the Froehlich 
polaron theory. Bogolubov, N.N. Jr. (international Centre for The- 
oretical Physics, Trieste (Italy)); Soldatov, A.V. International Centre 
for Theoretical Physics, Trieste (Italy). Nov 1993. 10p. Order Num- 
ber DE94628998. Source: OSTI; NTIS (US Sales Only); INIS. 

We present very simple method to derive upper bound of the 
ground state energy for the Froehlich polaron theory. The obtained 
bounds are proved to be uniform for all values of the interactions 
parameter. (author). 13 refs. 


26697 (IC-93/382) An exact enumeration of self-avoiding 
loops on a square lattice. Kornilov, E. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1993. 11p. Order Number 
DE94628999. Source: OSTI; NTIS (US Sales Only); INIS. 

An exact enumeration of self-avoiding loops on a set of finite 
simple square lattices is performed. The partition function zeroes 
distribution is shown to be oval-like, in contrast to two intersecting 
circles, as in the case of the Ising model. An analysis of the parti- 
tion function zeroes distribution shows the closeness of the critical 
point of the model to the ferromagnetic one of the Ising model. (au- 
thor). 15 refs, 3 figs, 1 tab. 


26698 (IC—93/390) The final status of a metal surface after 
multipulse laser irradiation in an ambient gas. Boulmer 
Leborgne, C. (Orleans Univ. (France). GEMI); Hermann, J.; 
Dubreuil, B.; Dinescu, M.; Chitica, N.; Mihailescu, |.N. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 14p. Order 
Number DE94629000. Source: OSTI; NTIS (US Sales Only); INIS. 

We have investigated the role of the ambient gas nature and 
pressure, and the influence of the laser pulse total duration and 
temporal shape in the coupling of the incident laser light of = 
10.6um wavelength to a metallic surface at intermediate laser in- 
tensities of 10” - 10° W/em?. A plasma is accompanying then the 
action of the laser pulse. It is acting as an active moderator among 
laser beam and target thus determining the final status of the con- 
tact surface. (author). 11 refs, 6 figs. 





26699 (IC-93/412) Tunneling of self-trapped states and 
formation of a band. Yonemitsu, K. International Centre for Theo- 
retical Physics, Trieste (italy). Dec 1998. 5p. Order Number 
DE94629001. Source: OSTI; NTIS (US Sales Only); INIS. 

Tunneling of a self-trapped kink and formation of a band are 
studied semi classically in the one-dimensional extended Peierls- 
Hubbard model near half filling, considering up to Gaussian 
fluctuations around imaginary-time-dependent periodic motion of 
electrons and phonons on the stationary phase of the action de- 
rived using Slater determinants. In the strong-coupling limit of both 
the Holstein and attractive Hubbard models, it reproduces 
analytically-known effective hopping of a single bipolaron because 
the tunneling involves only one in this limit. The method gives new 
results in other general cases and is easily applied to excited or 
more complex systems. 13 refs, 4 figs. 


26700 (INIS-mf-13920) Paul Scherrer Institut annual report 
1993. Annex IIIA: Annex IIlA: PSI condensed matter research 
and material sciences progress report 1993. Gaeggeler, H.W. 
(ed.) (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). No corpo- 
rate text available. 1994. 188p. Order Number DE94629990. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report gives an overview of the PS! F3A Department's re- 
search performed during 1993 in its laboratories for ion beam 
physics, for radiochemistry, for neutron scattering and for astro- 
physics. Progress of the projects SINQ and High Intensity Positron 
Source is also reported. figs., tabs., refs. 


26701 (INIS-mf—13949, pp. 33) Time of flight analysis of the 
charge transport in insulators analysis of the non dispersive, 
trap limited case. Mirchina, N.R. (Center for Technological Educa- 
tion, Holon (israel)); Peled, A. Israel Physical Society, Jerusalem 
(Israel). 10 May 1994. 94p. (CONF-9405195-: 1994 annual meet- 
ing of the Israel Physical Society, Haifa (Israel), 10 May 1994). In 
Israel Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGE TRANSPORT/time-of-flight 
method; ELECTRICAL INSULATORS; ELECTRONS; MAGNETIC 
FIELDS; TRAPS 


26702 (INIS-RU-377, pp. 113) Dependence of molecular ion 
dissociation on metal surface to internuclear axis orientation 
and beam temperature. Balashova, L.L. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. international meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. HYDROGEN IONS/dissociation; 
MOLECULAR IONS/dissociation; ALUMINIUM; BOLTZMANN 
STATISTICS; DISSOCIATION; NUMERICAL SOLUTION; ORIEN- 
TATION; REFRACTION; SURFACES; VIBRATIONAL STATES 
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Refer also to citation(s) 24968, 25006, 25078, 25123, 25131, 
25221, 25503, 25535, 26820, 26821, 26876, 26881 


26703 (ANL/IPNS/CP-80966) Inelastic neutron scattering 
and molecular dynamics simulations of water adsorbed in the 
molecular sieves AIPO,-11, AIPO,-5, AIPO,-8 and VPI-5. Trouw, 
F. (Argonne National Lab., IL (United States)); Iton, L.E.; Davis, 
M.E. Argonne National Lab., IL (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940744-3: 10. international zeolite con- 
ference, Garmish-Partenkirchen (Germany), 17-22 Jul 1994). Order 
Number DE94013337. Source: OSTI; NTIS; INIS; GPO Dep. 

In this work the properties of adsorbed water in VPI-5 and 
AIPO,-5 have been investigated using inelastic neutron scatttering 
(INS), in conjunction with molecular dynamics simulations of 
AIPO,-5, AIPO,4-8 and VPI-5. 
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26704 (CNIC—00771) Moessbauer study of the sintered 
Ming 70ZNo 23F 2 9704. Li Dingzhang (Shanxi Univ. (China)). China 
Nuclear Information Centre, Beijing, BU (China). Aug 1993. 9p. (in 
Chinese). (SU—0001.). Order Number DE94631462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The samples of Mn-Zn ferrite having characteristic of low power 
expense, were obtained. Its structure and phase transformation in 
pre-sintering process by means of Moessbauer spectroscopy were 
studied. The conclusions are as follows: (1) The sample sintered at 
high temperature contains excess iron, has the typical Moessbauer 
parameters. Its formula can be written as Mno.79Zno.23Fe2.07Ox. 
(2) The doublet sub-spectrum arise during thermal transformation 
varies with the process of the phase transformation. It serves as a 
mark of the course of the transformation. (3) The pre-sintering tem- 
perature 1040 degree C has primarily approached to the earlier 
stage of phase transformation to form Mn-Zn ferrite. (4) The breaks 
in heating and pre-sintering repeatedly at low temperature are 
unfavourable to phase transformation. (5) the Moessbauer parame- 
ters of the raw material Fe2O3 are markedly different from that in 
literature. There is obvious influence on the samples pre-sintered 
but little influence on the sample sintered at high temperature. 


26705 (CNIC—00776) High precision trace neutron 
transmutation doping of detector-grade high resistance zone- 
refined silicon mono-crystal. Chen Bingxian (Academia Sinica, 
Beijing, BU (China). inst. of Atomic Energy); Gao Jijin; Gao Xiuqing; 
Dong Hegin; Li Shiling. China Nuclear Information Centre, Beijing, 
BJ (China). Aug 1993. 8p. (in Chinese). (IAE-0122.). Order Num- 
ber DE94631463. Source: OSTI; NTIS (US Sales Only); INIS. 

The technique of high precision trace neutron transmutation dop- 
ing of detector grade high resistance zone-refined Si mono-crystal 
is introduced. The key technique is to precisely control the doping 
element. It includes the determination of pp value according to the- 
oretical calculation and experimental results, the selection of 
irradiation channel and improvement of irradiation devices, the reg- 
ulation of doping coefficient K, the simulation experiment of silicon 
crystal, strict control of irradiation time and the study on mechanism 
of radiation damage and its elimination. The developed N-type (10 
= 100) kQcm NTD FZ Si has excellent uniformity of specific resis- 
tance, long life of minority carrier and high-purity of the crystal. 


26706 (INIS-BR-3344) Introduction to the structures deter- 
mination methods using X-ray diffraction in monocrystals: 
application to some lanthanides and transition metals com- 
plexes with organic ligands. Oliva, G. Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica. 1983. 238p. (In Por- 
tuguese). Order Number DE94629002. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The crystal structure of the complexes Ln (Cl O4)3.6[P O N Ho 
(Cg Hs) 2] where Ln = Eu, La, Cu[N Ho (C Hs)o C C On}o, Ni 
Bro.4[As O(C, Hs)s]. 8 He Oo (green), Ni Bro.4[As Oo (C. Hs)s]. 15 
(C H3 Ce Hs).H2 O (orange) and of the ligand P O N Hoa (Cg Hs) 
have been determined by X-ray diffraction. The complexes involv- 
ing lanthanide ions refined to final R factors of R(Eu) = 0.125 and 
R(La) = 0.133 and the following main features were found: the 
crystal system is cubic; the cation is coordinated to six ligand 
oxygens in octahedral (Eu) and trigonal anti prismatic (La) configu- 
rations with the rate earths on positions of high symmetry (23 for 
Eu and 3-bar for La); the rest of the structures shows different de- 
grees of disorder. In the light of the geometrical configuration, the 
occurrence of a strong band 5 Do-’ Fz in the fluorescence 
spectrum of the Eu complex, forbidden on symmetry grounds, is in- 
terpreted as a consequence of vibronic coupling. A splitting of the 
infrared »p.o band in the La complex is attributed to the presence 
of P = 0 groups non-equivalently bonded to the rare earth due to 
the disorder of this atom. (author). 


26707 (INIS-BR-3354) High resolution spectroscopy in 
solids by nuclear magnetic resonance. Bonagamba, T.J. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). inst. de Fisica e Quimica. Jul 
1991. 149p. (In Portuguese). Order Number DE94631464. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The nuclear magnetic resonance (NMR) techniques for High 
Resolution Spectroscopy in Solids are described. Also the con- 
struction project of a partially home made spectrometer and its 
applications in the characterization of solid samples are shown in 
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detail. The high resolution spectrometer used is implemented with 
the double resonance multiple pulses sequences and magic angle 
spinning (MAS) and can be used with solid and liquid samples. 
The maximum spinning frequency for the MAS experiment is in ex- 
cess of 5 Khz, the double resonance sequences can be performed 
with any type of nucleus, in the variable temperature operating 
range with nitrogen gas: -120° C to +160° C, and is fully controlied 
by a Macintosh lici microcomputer. (author). 


26708 (INIS-BR-3356) Nuclear quadrupole resonance ap- 
plied for arsenic oxide study. Correia, J.A.S. Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica. Apr 1991. 93p. (in Portuguese). Order 
Number DE94631465. Source: OSTI; NTIS (US Sales Only); INIS. 

The objectives of this study are mounting a pulsed Nuclear 
Quadrupole Resonance (NQR) building a flow cryostat capable of 
varying the temperature continuously from 77 K to 340 K and using 
the spectrometer and the cryostat to study the polycrystalline 
arsenic oxide. The spin-iattice relaxation time (T,), the spin-spin re- 
laxation time (T2) and the resonance frequency are obtained as a 
function of temperature. These data are obtained in 77 to 330 K in- 
terval. The relaxation times are obtained using the spin echo 
technique. The spin echo phenomenon is due to refocusing spins, 
when a 180° C pulse is applied after a 90° C pulse. The spin- 
lattice relaxation time is obtained using the plot of echo amplitude 
versus the repetition time. The spin-spin relaxation time is obtained 
using the plot of echo amplitude versus the separation between the 
90° C - 180° C pulses. The theory developed by Bayer is used to 
explain the spin-lattice relaxation time and the frequency tempera- 
ture dependence. The spin-spin relaxation time is discussed using 
the Bloch equations. (author). 


26709 (INIS-mf—-13925) Study of the effect of ionizing radia- 
tion on the structure of natural rubber latex by positron 
annihilation technique. Lopez Saldana, |.R. Universidad Au- 
tonoma del Estado de Mexico, Toluca (Mexico). Facultad de 
Quimica. 1993. 99p. (in Spanish). Order Number DE94631466. 
Source: OSTI; NTIS (US Sales Only); INIS. 

At the present research, were studied the changes in natural 
rubber latex structure, due to electron beam by a 3 MeV, 25 mA 
Dynamitron electron accelerator. The natural rubber latex was irra- 
diated at 30, 40 and 50 kGy/s dose rate, over a total dose range 
from 150 to 250 kGy, for each dose rate used. From natural rubber 
latex irradiated films were prepared by casting with 0.7 mm. thick- 
ness. In the main part, the study was made by positron annihilation 
lifetime (PAL), this technique is unique in the determination of free- 
volume properties due to the fact that positronium atom (Ps) is 
found to be preferentially localized in the free-volume region of 
polymeric materials. The positron lifetime measurements were per- 
forming using a gamma-gamma coincidence system. These results 
were analyzed by PATFIT-88 program computer into three compo- 
nents, the long-lived component for orthopositronium (o-Ps) with 
parameters lifetime (73) and formation intensity (is), were plotted 
and analyzed for each dose rate and total dose used. Besides with 
73 were calculated the mean free-volume size based on the spher- 
ical model for the free-volume bubble, found that the free-volume 
decrease slightly with the total dose due to the crosslinking of nat- 
ural rubber latex. Besides was studied the effect of dose rate on 
tensile strength, the tensile strength is increased with the total 
dose although there was not a clear effect due to the dose rate. 
Also the films were subjected to aging in order to determined the 
thermal stability of natural rubber latex irradiated, the results show 
that the films have good stability. Besides was used the infrared 
spectroscopy to determine the changes due to the crosslinking by 
variations in the characteristically absorption bands for cis 1,4- 
polyisoprene. (Author). 


26710 (INIS-mf—-13944, pp. 261-270) Neutron depolarization 
study of static magnetic characteristics of amorphous ferro- 
magnetic alloys. Krezhov, K. (Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika); Lilkov, V.; Konstantinov, P. Byigarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena 
Energetika. 1992. 270p. (CONF-9110532—: 10. international school 
on nuclear physics, neutron physics and nuclear energy, Varna 
(Bulgaria), 14-19 Oct 1991). In Proceedings of the X. international 
school on nuclear physics, neutron physics and nuclear energy. 
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Order Number DE94629901. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The principle of neutron depolarization experiments for con- 
densed matter studies is outlined. The specimens investigated are 
ferromagnetic ribbons obtained by means of a rapid quenching of 
the melt upon a water cooled copper drum rotating at a frequency 
of 1 kHz. The depolarization oscillation depending on the neutron 
wavelength is measured. The magnitude of the saturation induction 
for all samples is determined by a fitting procedure. It is concluded 
that all samples have a magnetic anisotropy and its type seems to 
be characteristic for the as-cast amorphous ribbons fabricated at 
high quenching rate. The data show that in the state of saturation 
the magnetization fluctuations do not disappear for the most of the 
samples. 6 figs., 2 tabs., 10 refs. (author). 


26711 (INIS-RU-376, pp. 24-25) uSR investigation in pha- 
sotron of Nuclear Problem Laboratory. Zhukov, V.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/muon 
spin relaxation; XENON/muon = spin relaxation; BARIUM 
COMPOUNDS; CUPRATES; HOLMIUM COMPOUNDS; ORDER- 
DISORDER TRANSFORMATIONS; SPIN GLASS _ STATE; 
TEMPERATURE DEPENDENCE; XENON 


26712 (INIS-RU-376, pp. 28) Local field dynamics on ®Li 
and °Li impurity nucleus in LiF monocrystals. Bulgakov, M.I. 
(and others); Gul’ko, A.P.; Dzheparov, F.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); AN SSSR, Moscow (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LITHIUM FLUORIDES/nuclear magnetic 
resonance; CORRELATION FUNCTIONS; FORM FACTORS; 
LITHIUM 6; LITHIUM 8; MONOCRYSTALS 


26713 (INIS-RU-376, pp. 31) Magnetic interaction induced 
orientation 6-7 correlation. Denisenko, G.A. (and others); 
Sorokin, A.A.; Rud’, A.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel'skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. COPPER/perturbed angular correlation; 
COPPER; CRYSTAL LATTICES; HYPERFINE STRUCTURE; ORI- 
ENTATION 


26714 (INIS-RU-376, pp. 32) Induction oscillations signal 
in angular distribution of oriented nuclei in ferromagnetic met- 
als. Shakhmuratova, L.N.; Isbister, D.D.; Chaplin, D.Kh. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 





Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERROMAGNETIC MATERIALS/oriented 
nuclei; AMPLITUDES; COMPUTER CALCULATIONS; OSCILLA- 
TIONS 


26715 (INIS-RU-376, pp. 33) Magnetic behaviour of Fe and 
Co atoms in AuFe system near percolation: Moessbauer and 
nuclei-oriented study. Gurevich, G.M. (and others); Erzinkyan, 
A.L.; Pavlov, V.N. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GOLD ALLOYS/moessbauer effect; IRON 
ALLOYS/moessbauer effect; ANGULAR DISTRIBUTION; GAMMA 
RADIATION; MAGNETIC FIELDS 


26716 (INIS-RU-376, pp. 36) Muon spin relaxation in crys- 


tals with defects. Berzin, A.A.; Morozov, A.l.; Sigov, A.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 


(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MONOCRYSTALS/muon spin relaxation; 
COMPUTERIZED SIMULATION; MONOCRYSTALS; TEMPERA- 
TURE DEPENDENCE; TRAPS 


26717 (INIS-RU-376, pp. 37) Conversation electron spec 
troscopy as a probe technique for impurity determination in 
condensed medium. Gerasimov, V.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CRYSTALS/electronic structure; CRYS- 
TALS; ELECTRON SPECTROSCOPY 


26718 (INIS-RU-376, pp. 38) Mathematical simulation of 
energy structure of purely nuclear Moessbauer quadrupole re- 
flexes given some crystallographic non-equalposition of 
resonance nuclei. Ovchinnikov, E.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
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nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/moessbauer effect; 
COPPER ALLOYS/moessbauer effect; IRON ALLOYS/moessbauer 
effect; HYPERFINE STRUCTURE 


26719 (INIS-RU-376, pp. 39) Search of ™ Ag gamme- 
quantum resonance absorption in silver monocrystals. Alpatov, 
V.G. (and others); Davydov, A.V.; Kartashov, G.R. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-930915S—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILVER/resonance absorption; GAMMA 
RADIATION; MONOCRYSTALS; SILVER 


26720 (INIS-RU-376, pp. 42) Simultaneous Moessbauer in- 
vestigation of hyperfine interactions on surface, near-surface 
and in volume of monocrystals. Kamzin, A.S. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159—: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. international conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MONOCRYSTALS/moessbauer effect; 
HYPERFINE STRUCTURE; MONOCRYSTALS; SURFACES; TEM- 
PERATURE DEPENDENCE 


26721 (INIS-RU-376, pp. 43) Effect of disordering on prop- 
erty change and parameters of hyperfine interactions in YFG. 
Uspenskij, M.N. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (in Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FERRITE GARNETS/moessbauer effect; 
HYPERFINE STRUCTURE; LATTICE PARAMETERS; PHYSICAL 
RADIATION EFFECTS 


26722 (INIS-RU-376, pp. 50) Hyperfine and quadrupole in- 
teractions of Fe*+ in Cs 2NalinCi, crystal. Akhmin, S.|. (and 
others); Mejklyar, V.P.; Usachev, A.E. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159—: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short communication. CESIUM CHLORIDES/endor; 

CHLORIDES/endor; SODIUM CHLORIDES/endor; ENDOR 


INDIUM 


ERA Vol. 19, No. 9 511 





66 PHYSICS 
6651 Nuclear Techniques In Condensed Matter Physics 


26723 (INIS-RU-376, pp. 55) Spin system dynamics in an- 
gular distribution of oriented nuclei gamma-radiation in large 
heterogeneous broadening with allowance for electric 
quadrupole interactions. Shakhmuratova, L.N. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SOLIDS/oriented nuclei; GAMMA RADIA- 
TION; LINE BROADENING; RADIOWAVE RADIATION; SOLIDS 


26724 (INIS-RU-376, pp. 57) MSR-study of the local mag- 
netic field in alpha-Biz03. Duginov, V.N. (and others); Grebinnik, 
V.G.; Kirillov, B.F. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BISMUTH OXIDES/muon spin relaxation; 
POLYCRYSTALS; TEMPERATURE DEPENDENCE 


26725 (INIS-RU-376, pp. 58) Study of acceptor impurity in 
silicon by u-SR method. Mamedov, T.N. (and others); Gorelkin, 
V.N.; Grebinnik, V.G. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. SILICON/muon spin relaxation; CRYS- 


TALS; P-TYPE CONDUCTORS; SILICON; TEMPERATURE 
DEPENDENCE 


26726 (INIS-RU-376, pp. 59) wSR-study of copper monox- 
ide. Krivosheev, |.A. (and others); Grebinnik, V.G.; Gritsaj, |.1. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER OXIDES/muon spin relaxation; 


PHASE TRANSFORMATIONS; POWDERS; TEMPERATURE DE- 
PENDENCE 


26727 


(INIS-RU-376, pp. 60) Simulation of hydrogen-metal 
system properties by SR-experimental data. Dubrovin, A.A.; 
Karpov, S.V.; Miloserdin, V.Yu.; Ishchenko, A.Yu. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvenny} 
Univ., Moscow (Russian Federation). Nauchno-Issledovatel’skij 
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Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CRYSTAL LATTICES/muon spin relax- 
ation; CRYSTAL LATTICES/muons plus; COPPER; IRON 


26728 (INIS-RU-376, pp. 66) Hyperfine characteristics and 
magnetic properties of Fe-Nd system hydrated alloys. 
Menushenkov, V.P. (and others); Baldokhin, Yu.V.; Lileev, A.S. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OST!; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer _ effect; 
NEODYMIUM ALLOYS/moessbauer effect 
26729 (INIS-RU-376, pp. 67) Moessbauer study of powerful 
ion beam effects on alloys. Bashkirov, Sh.Sh.; Romanov, K.S.; 
Volkov, S.E.; Ramaev, G.E. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NS!- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/moessbauer effect; 
IRON BASE ALLOYS/phase studies; SILICON ALLOYS/ 
moessbauer effect; SILICON ALLOYS/phase studies 


26730 (INIS-RU-376, pp. 68) Moessbauer study of high 
temperature pulsed plasma irradiation effect on atom redistri- 
bution in surface layers of 12Ch13MBFR. Kalin, B.A. (and 
others); Nesterov, V.1.; Pol'skij, V.I. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159—: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. international conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CHROMIUM STEELS/phase studies; 
MELTING POINTS; MOESSBAUER EFFECT; PHYSICAL RADIA- 
TION EFFECTS; SURFACES 


26731 (INIS-RU-376, pp. 71) NGR spectroscopy of iron- 
manganese alloys under pressure in-situ. Shabashov, V.A.; 
Sagaradze, V.V.; Galikov, A.G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 





nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer effect; MAN- 
GANESE ALLOYS/moessbauer effect 


26732 (INIS-RU-376, pp. 72) Nature of anomalous change 
of Fe-57 Moessbauer spectra isomeric shift in small angle 
boundaries of high pure tungsten grains. Koloskov, V.M. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TUNGSTEN/moessbauer effect; POLY- 
CRYSTALS; TEMPERING; TUNGSTEN 


26733 (INIS-RU-376, pp. 73) NGR investigation of mechan- 
ical comminution effect on Nd,sFe77B, alloy structure and 
properties. Konygin, G.N.; Barinov, V.A.; Elsukov, E.P.; Ermakov, 
A.E. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEODYMIUM BORIDES/moessbauer ef- 
fect; GRAIN REFINEMENT 


26734 (INIS-RU-376, pp. 74) Hyperfine interactions in Tb- 
Fe amorphous films. Rusakov, V.S.; Vvedenskij, V.S.; Voropaeva, 
E.T.; Nikolaev, E.N. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TERBIUM ADDITIONS/moessbauer effect; 
ORDER-DISORDER TRANSFORMATIONS 


26735 (INIS-RU-376, pp. 75) Moessbauer study of phase 
transformation in iron-oxygen and iron-boron implanted sys- 
tems. Rusakov, V.S.; Ajmanov, |.S.; Zhukov, V.I.; Kadyrzhanov, 
K.K. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. |RON/ion implantation; PHASE TRANS- 
FORMATIONS/moessbauer effect; IRON; IRON BORIDES 


26736  (INIS-RU-376, pp. 76) 5’Fe nuclei hyperfine interac- 
tions in X-ray amorphous hydrogen contained iron sulfide. 
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Rusanov, V.S.; Khramov, D.A.; Chistyakova, N.I.; Koverenko, S.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON SULFIDES/moessbauer effect; 
AMORPHOUS STATE; COMPUTER CALCULATIONS; SPECTRAL 
SHIFT 


26737 ~— (INIS-RU--376, pp. 86) '®Sn and °°Fe nuclei hyper- 
fine interactions in Fe Ti,_,Sn,O; concentrated spin glass. 
Khramov, D.A.; Ovanesyan, N.S.; Rusakov, V.S.; Glazkov, N.A.; 
Urusov, V.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssiedovatel'skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON OXIDES/moessbauer effect; IRON 
OXIDES/spin glass state; TIN OXIDES/moessbauer effect; TIN OX- 
IDES/spin glass state; TITANIUM OXIDES/moessbauer effect; 
TITANIUM OXIDES/spin glass state; HYPERFINE STRUCTURE 


26738 (INIS-RU-376, pp. 92) Study of charged particle irra- 
diation effects on YBaz2Cuz 9sFep 920, by Moessbauer effect. 
Zhetbaev, A.K.; Vereshchak, M.F.; Dosmaganbetov, T.; Zhantikina, 
D.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
moessbauer effect; HIGH-TC SUPERCONDUCTORS /physical 
radiation effects; AMORPHOUS STATE; RADIATION DOSES; SU- 
PERCONDUCTIVITY 


26739 (INIS-RU-376, pp. 93) Effect of low temperature 
annealing on field distribution on Fe nuclei in iron based fast- 
quenched alloys. Kuchma, A.S.; Kapustin, V.A.; Skryl’nik, P.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1998. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/moessbauer effect; 
HYPERFINE STRUCTURE; METALLIC GLASSES; TEMPERING 


26740 (INIS-RU-376, pp. 98-99) ''Ta as a probe in 
magneto-ordered systems. Komissarova, V.A.; Shpinokova, L.G.; 
Sorokin, A.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
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Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LAVES PHASES/moessbauer effect; PER- 
TURBED ANGULAR CORRELATION 


26741 (INIS-RU-376, pp. 100) Spin-slip model of rare earth 
metal helicals structures and hyperfine interactions. 
Godovikov, S.K. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-|ssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (in Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ERBIUM/moessbauer effect; HOLMIUM/ 
moessbauer effect; ERBIUM; HOLMIUM 


26742 (INIS-RU-376, pp. 102) Spin fluctuation in U(in, Sn)3 
heavy-fermion paramagnetic. Polikarpov, M.A.; Cherepanov, 
V.M.; Chuev, M.A.; Yakimov, S.S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-—: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INDIUM ALLOYS/moessbauer effect; IN- 
TERMETALLIC COMPOUNDS/moessbauer effect; TIN ALLOYS/ 
moessbauer effect; URANIUM ALLOYS/moessbauer effect; HY- 
PERFINE STRUCTURE 


26743 (INIS-RU-376, pp. 103) Moessbauer study of hyper- 
fine interactions in Er (Fe;_,Mnx)2 system. Rusanov, V-S.; 
Ilyushin, A.S.; Morozov, V.N.; Nikanorova, |.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short communication. INTERMETALLIC 

moessbauer effect; CRYSTAL LATTICES; IRON 57 


COMPOUNDS/ 


26744 


(INIS-RU-376, pp. 104) RM, type zone magnetic 
neutron diffraction analysis. Pirogov, A.N.; Men’shikov, A.Z.; 
Vokhmyanin, A.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 


tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
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investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERMETALLIC COMPOUNDS/neutron 
diffraction; ALUMINIUM ALLCYS; COBALT ALLOYS; ERBIUM AL- 
LOYS; HOLMIUM ALLOYS; MANGANESE ALLOYS; YTTRIUM 
ALLOYS 


26745 (INIS-RU-376, pp. 105) Hyperfine fields and mag- 
netic moments in Co-Ni-Fe hep alloys. Pokatilov, V.S. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
§. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COBALT ALLOYS/nuclear magnetic reso- 
nance; IRON ALLOYS/nuclear magnetic resonance; NICKEL 
ALLOYS/nuclear magnetic resonance; LAVES PHASES 


26746 (INIS-RU-376, pp. 106) Hyperfine fields on nuclei 
and peculiarity hexa-ferrite magnetic structure formation. 
Bashkirov, Yu.Yu.; Liberman, A.B.; Khasanov, A.M.; Groshev, V.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. Intemational conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BARIUM OXIDES/moessbauer effect; 
IRON OXIDES/moessbauer effect; CRYSTAL LATTICES; LATTICE 
PARAMETERS; MONOCRYSTALS 


26747 (INIS-RU-376, pp. 107) Disordered magnetic system 
Moessbauer spectroscopy. Ryzhenko, V.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); AN SSSR, Moscow (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159—: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BINARY ALLOY SYSTEMS/moessbauer 
effect; TERNARY ALLOY SYSTEMS/moessbauer effect; SPIN 
GLASS STATE 


26748 (INIS-RU-376, pp. 109) On nature of quadrupole 
duplicate asymmetry in Moessbauer spectra of Fe base amor- 
phous alloys. Prokoshin, A.F. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/moessbauer effect; 
ASYMMETRY; POLYCRYSTALS 





26749 (INIS-RU-376, pp. 117) Area size of HF-field forma- 
tion on Sn impurities in rare earth metals. Godovikov, S.K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERMETALLIC COMPOUNDS/ 
moessbauer effect; RARE EARTH COMPOUNDS/moessbauer ef- 
fect 


26750 (INIS-RU-376, pp. 118) Evaluation of hyperfine field 
decay parameters on Sn impurity in Tb. Godovikov, S.K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TERBIUM/moessbauer effect; MAGNETIC 
FIELDS; TERBIUM; TIME DEPENDENCE 


26751 (INIS-RU-376, pp. 119) Moessbauer and magnetic 
study of SmFe,;_,CoxTi compounds. Godovikov, S.K. (and 
others); Zolotukhin, O.A.; Ivanova, T.I. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INTERMETALLIC COMPOUNDS/ 
magnetization; INTERMETALLIC COMPOUNDS/moessbauer ef- 
fect; MAGNETIZATION 


26752 (INIS-RU-376, pp. 120) Hyperfine fields and mag- 
netic moments in CeFe. and LuFe, Laves compounds. 
Pokatilov, V.S. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159—: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CESIUM ALLOYS/nuclear magnetic reso- 
nance; IRON ALLOYS/nuclear magnetic resonance; LAVES 
PHASES 


26753 (INIS-RU-376, pp. 121) Study of magnetic hyperfine 
interactions of °’Fe and '®'Ta nuclei in NdFe2 high pressure 
phase. Sorokin, A.A. (and others); Ryasnyj, G.K.; Komissarov, 
B.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
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Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON ALLOYS/moessbauer 


effect; 
NEODYMIUM ALLOYS/moessbauer effect 


26754 (INIS-RU-376, pp. 136) To question of communica- 
tion of nuclei spin quadrupole and dipole-dipole interaction in 
metallic crystals. Aksenov, D.A. (and others); Bolyutov, B.I.; 
Polyakov, A.|. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); |Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1993. 
185p. (In Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. International conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/nuclear magnetic 
resonance; COPPER ALLOYS/nuclear magnetic resonance; HY- 
PERFINE STRUCTURE 


26755 (INIS-RU-376, pp. 139) Relashionship Pe3Pt invar 
NGR-spectra behaviour and magnetic properties to heat 
treatment. Sakharov, E.!.; Gendler, T.S. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. INVAR/moessbauer effect; INVAR; MAG- 
NETIZATION; QUENCHING; TEMPERATURE DEPENDENCE 


26756 (INIS-RU-376, pp. 142) Study of magnetic transi- 
tions in Y2Cu205 by uSR technique. Pomyakushin, V.Yu. (and 
others); Grebinnik, V.G.; Gritsaj, K.I. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/muon 
spin relaxation; HIGH-TC SUPERCONDUCTORS /phase transfor- 
mations 


26757 (INIS-RU-376, pp. 156) Time oscillation during or- 
thopositronium decay in magnetic field. Baranov, V.V. (and 
others); Berestov, A.V.; Martsynkevich, B.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); AN SSSR, Moscow (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-—: 
5. international conference on nuclear spectroscopic studies of hy- 
pertine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
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nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CRYSTALS/positronium; ANNIHILATION; 
CRYSTALS; POSITRONIUM; MAGNETIC FIELDS; TIME DEPEN- 
DENCE 


26758 (INIS-RU-376, pp. 159) Magnetic susceptibility 
anisotropy and electron structure of HTSC. Irkhin, Yu.P.; 
Rolzenfel'd, E.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
185p. (in Russian). (CONF-9309159-: 5. international conference 
on nuclear spectroscopic studies of hyperfine interactions, Dubna 
(Russian Federation), 21-25 Sep 1993). In Programme and ab- 
stracts of the 5. international conference on nuclear spectroscopic 
investigations of hyperfine interactions (NSI-HFI-5). Order Number 
DE94627033. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
electronic structure; HIGH-TC SUPERCONDUCTORS/magnetic 
susceptibility; ANISOTROPY; SUPERCONDUCTIVITY 


26759 (INIS-RU-376, pp. 168) Effect of low temperature 
phase transitions and fluctuations of nearest environment 
charges on Moessbauer spectra of 5’Fe nuclei in Y1230y 
HTSC. Cherepanov, V.M. (and others); Chuev, M.A.; Yakimov, 
S.S. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
moessbauer effect; HIGH-TC SUPERCONDUCTORS /phase trans- 
formations; IRON 57 


26760 (INIS-RU-376, pp. 169) ©-8cCu, 2°Bi spin echo 
spectra and Bi,CuOQ, magnetism. Zalesskij, A.V. (and others). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BISMUTH OXIDES/magnetism; BISMUTH 
OXIDES/spin echo; COPPER OXIDES/magnetism; COPPER OX- 
IDES/spin echo; MAGNETISM 


26761 


(INIS-RU-376, pp. 171) Study of layered structure by 
positron annihilation technique. Grafutin, V.|. (and others); Kom- 
lev, V.P.; Novikov, Yu.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 


sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. POSITRON BEAMS/beam production; 
THIN FILMS/positrons; POSITRONS 
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26762 (INIS-RU-376, pp. 175) Positronium hyperfine inter- 
actions in crystal. Bondarev, |.V.; Kuten’, S.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. POSITRONIUM/quartz; ANISOTROPY; 
ELECTRIC FIELDS; POSITRONIUM; QUARTZ 


26763 (INIS-RU-376, pp. 178) Comparison of NGR spectra 
of Fe3Pt and pure Fe near Tc*. Sakharov, E.M. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1998. 185p. (in Russian). (CONF-9309159—: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IRON BASE ALLOYS/moessbauer effect; 
PLATINUM ALLOYS/moessbauer effect; GAMMA SPECTRA; 
MAGNETIC SUSCEPTIBILITY 


26764 (INIS-RU-377, pp. 17) On radiation of high energy 
particle beams at their multiple scattering on bent crystal 
atom chains. Grinenko, A.A.; Shul’ga, N.F. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesies of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGED PARTICLES/multiple scatter- 
ing; MONOCRYSTALS/charged particles; MONOCRYSTALS 


26765 (INIS-RU-377, pp. 21) Electron diffraction scattering 
at crystal hard potential. Podovirov, O.A. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesies of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MONOCRYSTALS/electron diffraction; 
BENDING; BRAGG REFLECTION; MATRIX ELEMENTS; 
MONOCRYSTALS; POTENTIALS 


26766 (INIS-RU-377, pp. 110) Study of multilayer submi- 
cron thickness structure by characteristic X-ray excited by 
average energy protons. Afrosimov, V.V.; Dzyuba, G.O.; Il’in, 
R.N.; Panov, M.N.; Sakharov, V.I.; Serenkov, I.T. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364-: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/ 
bremsstrahlung; BARIUM COMPOUNDS; CUPRATES; HIGH-TC 
SUPERCONDUCTORS; KEV RANGE 100-1000; ORIENTATION; 





PROTON BEAMS; BREMSSTRAHLUNG; THIN FILMS; YTTRIUM 
COMPOUNDS 


26767 (JAERI-M—93-228, pp. 738-743) Neutron optics using 
transverse field neutron spin echo method. Achiwa, Norio 
(Kyushu Univ., Fukuoka (Japan). Dept. of Physics); Hino, 
Masahiro; Yamauchi, Yoshihiro; Takakura, Hiroyuki; Tasaki, Seiji; 
Akiyoshi, Tsunekazu; Ebisawa, Toru. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

A neutron spin echo (NSE) spectrometer with perpendicular 
magnetic field to the neutron scattering plane, using an iron yoke 
type electro-magnet has been developed. A combination of cold 
neutron guider, supermirror neutron polarizer of double reflection 
type and supermirror neutron analyser was adopted for the spec- 
trometer. The first application of the NSE spectrometer to neutron 
optics by passing Larmor precessing neutrons through gas, solid 
and liquid materials of several different lengths which are inserted 
in one of the precession field have been examined. Preliminary 
NSE spectra of this sample geometry are discussed. (author). 


26768 (JAERI-M—93-228, pp. 752-757) PNO-apparatus and 
its test use for neutron interferometry. Tomimitsu, Hiroshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Aizawa, Kazuya; Hasegawa, Yuji; Kikuta, 
Seishi. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-—: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

Special apparatus "PNO’ of multiutility in the so-called precise 
neutron optics, such as double or triple crystal diffractometry, inter- 
ferometry, etc., including neutron diffraction topography, was 
settled at 3G beam hole in the JRR-3M. In the symposium, several 
applications of the PNO apparatus are presented as (1) very small 
angle neutron scattering tool with double crystal arrangement, (2) 
the characterization of the quality of artificial multilayer lattices 
made of Ti-Ni by a triple crystal arrangement, (3) the characteriza- 
tion of Ni-base superalloy single crystals by the diffraction 
topography, which are presented in individual sessions. Preliminary 
test of the neutron interferometry was also tried with the PNO ap- 
paratus. Usual monolithic Si LLL- type interferometer was used 
with an Al phase shifter in the neutron beam paths. The periodicity 
of the measured intensity curve was well corresponded to the ex- 
pected one. The best contrast of the intensity curve was measured 
as high as 43%. The utility of the PNO-apparatus for neutron inter- 
ferometry was, thus, approved. (author). 


26769 (JAERI-M—93-228, pp. 870-877) Electron-ion correla- 
tion in liquid Te Il. Takeda, Shin-ichi (Kyushu Univ., Fukuoka 
(Japan). Coll. of General Education); Inui, Masanori; Tamaki, 
Shigeru; Maruyama, Kenji; Waseda, Yoshio. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

The structure factors of liquid Te have been newly obtained at 
470degC and 570degC by X-ray and neutron diffraction measure- 
ments. A remarkable and clear difference has been found between 
X-ray and neutron diffraction results. The ion-electron correlation 
function and valence electron charge distribution has been evalu- 
ated from this difference at the two different temperatures. It has 
two maximum values around 0.82A and 1.69A at 470degC just 
above the melting temperature, which corresponds to the distribu- 
tion of the lone pair electrons and covalent bonded electrons 
around a central tellurium ion, while it has a maximum value 
around 1.1A at 570degC. (author). 
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26770 (JAERI-M-93-228, pp. 915-918) Structure analysis of 
K3H(SO,)2 by neutron powder diffraction. Murakami, Satoshi 
(Chiba Univ. (Japan). Faculty of Science); Kuroiwa, Yoshihiro; 
Noda, Yukio; Nakai, Yusuke; Kamiyama, Takashi; Asano, Hajime. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-—: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

Neutron powder diffraction experiments of K3H(SO4)o were car- 
ried out at KENS-HRP station in order to obtain the positional 
parameters of hydrogen nuclei. The data was taken at six different 
temperatures from room temperature to 20K. Even though 
K3H(SO,4)2 contained a hydrogen atom, the structural analysis was 
successfully performed by using a program RIETAN. Concerning 
the hydrogen position, four different models give almost the same 
R-factor so that the state of the hydrogen nucleus is not uniquely 
determined. The result based on the assumption that a hydrogen 
nucleus occupies two sites shows that the distance of split hydro- 
gen nuclei is shorter than the distance of hydrogen electron clouds. 


This result suggests that a large polarizability exists in a hydrogen 
atom. (author). 


26771 (JAERI-M—93-228, pp. 932-937) Neutron diffraction 
topographic observation of Ni-base superalloy single crystals. 
Tomimitsu, Hiroshi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Aizawa, Kazuya; 
lijima, Katsumi; Yoshinari, Akira. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international 
symposium on advanced nuclear energy research, Mito (Japan), 
10-12 Mar 1993; JAERI-CONF-—2). In Proceedings of the fifth inter- 
national symposium on advanced nuclear energy research: 
Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

In order to develop the high quality gas turbine, the neutron 
diffraction topography (NDT) was applied to the characterization of 
the turbine blade made of the Ni-base superalloy single crystals 
grown by ‘bypass’ method. NDT-observation was carried out with a 
conventional double-axis goniometer at the PNO in JRR-3M. The 
followings were preliminarily revealed. (1) The so-called ‘substruc- 
ture’ was observed clearly within the specimen. (2) Every rocking 
curve showed more or less asymmetry and the FWHM of around 
ideg. The angular incoherency of around ideg was observed at 
the recombining part of the main part and the bypassed branch. (3) 
Every rocking curve showed a small 'shoulder’ in the higher angu- 
lar region, giving the topographs very similar to that by main peak. 
(4) All angular amount in the above mentioned facts were much 
reduced by the observation with the neutron beam of shorter wave- 
length. (author). 


26772 (JAERI-M-—93-228, pp. 938-943) Diffraction plane de- 
pendency of elastic constants in ferritic steel in neutron stress 
measurement. Hayashi, M. (Hitachi Ltd., Tsuchiura, Ibaraki 
(Japan). Mechanical Engineering Research Lab.); Ishiwata, M.; Mi- 
nakawa, N.; Funahashi, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258—: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF—2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Neutron diffraction measurements have been made to investi- 
gate the elastic properties of the ferritic steel obtained from socket 
weld. The Kroner elastic model is found to account for the [hkl]- 
dependence of Young’s modulus and Poisson’s ratio in the 
material. Maps of residual stress are later to be made by measur- 
ing lattice strain from shifts in the (112) diffraction peak, for which 
the diffraction elastic constants the herein found to be 
E=243+5GPa and v=0.28+0.01. (author). 


26773 (JAERI-M—93-228, pp. 967-974) Practical conditions 
in the neutron diffraction under high pressure. Kamigaki, Kazuo 
(Tohoku Univ., Sendai (Japan). Inst. for Materials Research); 
Ohashi, Masayoshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. (CONF-9303258—: 5. international symposium 
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on advanced nuclear energy research, Mito (Japan), 10-12 Mar 
1998; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

Practical analysis is made on some conditions in utilizing neu- 
trons for the study of atomistic structure of materials under high 
pressure. Investigation is made on the geometrical conditions; size 
of the specimen, width of slits, and the rate of extra-scattering. Ex- 
periments are performed on the effects of absorption by high 
pressure cell and the disturbance due to an overlapping of diffrac- 
tion peaks. An observation is presented on the pressure-induced 
transformation in RbBr. (author). 


26774 (JAERI-M-93-228, pp. 975-982) Neutron scattering 
cross sections of liquid hydrogen and deuterium for cold neu- 
tron production. Morishima, Nobuhiro (Kyoto Univ. (Japan). 
Faculty of Engineering); Mizobuchi, Daisuke. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-—: 5. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 10-12 Mar 1993; JAERI-CONF-2). In Proceedings of the 
fifth international symposium on advanced nuclear energy re- 
search: Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

The double-differential and total cross sections for neutron scat- 
tering from liquid hydrogen and deuterium at temperatures between 
the melting and boiling points are calculated. It is based on a gen- 
eralized cross-section model describing properly the molecular 
motions in the liquids in terms of individual translations and inter- 
molecular correlations. Intramolecular motions such as the nuclear 
spin correlations, free rotations and harmonic vibrations are also 
included similarly to the Young-Koppel model. The results of 
numerical calculations agree very well with a variety of the experi- 
mental cross-section results, both double-differential and total, at 
different temperatures and in different ortho-para contents over a 
wide range of incident neutron energies. Furthermore it is shown 
that the velocity autocorrelation functions inherent in the liquids are 
determined successfully. (author). 


26775 (JAERI-M—93-228, pp. 983-988) High pressure appa- 
ratus for neutron diffraction study. Oomi, Gendo (Kumamoto 
Univ. (Japan). Faculty of General Education); Shiozaki, Yoichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 1993. 
(CONF-9303258-: 5. international symposium on advanced nuclear 
energy research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). 
In Proceedings of the fifth international symposium on advanced 
nuclear energy research: Neutrons as microscopic probes. 1101p. 
Order Number DE94748692. Source: OSTI; NTIS; INIS. 

High pressure apparatus for neutron diffraction study has been 
designed by using barrel-shaped aluminum alloy. The diffraction 
profile of thiourea SC(NH2)>2 was examined at ambient pressure 
and 4.5 kbar at room temperature. It was confirmed that the 
present high pressure apparatus can be used to get a good diffrac- 
tion profile at high pressure up to at least 10 kbar. (author). 


26776 (JINR-E—14-93-279) Accurate determination of | C 
modulation parameter in Sr, Ba,;_, Nb2 O¢ from second order 
satellites of neutron diffraction TOF (Time-Of-Flight) spectra. 
Prokert, F. (Forschungszentrum Rossendorf e.V. (FZR), Dresden 
(Germany)); Savenko, B.N.; Balagurov, A.M. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Neutron Physics. 
1993. 10p. Order Number DE94629003. Source: OSTI; NTIS (US 
Sales Only); INIS. 

12 refs.; 4 figs.; 1 tab. 

The nature of the incommensurate structure modulation in nio- 
bates of the tungsten bronze type has been dealt with in numerous 
investigations. The influence of the crystal imperfections upon the 
incommensurate modulation was discovered in barium sodium nio- 
bate. Our neutron diffraction investigations show that the similar 
effect is observed also in strontium barium niobate. Near the 
known phase transitions at ~200 and ~60 K slight anomalies are 
seen in two regions of the temperature dependence of the modula- 
tion parameter 6. This behavior of 6 gives grounds for the 
conclusion that the order relation of the two inter growing or- 
thorhombic structures changes in these phase transitions. It fits 
with the electron diffraction data. 12 refs.; 4 figs.; 1 tab. 
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26777 (LA-12698-C, pp. 7, Paper 49) Muon level-crossing 
resonance results from LAMPF. Cooke, D.W. (Los Alamos Na- 
tional Laboratory, NM (United States)); Leon, M.; Paciotti, M.A.; 
Pillai, C.; Bennett, B.L.; Rivera, O.; Smith, J.L.; Hults, W.L.; Cos, 
S.F.J.; Estle, T.L. Los Alamos National Lab., NM (United States). 
Jan 1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the international Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

Muon level-crossing resonance (LCR) spectroscopy is a well- 
established variant of muon spin rotation/relaxation (uSR). In 1991 
the LAMPF uSR program took a new and exciting turn: instead of 
time-differential SR that has been done previously, a new 
program-yuLCR-employing a time-integral technique was begun. 
Time-differential methods limit the »* stopping rate and thereby 
suffer a very drastic data rate penalty at LAMPF because of the 
low duty factor, but this is not true of time-integral methods. Con- 
sequently, all of the intense muon flux available at the LAMPF 
stopped muon channel (= 2 x 107 y*/s) can effectively be used. 
Utilizing the newly-commissioned integral-counting u.LCR spectrom- 
eter, three experiments have been conducted during the recent 
beam time: (1) wLCR in Al:Cu; (2) wLCR in Si:Al; and (3) unusual 
magnetic field dependence of muon polarization in polycrystalline 
Si. 


26778 (LA-12698-C, pp. 8, Paper 44) Field dependence of 
the longitudinal muon polarization in polycrystailine semicon- 
ductors. Meier, P.F. (Universitaet Zuerich (Switzerland)). Los 
Alamos National Lab., NM (United States). Jan 1994. (CONF- 
9304145—: International workshop on low energy muon science 
(LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In Pro- 
ceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

The constant muon polarization for anomalous muonium exhibits 
a peculiar field dependence which represents an easily measurable 
signature of anomalous muonium centers even in polycrystalline 
materials. Furthermore it can be used to extract information on the 
dynamical destruction of the state upon temperature variations and 


it might also be useful to investigate muonium in amorphous mate- 
rials. 


26779 (LA-12698-C, pp. 8, Paper 45) Sensitive uSR studies 
of structure and diffusion at ISIS. Cox, S.F.J. (ISIS Pulsed Muon 
Facility, Chilton (United Kingdom)). Los Alamos National Lab., NM 
(United States). Jan 1994. (CONF-9304145—: International work- 
shop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). In Proceedings of the International 
Workshop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

A cosmopolitan user community at ISIS applies uSR spec- 
troscopy widely in solid state and chemical physics. Studies which 
benefit most from the pulse nature of the source are those which 
require measurement of very slow muon spin relaxation: back- 
ground free ISIS spectra allow uSR signals to be followed out to at 
least 10 muon lifetimes. Experiments on metallic, dielectric and or- 
ganic systems are highlighted. 


26780 (LA—12698-C, pp. 8, Paper 46) Recent pulsed Sr ac- 
tivities at UT-MSL/KEK. Nagamine, Kanetada (Univ. of Tokyo 
(Japan)). Los Alamos National Lab., NM (United States). Jan 1994. 
(CONF-9304145-—: International workshop on low energy muon sci- 
ence (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 1993). In 
Proceedings of the International Workshop on Low Energy Muon 
Science: LEMS’ 93. 552p. Order Number DE94006495. Source: 
OSTI; NTIS; INIS. 

Recent remarkable results of uSR experiments on condensed 
matter studies at the pulsed muon facility of UT-MSL/KEK are 
reviewed. Special emphasis are given on the SR studies for artifi- 
cial magnetic superlattice, LaSrCuO high T, superconductor and 
the uwSR and photon luminescence combined studies on alkali 
halides, etc. Future directions of the UT-MSL facility is also given. 





26781 (LA-12698-C, pp. 8, Paper 47) The SR facilities at 
PSI: Developments and results. Herlach, D. (Paul Scherrer Insti- 
tute, Villigen (Switzerland)). Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the International Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The present state and planned future developments of the uSR 
User Facilities at PSI are presented together with a brief review of 
the current research activities. The first stage of a proposal de- 
signed to extract low-energy muons from superfluid liquid helium is 
discussed in some more detail. 


26782 (LA—12698-C, pp. 9, Paper 48) The »SR-93 confer- 
ence in Maui. Brewer, J.H. (Univ. of British Columbia, Vancouver 
(Canada)). Los Alamos National Lab., NM (United States). Jan 
1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 93. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

The 6th International Conference on Muon Spin Rotation/ 
Relaxation/Resonance (uSR) was hekd at the Maui Intercontinental 
Resort, Wailea, Maui, Hawaii from June 6 to June 11, 1993. It was 
immediately preceded by a Summer School on uSR at the same 
location from May 31 to June 4. The Summer School was attended 
by over 60 students and lecturers, most of whom stayed for the 
Conference, which was attended by a total of over 120 partici- 
pants. The author lists the titles and authors of papers presented, 
arranged by topic. 


6652 Solid-State Plasma 


26783 (CIEMAT—717) Application of  laser-produced- 
plasmas to determination of carbon content in steel. Ortiz, M.; 
Aragon, C.; Aguilera, J.A.; Campos, J. Centro de Investigaciones 
Energeticas, Medioambientales y Tecnologicas (CIEMAT), Madrid 
(Spain). [1994]. 94p. (In Spanish). Order Number DE94783056. 
Source: OSTI; NTIS. 

This paper describes an analytical method to determine carbon 
content in solid and molten steel. It is based on the study of the 
emission spectrum from a Nd-YAG laser produced plasma. The 
light emitted from the plasma is focused to the entrance slit of a 
spectrometer and detected by an OMA Ill system. For every laser 
pulse an spectral range of 100 A are recorded. With the use of 
time-resolved spectroscopy a precision of 1.6% and a detection 
limit of 65 ppm of carbon content in steel have been obtained. 
These values are similar to those of other accurate conventional 
techniques but using optics fiber and laser excitation it is possible 
to made sample calibrations in hostile environments. Also, as the 
analysis are made in real time changes in sample composition can 


be measured without stopping production processes. (Author) 26 
refs. 


6653 Interactions Between Beams and Condensed 
Matter 


Refer also to citation(s) 23927, 25016, 25018, 25035, 25149, 
25437, 26277, 26597, 26627, 26721, 26772 


26784 (BNL-60488) Resonant magnetic scattering in 
holmium at an undulator source. Gruebel, G. (European Syn- 
chrotron Radiation Facility, 38 - Grenoble (France)); Als-Nielsen, 
J.; Vettier, C.; Gibbs, D.; Bohr, J.; Pengra, D. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940819-2: International conference on 
magnetism, Warsaw (Poland), 22-26 Aug 1994). Order Number 
DE94013726. Source: OSTI; NTIS; INIS; GPO Dep. 

The resonance properties of the magnetic cross section of anti- 
ferromagnetic holmium were studied at the L absorption edges. A 
polarization analysis of the magnetic cross section was performed 
at the Ly, and L; edges using 7 polarized incident x-rays. 
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26785 (BNL-60537) Role of implantation-induced defects 
in surface-oriented diffusion of fluorine in silicon. Szeles, C. 
(Brookhaven National Lab., Upton, NY (United States)); Nielsen, 
B.; Asoka-Kumar, P.; Lynn, K.G.; Anderle, M.; Ma, T.P.; Rubloff, 
G.W. Brookhaven National Lab., Upton, NY (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Contract OTKA-2106/91. (CONF- 
9405170-5: 10. international conference on positron annihilation, 
Beijing (China), 23-29 May 1994). Order Number DE94014905. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The annealing behaviour open-volume defects introduced in 
Si(l00) crystals during fluorine implantation and their role in the 
surface-oriented diffusion of F impurities were investigated by 
variable-energy positron beam depth profiling. The defects become 
mobile and undergo recovery at temperatures well below the onset 
of fluorine diffusion at 550°C as seen by secondary ion mass 
spectroscopy (SIMS). The results suggests that after irradiation 
and annealing the F occupies substitutional sites to which positrons 
are insensitive. The anomalous F diffusion seen in SIMS has been 
explained through a two-step diffusion mechanism, in which the dif- 
fusion kinetics is determined by dissociation of the substitutional F 
into an interstitial F and a vacancy, followed by their rapid diffusion 
to the surface. 


26786 (CONF-9308233-—1) Thermal conversion of F, center 
relaxed excited states in KF:Na*. Baldacchini, G. (ENEA, Fras- 
cati (Italy). Dipt. Sviluppo Tecnologie di Punta); Cremona, M.; 
Montereali, R.M.; Giliberti, C.; Scacco, A.; Grassano, U.M.; Shpak, 
A.M. ENEA, Frascati (Italy). Centro Ricerche Energia - Area Ener- 
gia e Innovazione. 1993. 9p. From 9. international conference on 
dynamical processes in excited states of solids; Cambridge, MA 
(United States); 2-6 Aug 1993. Order Number DE94775344. 
Source: OSTI; NTIS (US Sales Only). 

Fa centers in KF:Nat* (2.5%) under excitation in the absorption 
band produce at LHeT an emission peaking at 0.92 micro m, and 
at LNT and higher temperatures another emission peaking at 2.10 
micro m. This result suggests that there is a temperature activated 
process between two different relaxed excited states. 


26787 (CONF-9403123—-1) Nonlinear effects in interactions 
of swift ions with solids. Crawford, O.H. (Oak Ridge National 
Lab., TN (United States)); Dorado, J.J.; Flores, F. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States);Ministry of Education and Science 
(Spain). DOE Contract ACO5-840R21400. Contract 92-0168C. 
From 15. Werner Brandt workshop on penetration phenomena; 
Gainesville, FL (United States); 10-11 Mar 1994. Order Number 
DE94012654. Source: OSTI; NTIS; INIS; GPO Dep. 

The passage of a swift charged particle through a solid gives 
rise to a wake of induced electron density behind the particle. It is 
calculated for a proton penetrating an electron gas having the den- 
sity of the valence electrons in gold, assuming linear response of 
the medium. The induced potential associated with the wake is re- 
sponsible for the energy loss of the particle, and for many effects 
that have captured recent interest. These include, among others, 
vicinage effects on swift ion clusters, emission of electrons from 
bombarded solids, forces on swift ions near a surface, and energy 
shifts in electronic states of channeled ions. Furthermore, the wake 
has a determining influence on the spatial distribution, and charac- 
ter, of energy deposition in the medium. Previous theoretical 
studies of these phenomena have employed a linear wake, i.e., 
one that is proportional to the charge of the projectile, eZ. 
However, in most experiments that measure these effects, the con- 
ditions are such that the wake must include higher-order terms in 
Z. The purpose of this study is to analyze the nonlinear wake, to 
understand how the linear results must be revised. 


26788 (CONF-9403123-2) Charge state distributions from 
highly charged ions channeled at a metal surface. Folkerts, L. 
(Oak Ridge National Lab., TN (United States)); Meyer, F.W.; Schip- 
pers, S. Oak Ridge National Lab., TN (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States);Deutsche 
Forschungsgemeinschaft, Bonn (Germany). DOE Contract ACOS5- 
840R21400. From 15. Werner Brandt workshop on penetration 
phenomena; Gainesville, FL (United States); 10-11 Mar 1994. Or- 
der Number DE94012755. Source: OSTI; NTIS; INIS; GPO Dep. 
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The vast majority of the experimental work in the field of multi- 
charged ion-surface interactions, to date, has focused on x-ray and 
particularly on electron emission. These experiments include mea- 
surements of the total electron yield, the emission statistics of the 
electrons, and, most of all, the electron energy distributions. So far, 
little attention has been paid to the fate of the multicharged 
projectile ions after the scattering. To our knowledge, the only mea- 
surement of the charge state distribution of the scattered ions is the 
pioneering experiment of de Zwart et al., who measured the total 
yield of scattered 1+, 2+, and 3+ ions as a function of the primary 
charge state q (q = 1-11) for 20 key Ne, Ar, and Kr ions after re- 
flection from a polycrystalline tungsten target. Their main finding is 
the sudden onset of scattered 3+ ions when inner-shell vacancies 
are present in the primary particles. This suggests that a certain 
fraction of the inner-shell vacancies survives the entire collision 
event, and decays via autoionization on the outgoing path. Since 
the projectiles scattered in the neutral charge state could not be 
detected in the experiment of de Zwart et al., they were not able to 
provide absolute charge state fractions. In our present experiment, 
we focus on the scattered projectiles, measuring both the final 
charge state and the total scattering angle with a single 2D position 
sensitive detector (PSD). This method gives us the number of posi- 
tive, as well as neutral and negative, scattered ions, thus allowing 
us to extract absolute charge state fractions. Using a well-prepared 
single Au(110) crystal and a grazing incidence geometry, we were 
able to observe surface channeling along the [001] channels. 


26789 (CONF-9405170—2) Studies of positron induced Iu- 
minescence from polymers. Xu, J. (Oak Ridge National Lab., TN 
(United States)); Hulett, L.D. Jr.; Lewis, T.A.; Tolk, N.H. Oak Ridge 
National Lab., TN (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 10. international conference on _ positron 
annihilation; Beijing (China); 23-29 May 1994. Order Number 
DE94013622. Source: OSTI; NTIS; INIS; GPO Dep. 

Light emission from polymers (anthracene dissolved in 
polystryrene) induced by low-energy positrons and electrons has 
been studied. Results indicate a clear difference between optical 


emissions under positron and electron bombardment. The positron- 
induced luminescence spectrum is believed to be generated by 
both collisional and annihilation processes. 


26790 (ENEA-RT-INN—-93-18) Apparatus for CARS monitor 
of laser induced dissociation of molecules and clusters in su- 
personic jet. Fantoni, R. (ENEA, Frascati (Italy). Centro Ricerche 
Energia - Area Energia e Innovazione); Giorgi, M.; Lipinska-Kalita, 
K.E.; Snels, M. ENEA, Frascati (Italy). Centro Ricerche Energia - 
Area Energia e Innovazione. Oct 1993. 21p. (CONF-9206448-1: 
14. international symposium on molecular beams, Asilomar, CA 
(United States), 7-12 Jun 1992; RT/INN—93-18). Order Number 
DE94775327. Source: OSTI; NTIS (US Sales Only). 

In order to investigate the interaction between IR-UV laser 
beams and cold species present in a pulsed supersonic molecular 
beam, an apparatus was built with which it is possible to apply 
on-line single shot CARS (Coherent Anti-Stokes Raman Spec- 
troscopy) diagnostics. The experimental set-up is described here, 
together with preliminary results obtained during UV laser induced 
dissociation of cold benzene molecules in the jet. 


26791 (IA-1482) Decay of a laser generated shock wave in 
an aluminium target. Werdiger, M. (Israel Atomic Energy Com- 
mission, Yavne (israel). Soreq Nuclear Research Center). Israel 
Atomic Energy Commission, Tel Aviv (israel). Sep 1993. 118p. (In 
Hebrew). Order Number DE94629014. Source: OSTI; NTIS (US 
Sales Only); INIS. 

When a shock wave arrives at the near surface of a solid mate- 
rial, a radical and fast change occurs in the reflection properties of 
the material. The phenomenon is used to develop a new way to 
measure the transit time of a shock wave in a target. A 10 milliwatt 
He:Ne laser is directed toward the rear surface of the target. The 
reflected beam arrives at a photo-diode with a fast rise time of 150 
psec which detects the instant of the change in the reflection. This 
technique, called ‘continuous back lightning’, is used in experi- 
ments with aluminium foil thickness in the range of 40um <x> 
1000.m. The shock wave is induced by a laser pulse of an inten- 
sity of 3°10'S W/cm?. The results show two main physical regimes: 
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in the first one 40u <x> 210m, there is a constant shock wave 
velocity which in our experiments was measured to be 
(12.81+0.67)km/s. For x > 210um the geometry is one dimen- 
sional for our experimental conditions, while for x > 300um the 
1-D geometry changes to 2 dimensional (2-D) geometry. The 2-D 
shock wave decay asymptotically (x—+00o) to an acoustic wave. 
shock wave is described by a pressure scaling as x—" (n is a posi- 
tive constant). The phenomenological equation of the state is taken 
to be P=A**us + B*us* +Bus, where P is the pressure, us - the 
shock velocity, A and B are constants. Applying our experimental 
results to the solution of the differential equation in this model A*x? 
+ B*x=C*x—" yields a value of n in the range 3.16 <n> 3.51. This 
pressure scaling law agrees with the self-similar solution of a con- 
centrated impact on a surface between two media. This situation is 
well simulated by the laser deposition energy on a metal surface. 
In the experiment a 5% accuracy is achieved. Such a good accu- 
racy has not been achieved so far in a laser induced shock-wave 
measurements in solids. (author). 


26792 (INIS-RU-376, pp. 69) Evolution of Ti alloyed Fe-Ni 
invar magnetic structure under electron low temperature irra- 
diation. Lapina, T.M.; Shabashov, V.A.; Sagaradze, V.V. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. international conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INVAR/physical radiation effects; INTER- 
METALLIC COMPOUNDS; INVAR; MAGNETIC FIELDS; SOLID 
SOLUTIONS 


26793 (INIS-RU-377, pp. 16) Coherent excited ion charge 
states at the exit from the crystal. Krivosheev, O.Eh.; Pivovarov, 
Yu.L. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. GOLD/ion beams; MONOCRYSTALS/ion 
beams; COMPUTERIZED SIMULATION; GOLD; MONOCRYS- 
TALS; ORIENTATION 


26794 (INIS-RU-377, pp. 18) Antiproton channeling. Grank- 
ina, T.V.; Pokhil, G.P.; Khodyrev, V.A. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel'skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesies of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIPROTONS/channeling; ANALYTICAL 
SOLUTION; ANTIPROTONS; CHANNELING; COMPUTERIZED 
SIMULATION; MONOCRYSTALS 


26795 (INIS-RU-377, pp. 19) Second surface state of chan- 
neling electrons. Popov, D.E. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-\ssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesies of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. MONOCRYSTALS/electron channeling; 
ANGULAR DISTRIBUTION; MONOCRYSTALS; SILICON; SUR- 
FACES; WAVE FUNCTIONS 


26796 (INIS-RU-377, pp. 20) Dispersion mechanism of 
repulsive conditions of electron and modulated beam channel- 
ing in crystals. Vysotskij, V.I.; Kuz’min, R.N.; Maksyuta, N.V. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MONOCRYSTALS/electron channeling; 
MONOCRYSTALS; ORIENTATION; POTENTIALS 


26797 (INIS-RU-377, pp. 22) Coulomb excitation of 19F nu- 
clei during channeling in Ge crystal-computerized experiment. 
Pivovarov, Yu.L.; Filimonov, Yu.M. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesies of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FLUORINE 19/coulomb _ excitation; 
MONOCRYSTALS/channeling; COMPUTERIZED SIMULATION; 
MONOCRYSTALS; CHANNELING; ORIENTATION 


26798 (INIS-RU-377, pp. 26) Plane channeling stochastic 
theory. Rozhkov, V.V.; Matyukhin, S.T.; Dyul’dya, S.V. AN SSSR, 


Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 


Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
international meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MONOCRYSTALS/proton channeling; 
ANALYTICAL SOLUTION; FOKKER-PLANCK EQUATION; 
MONOCRYSTALS; ORIENTATION; STOCHASTIC PROCESSES 


26799 (INIS-RU-377, pp. 27) Induced cooling and 
monochromatization of channeling transverse energy in 
relativistic positron anharmonic spectrum in laser effect con- 
dition. Vysotskij, V.I.; Zhmudskaya, N.I.; Kuz’min, R.N.; Maksyuta, 
N.V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MONOCRYSTALS/positron channeling; 
LASER RADIATION; MONOCRYSTALS; OCCUPATION NUMBER; 
RELATIVISTIC RANGE 


26800 (INIS-RU-377, pp. 29) On crystal optimal orientation 
during superstructure visualization. Vergasov, V.L. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ELECTRON CHANNELING/superlattices; 
ATOMIC NUMBER; SUPERLATTICES; MONOCRYSTALS; ORIEN- 
TATION 


26801 (INIS-RU-377, pp. 30) ON ultrasound generation 
during channeling. Borovik, A.S.; Gutlyanskij, E.N.; Malyshevskij, 
V.S. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CHANNELING/monocrystals; BENDING; 
CHANNELING; MONOCRYSTALS; CHARGED PARTICLES; ORI- 
ENTATION; ULTRASONIC WAVES 


26802 (INIS-RU-377, pp. 31) Regular chaotic quantum 
states during plane channeling. Khodyrev, V.A. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHANNELING/monocrystals; CHANNEL- 
ING; MONOCRYSTALS; EIKONAL APPROXIMATION; TIME 
DEPENDENCE; WAVE FUNCTIONS 


26803 (INIS-RU-377, pp. 36) On limit of td(dd) reactions 
effect during axis channeling in crystals. Vysotskij, V.N.; Zh- 
mudskaya, N.G.; Kuz’min, R.N.; Savenkova, N.P. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHANNELING/monocrystals; CHANNEL- 
ING/thermonuciear reactions; CHANNELING; MONOCRYSTALS; 
DEUTERON REACTIONS; TRITIUM TARGET 


26804 (INIS-RU-377, pp. 38) Excitation of ultrasonic oscil- 
lation by electron flux in solid. Grazhdankin, V.N. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesies of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. _MONOCRYSTALS/physical __ radia- 
tion _ effects; SEMICONDUCTOR MATERIALS/polycrystals; 
MONOCRYSTALS; POLYCRYSTALS; TEMPERATURE DEPEN- 
DENCE 


26805  (INIS-RU-377, pp. 41) Intensity of 10-10* H, acous- 
tic radiation induced by charged particle transmission through 
material. Denisov, F.P. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesies of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Short communication. CRYSTALS/charged particles; CRYSTALS; 
ORIENTATION; PHYSICAL RADIATION EFFECTS; SOUND 
WAVES 


26806 (INIS-RU-377, pp. 42) Channeling and energy losses 
of 440 keV protons in Si thin crystals. Kamyshan, A.S.; Ko- 
marov, F.F.; Pozdeeva, T.V.; Liseenko, A.A. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1998. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesies of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON CHANNELING/silicon; 
DENCE ANGLE; MONOCRYSTALS; SILICON 


INCI- 


26807 (INIS-RU-377, pp. 43) Orientation effect in ionization 
energy losses of relativistic electrons in monocrystals. Bilazhe- 
vich, S.V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesies of the proceedings of the 
23. international meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ELECTRON CHANNELING/monocrystals; 
MONOCRYSTALS; ELECTRON-ATOM COLLISIONS 


26808 (INIS-RU-377, pp. 44) Acoustic technique of diag- 
nostics of charged particle beam autodeflection to dielectric 
surface. Burlikov, V.L.; Rozum, E.l. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssiedovatel'skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesies of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MONOCRYSTALS/physical radiation ef- 
fects; DIELECTRIC MATERIALS; INCIDENCE ANGLE; 
MONOCRYSTALS 


26809 (INIS-RU-377, pp. 48) Radiation yields in diamond 
thick monocrystals. Ganenko, V.B.  Zhebrovskij, Yu.V.; 
Kolesnikov, L.Ya.; Rubashkin, A.L.; Sorokin, P.V. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs., 2 figs. DIAMONDS/photon emis- 
sion, DIAMONDS; ELECTRON CHANNELING; GEV RANGE 
01-10; MEV RANGE 100-1000; MONOCRYSTALS; ORIENTATION; 
THICKNESS 


26810 (INIS-RU-377, pp. 49) Radiation yields in silicon 
thick monocrystals. Ganenko, V.B.; Zhebrovskij, Yu.V.; Kalinin, 
B.N.; Kolesnikov, L.Ya.; Potylitsyn, A.P.; Rubashkin, A.L.; Sorokin, 
P.V. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. 2 refs., 2 figs. SILICON/photon emission; 
ELECTRON CHANNELING; GEV RANGE 01-10; INCIDENCE AN- 
GLE; MEV RANGE 100-1000; MONOCRYSTALS; ORIENTATION; 
SILICON 


26811 (INIS-RU-377, pp. 51) Generation effect of coherent 
gamma radiation in silicon crystal at different values of elec- 
tron beam pulsed current. Biazhevich, S.V.; Bochek, G.L.; 
Kulibaba, V.I.; Maslov, N.I.; Ovchinnik, V.D.; Potin, S.M.; Torgov- 
kin, A.V.; Shramenko, B.l. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 fig. ELECTRON CHANNELING/silicon; 
BEAM CURRENTS; SILICON; GAMMA RADIATION; GEV RANGE 
01-10; MONOCRYSTALS; ORIENTATION; SPECTRAL DENSITY; 
THICKNESS 


26812 (INIS-RU-377, pp. 55) Orientation dependence of 
electron-positron pair ionization energy losses in crystals. 
Grinenko, A.A.; Nasonov, N.N. AN SSSR, Moscow (Russian Fed- 
eration); +Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHANNELING/monocrystals; ELEC- 
TRON PAIRS/channeling; CHANNELING; MONOCRYSTALS; 
COHERENT SCATTERING; ELECTRONS; ENERGY LOSSES; 
IONIZATION; ORIENTATION; POSITRONS 


26813 (INIS-RU-377, pp. 66) Peculiarities of relativistic 
electron radiation angular distribution in crystal during move- 
ment near crystallographic planes. Lapin, N.I.; Sanin, V.M. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
in Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. 2 refs. ELECTRON CHANNELING/silicon; 
ANGULAR DISTRIBUTION; BREMSSTRAHLUNG; SILICON; GEV 
RANGE 01-10; INCIDENCE ANGLE; MONOCRYSTALS; ORIEN- 
TATION; PHOTOFISSION; PHOTON EMISSION; URANIUM 238 


26814 


(INIS-RU-377, pp. 70) Point defect complex change 
during hard high energy ion implantation. Antonova, |.V. (AN 
SSSR, Novosibirsk (Russian Federation). Inst. Fiziki Poluprovod- 


nikov); Dvurechenskij, A.V.; Karanovich, A.A.; Rybin, A.V.; 
Shajmeev, S.S.; Kloze, Kh. AN SSSR, Moscow (Russian Federa- 
tion); | Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; SILICON/ 
physical radiation effects; A CENTERS; ENERGY LOSSES; KEV 
RANGE 100-1000; N-TYPE CONDUCTORS; PROTON BEAMS; 
SILICON; XENON 129 BEAMS 


26815 (INIS-RU-377, pp. 71) Study of defects induced by 
high energy V-group ion implantation in silicon. Antonova, |.V.; 
Belykh, T.A.; Ibragimov, R.R.; Kazak, L.A.; Karanovich, A.A.; 





Popov, V.P.; Shajmeev, S.S. AN SSSR, Moscow (Russian Federa- 
tion); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; SILICON/ 
physical radiation effects; ARSENIC IONS; MEV RANGE 10-100; 
MONOCRYSTALS; NITROGEN IONS; POINT DEFECTS; SILI- 
CON; TRAPS 


26816 (INIS-RU-377, pp. 72) DLTS technique study of de- 
fects induced by rare gas ion irradiation of silicon crystal at 
temperature above 600 deg C. Antonova, |.V. (AN SSSR, Novosi- 
birsk (Russian Federation). Inst. Fiziki Poluprovodnikov); Kachurin, 
G.A.; Tyschenko, |.E.; Shajmeev, S.S. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; ARGON IONS; 
HELIUM IONS; KEV RANGE 100-1000; MONOCRYSTALS; NEON 
IONS; PHYSICAL RADIATION EFFECTS; POINT DEFECTS; RA- 
DIATION DOSES; SILICON; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0400-1000 K; TEMPERATURE RANGE 
1000-4000 K; XENON IONS 


26817 —(INIS-RU-377, pp. 73) Study of defects induced by 


boron ion implantation in silicon crystals with different impu- 


rity composition. Antonova, |.V.; Matveeva, E.P.; Shajmeev, 
S.S. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ION IMPLANTATION/a centers; ION 
IMPLANTATION/monocrystals; BORON IONS; IMPURITIES; 
MONOCRYSTALS; KEV RANGE 100-1000; PHYSICAL RADIA- 
TION EFFECTS; RADIATION DOSES; SILICON 


26818 (INIS-RU-377, pp. 74) Paramagnetic defects in 
silicon induced by high energy (16 MeV) nitrogen ion implan- 
tation. Dvurechenskij, A.V.; Karanovich, A.A.; Rybin, A.V.; Belykh, 
T.A.; Urmanov, A.R. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION IMPLANTATION/silicon; ION IMPLAN- 
TATION/vacancies; ANNEALING; SILICON; VACANCIES; MEV 
RANGE 10-100; NITROGEN IONS; PHYSICAL RADIATION EF- 
FECTS; RADIATION DOSES 


26819 (INIS-RU-377, pp. 76) Change of polysilicon film 
characteristics under P and Ar intensive implantation and an- 
nealing. Gajduk, P.I.; Komarov, F.F.; Mil’chanin, O.V.; Solov'ev, 
V.S. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
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charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SILICON/ion implantation; ANNEALING; 
ARGON IONS; FILMS; KEV RANGE 100-1000; PHOSPHORUS 
IONS; POLYCRYSTALS; RADIATION DOSES; SILICON; TEMPER- 
ATURE DEPENDENCE; TEMPERATURE RANGE 1000-4000 K 


26820 (INIS-RU-377, pp. 117) Peculiarity of ion resonance 
elastic scattering use in nuclear microanalysis. Soroka, V.|. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364-: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION MICROPROBE ANALYS!S/crystals; 
ELASTIC SCATTERING; ION BEAMS; CRYSTALS; RESONANCE 
SCATTERING 


26821 (INIS-RU-377, pp. 118) Interaction of electron beam 
with lithium fluoride crystal surface. Rozum, E.|. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (In Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. LITHIUM FLUORIDES/electron 
beams; LITHIUM FLUORIDES/space charge; INCIDENCE ANGLE; 
MEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; RELAX- 
ATION; SURFACES 


26822 (INIS-RU-377, pp. 119) Evolution of implanted Ar 
ion distribution in Be, Al, Si under irradiation by average en- 
ergy Ar polyenergetic beams. Kalin, B.A.; Volkov, N.V.; Gladkov, 
V.P.; Petrov, V.1.; Sabo, S.E.; Rybalko, V.F.; Tolstolutskaya, G.D.; 
Kopanets, |.E.; Baranov, D.S. AN SSSR, Moscow (Russian Feder- 
ation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 
148p. (in Russian). (CONF-9305364—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM/ion implantation; BERYL- 
LIUM/ion implantation; SILICON/ion implantation; ALUMINIUM; 
ARGON IONS; BERYLLIUM; DEPTH; KEV RANGE 01-10; RADIA- 
TION DOSES; RANGE; SILICON; SPATIAL DISTRIBUTION 


26823 (INIS-RU-377, pp. 120) Effect of radiation-induced 
defects on position of impurity with great atomic radius in Ni. 
Neklyudov, |.M.; Tolstolutskaya, G.D.; Marchenko, |.G.; Rybalko, 
V.F.; Kopanets, I.E. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (in Rus- 
sian). (CONF-9305364—: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NICKEL/physical radiation effects; 
ATOMIC NUMBER; BACKSCATTERING; CONCENTRATION RA- 
TIO; HELIUM IONS; IMPURITIES; ION CHANNELING; NICKEL; 
ORIENTATION; XENON 


26824 (INIS-RU-377, pp. 135) Influence of intensive irradia- 
tion and particle energy on deep center formation effect in 
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n-InP. Kozlovskij, V.V.; Kol’chenko, T.I.; Lomako, V.M.; Moroz, 
S.E. AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
issledovatel'skij Inst. Yadernoj Fiziki. 1993. 148p. (In Russian). 
(CONF-9305364—: 23. International meeting on the physics of 
charged particle interaction with crystals, Moscow (Russian Feder- 
ation), 31 May - 2 jun 1993). In Thesises of the proceedings of the 
23. International meeting on the physics of charged particle interac- 
tion with crystals. Order Number DE94631501. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. INDIUM PHOSPHIDES/physical ra- 
diation effects; ELECTRON BEAMS; KEV RANGE 100-1000; M 
CENTERS; N-TYPE CONDUCTORS 


26825  (INIS-RU-377, pp. 136) “He ion channeling in Y-Ba- 
Cu-O film on SrTiO, substrate. Borovik, A.S.; Ivanov, P.B.; 
Kobzev, A.P.; Korneev, D.A.; Chernenko, L.P.; Shirokov, D.M. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 148p. (in Russian). (CONF-9305364—: 23. 
International meeting on the physics of charged particle interaction 
with crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). 
In Thesises of the proceedings of the 23. International meeting on 
the physics of charged particle interaction with crystals. Order 
Number DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. SUPERCONDUCTING FILMS/ion 
channeling; ANGULAR DISTRIBUTION; BACKSCATTERING; 
BARIUM COMPOUNDS; CUPRATES; EPITAXY; HELIUM 4 
BEAMS; ORIENTATION; STRONTIUM COMPOUNDS; SUB- 
STRATES; TITANATES; YTTRIUM COMPOUNDS 


26826 (INIS-RU-377, pp. 137) Damage of Y-Ba-Cu-O film 
crystal lattice under 3.075 MeV ‘He ion irradiation. Borovik, 
A.S.; Kobzev, A.P.; Korneev, D.A.; Potapov, S.N.; Chernenko, 
L.P.; Shirokov, D.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 148p. (In Rus- 
sian). (CONF-9305364-: 23. International meeting on the physics 
of charged particle interaction with crystals, Moscow (Russian Fed- 
eration), 31 May - 2 jun 1993). In Thesises of the proceedings of 
the 23. International meeting on the physics of charged particle in- 
teraction with crystals. Order Number DE94631501. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/physical ra- 
diation effects; BARIUM COMPOUNDS; CUPRATES; HELIUM 4 
BEAMS; ION CHANNELING; MONOCRYSTALS; ORIENTATION; 
YTTRIUM COMPOUNDS 


26827 (INIS-RU-377, pp. 146) Energy and angular distribu- 
tion of selfsputtered atoms. Tolmachev, A.i. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 148p. (In Russian). (CONF-9305364-: 23. Interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 5 refs. CRYSTALS/sputtering; ANGULAR 
DISTRIBUTION; BOLTZMANN EQUATION; CRYSTALS; SPUT- 
TERING; ENERGY SPECTRA 


26828 


(JAERI-M-93-228, pp. 854-861) Prompt gamma-ray 
analysis using JRR-3M cold and thermal neutron guide beams. 
Yonezawa, C. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Haji Wood, A.K.; Magara, 
M.; Hoshi, Wvi.; Tachikawa, E.; Sawahata, H.; Ito, Y. Japan Atomic 


Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF—2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

A permanent and stand-alone neutron-induced prompt gamma- 
ray analysis (PGA) system, usable at both cold and thermal 
neutron beam guides of JRR-3M has been constructed. Neutron 
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flux at the sample positions were 1.4x10° and 2.4x10” n cm-*s—" 
for the cold and thermal neutrons, respectively. The +-ray 
spectrometer is equipped to acquire three modes of spectra simul- 
taneously: single mode, Compton suppression mode and pair 
mode, in an energy range up to 12 MeV. Owing to the cold neu- 
tron guide beam and the low +-ray background system, analytical 
sensitivities and detection limits better than those in other PGA 
systems have been achieved. Analytical sensitivity and detection 
limit for 73 elements were measured. Boron, Gd, Sm and Cd are 
the most sensitive elements with detection limits down to 1 to 10 
ng. For some elements such as F, Al, V, Eu and Hf, decay +-rays 
are more sensitive compared to their respective prompt y-ray. Ana- 
lytical sensitivity of several heavy elements through detection of 
characteristic X-rays was higher than that through the prompt 7-ray 
detection. Analytical applicability of some sensitive elements such 
as B, H, Gd and Sm were examined. Isotopic analysis of Ni and Si 
were also examined. (author). 


26829 (JAERI-M-—93-228, pp. 953-958) Application of neu- 
tron spin echo spectroscopy to dynamical behaviors of 
condensed matter. Komura, Shigehiro (Hiroshima Univ. (Japan). 
Faculty of Integrated Arts and Sciences); Takeda, Takayoshi; Seto, 
Hideki. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

Some applications of neutron spin echo spectrometry to dynami- 
cal behaviors of several systems are discussed and envisaged for 
the newly built neutron spin echo spectrometer at JRR-3M. In 
particular the dynamics of shape fluctuation in ‘Water-in-oil’ mi- 
croemulsion droplet system is discussed in some detail. It is shown 
that the relaxation time of the over-damped motion of the shape 
fluctuation to restore the spherical form may depend on the spon- 
taneous radius of the surfactants. It is stressed that a plenty of 
systems whose dynamical behaviors have ever been studied so far 
by neutron scattering await the present day renovation of data by 
means of neutron spin echo spectrometer that allows highest reso- 
lution of transferred wavevector and frequency ever achieved using 
neutrons. (author). 


26830 (JAERI-M—93-228, pp. 989-996) Polarized thermal 
neutron field around polarized helium-3 gas cells in a nuclear 
reactor. Ishikawa, Kenichi (Tokyo Univ. (Japan). Faculty of Engi- 
neering); Iguchi, Tetsuo; Nakazawa, Masaharu. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1993. (CONF- 
9303258-—: 5. international symposium on advanced nuclear energy 
research, Mito (Japan), 10-12 Mar 1993; JAERI-CONF-2). In Pro- 
ceedings of the fifth international symposium on advanced nuclear 
energy research: Neutrons as microscopic probes. 1101p. Order 
Number DE94748692. Source: OSTI; NTIS; INIS. 

A Monte Carlo simulation study was made on the production of 
polarized thermal neutron field using polarized °He gas cells as 
neutron spin-filters in a nuclear reactor. First, the spin-dependent 
neutron transport equation was formalized by introducing the pro- 
jection of neutron spin into the phase space of neutron state. 
Second, Monte Carlo calculations were carried out on the neutron 
polarization and flux around polarized *He gas cells in graphite 
moderators, where monoenergetic approximation was used and 
spin flip in scattering was taken into account. The results indicate 
that highly polarized thermal neutron field can be obtained effi- 
ciently by inserting polarized *He gas cells into the current thermal 
neutron field in the graphite column, instead of using the cells in 
neutron beam lines outside reactors or accelerators. (author). 


26831 (JINR-E-7-93-356) On ionic charge distributions of 
heavy evaporation residues passing through a carbon foil. 
Sagajdak, R.N.; Eremin, A.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Nuclear Reactions. 1993. 
10p. Order Number DE94629016. Source: OSTI; NTIS (US Sales 
Only); INIS. 

18 refs.; 7 figs.; 2 tabs. Submitted to Nucl. Instrum. Methods 
Phys. Res., Sect. B. 





Parameters of the ionic charge distributions, i.e. mean charge 
values and charge distribution widths, for very heavy (Z > 53) ions 
passing through a carbon foil were analyzed from the view point of 
applicability of known empirical systematics. Strong deviations (up 
to 60%) for experimental mean charge values were obtained from 
those deduced from empirical formulae at energies of ions less 
than 0.1 MeV/a mu. Corrections providing a general agreement 
with the experimental data within of +6% at the energies of ions 
0.001 < E < 10 MeV/a mu to the formula of Shima et al. are pro- 
posed. New systematics of the widths for charge distributions is 
also presented. The obtained systematics were used in ion-optical 
calculations of transportation of evaporation residues through the 
electrostatic recoil separator VASSILISSA. 18 refs.; 7 figs.; 2 tabs. 
18 refs.; 7 figs.; 2 tabs. Submitted to Nucl. Instrum. Methods Phys. 
Res., Sect. B. 


26832 (JINR-E—14-94-20) High-energy ionoluminescence of 
LIF. Skuratov, V.A. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Reactions); Didyk, A.Yu.; Abu 
AlAzm, S.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions. 1994. 11p. Order Number 
DE94629015. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section B. 

The luminescence of pure crystals of lithium fluoride during irra- 
diation by the ions B (13.6 MeV), Ne (26.7 MeV), Ar (46.3 MeV), 
Kr (210 MeV) and Xe (158 MeV) is investigated. Spectra were reg- 
istered at the temperature of 80 -300 K in the wavelength range of 
250 - 700 nm. Spectral distribution is characterized by a set of wide 
bands with maxima of 670, 525, 330 and 296 nm. Possible reasons 
of the luminescence yield of ultraviolet band of 296 nm depen- 
dence on ion type and energy at liquid nitrogen temperature with 
regard to radiation damaging of LiF are discussed. 6 refs., 6 figs. 


26833 (JINR-R—1-93-213) Observation of asymmetrical two- 
cone Vavilov-Cherenkov radiation in biaxial crystal of 
triglycinesulphate emitted by 658 MeV protons passing along 
bi normal. Zrelov, V.P. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems); Lupil’tsev, V.P.; 
Ruzicka, J. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Nuclear Problems. 1993. 11p. (In Russian). Order 
Number DE94629017. Source: OSTI; NTIS (US Sales Only); INIS. 

9 refs.; 5 figs.; 2 tabs. Submitted to Zh. Ehksp. Teor. Fiz. 

The paper deals with the directivity and polarization properties of 
the Vavilov-Cherenkov radiation (VChR) produced in passage of 
658 MeV protons along an optical axis (bi normal) crystal of 
triglycinesulphate (TGS). The azimuthal distribution of the radiation 
turned out to be rather peculiar. First, it was asymmetrical about 
the plane running through the velocity vector of the beam particles 
perpendicularly to the plane of optical axes (POA). This VChR 
asymmetry was not observed in three earlier studied cases of 660 
MeV protons passing through the main dielectric axes of a biaxial 
TGS crystal (i.e. when particles move along the small and the 
large bisectrix and perpendicularly to the plane of optical axes). 
Secondly, the azimuthal distribution of the VChR has a form of two 
symmetrical semi cones with different cone angles (their sections 
perpendicular to the proton beam axis resemble half-horseshoes 
inserted into each with their arcs outward). It also appeared that 
the outer VChR cone, F_, is practically polarized only in the POA, 
while the inner cone, F,, has more complicated polarization, i.e. in 
the angular region ¢ ~ 90° perpendicularly to the POA. Formulae 
are obtained for radiation directivity at any angle ¢ for this asym- 
metrical two-cone radiation. Comparison of the VChR emission 
angles calculated by these formulae and measured in experiment 
shows good agreement (within the measurement errors for the az- 
imuthal) wave distribution of F, (inner cone) and some systematic 
excess (= 0.5°) for wave angles of F_ (outer cone). 9 refs.; 5 figs.; 
2 tabs. 9 refs.; 5 figs.; 2 tabs. Submitted to Zh. Ehksp. Teor. Fiz. 


26834 (LA-UR-94-2032) Plasma and ion beam processing 
at Los Alamos. Rej, D.J. (and others); Davis, H.A.; Henins, |. Los 
Alamos National Lab., NM (United States). [1994]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940634—7: 10. international conference on 
high power particle beams, San Diego, CA (United States), 20-24 
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Jun 1994). Order Number DE94014293. Source: 
INIS; GPO Dep. 

Efforts are underway at Los Alamos National Laboratory to utilize 
plasma and intense ion beam science and technology of the pro- 
cessing of advanced materials. A major theme involves surface 
modification of materials, e.g., etching, deposition, alloying, and im- 
plantation. In this paper, we concentrate on two programs, plasma 


source ion implantation and high-intensity pulsed ion beam deposi- 
tion. 


OSTI; NTIS; 


26835 (LA-UR-94-2126) initial design of a 1 megawatt av- 
erage, 150 kilovolt pulse modulator for an industrial plasma 
source ion implantation processor. Reass, W.A. (Los Alamos 
National Lab., NM (United States)); Deb, D. Los Alamos National 
Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940678-3: 21. international power modulator symposium, 
Costa Mesa, CA (United States), 28-30 Jun 1994). Order Number 
DE94014421. Source: OSTI; NTIS; GPO Dep. 

Plasma Source lon Implantation (PSII) is a materials surface 
modification process which can be used to improve performance 
characteristics of manufacturing tooling and products. Since im- 
provements can be realized in surface hardness, reduced friction, 
wear, galling, and increased resistance to corrosion, PSII is appli- 
cable to a broad spectrum of manufactured items. In PSIl, the 
object to be implanted is placed in a weakly ionized plasma and 
pulsed to a high negative voltage. The plasma ions are accelerated 
into the object’s surface, thereby changing its’ chemical and physi- 
cal composition. The plasma dynamic load impedance is highly 
variable, dependent on implant object area, plasma density, and 
material composition. The modulator load impedance may be a few 
tens of ohms and a few thousand picofarads early in time. Late in 
time, the load may appear as 20,000 Ohms and 100 picofarads. 
The modulator system must accommodate any process changes, 
in addition to (frequent) initial “start-up” object arcs (from impuri- 
ties). To implant the required ion densities in a minimum of time, 
mutti-kilohertz rep-rates are often required. An evolutionary design 
approach was utilized to design a cost-effective and reliable modu- 
lator system with components of established performance, suitable 
for a manufacturing environment. This paper, in addition to pre- 
senting the anticipated modulator design required for the PSIl 
application, will review similar modulator topologies and determine 
operational lifetime characteristics. Further improvements in system 
electrical efficiency can also be realized with incremental design 
modifications to the high voltage switch tubes. Development op- 
tions for upgraded switch tubes of higher efficiency will also be 
presented. 


26836 (LA-UR-94-2176) lon beam generation and propaga- 
tion for plasma processing applications. Faehl, R.J.; Rej, D.J. 
Los Alamos National Lab., NM (United States). 7 Jun 1994. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940634-8: 10. international con- 
ference on high power particle beams, San Diego, CA (United 
States), 20-24 Jun 1994). Order Number DE94014428. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Intense ion beams are being employed at Los Alamos to deposit 
thin films. Extraction geometry magnetically-insulated ion diodes 
(MID) are used to generate ion beams with currents up to 35 kA at 
450 kV in a one-half microsecond long pulse. Multidimensional 
electromagnetic particle-in-cell (PIC) simulations have been per- 
formed to model the generation, extraction, and focusing of proton 
beams in realistic geometries. A ballistically focused MID has been 
studied to achieve the high deposition rates needed to form ablation 
plumes that preserve stoichiometric ratios. A high density waist with 
a diameter less than 8 cm is calculated near the geometrical focus. 
Extraction efficiency, beam divergence downstream of the aperture, 
and neutralization issues have been studied with the simulations. 
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26837 (IC—93/329) On the conductance sum rule for the hi- 
erarchical edge states of the fractional quantum hall effect. Ma 
Zhongshui (Academia Sinica, Beijing, BJ (China). Inst. of Theoreti- 
cal Physics); Chen Yixin; Su Zhaobin. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1993. 11p. Order Number 
DE94629030. Source: OSTI; NTIS (US Sales Only); INIS. 

The conductance sum rule for the hierarchical edge channel 
currents of a Fractional Quantum Hall Effect state is derived analyt- 
ically within the Haldane-Halperin hierarchy scheme. We provide 
also an intuitive interpretation for the hierarchical drift velocities of 
the edge excitations. (author). 12 refs. 


26838 (IC—93/330) Universal spectral correlations at the 
mobility edge. Kravtsov, V.E. (International Centre for Theoretical 
Physics, Trieste (Italy)); Aronov, A.G.; Lerner, |.V.; Altshuler, B.L. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1993. 13p. Order Number DE94629031. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The two-point spectral correlation function for a quantum particle 
in a random potential is calculated in the vicinity of the Anderson 
transition in d > 2 dimensions. Based on this, the variance of the 
number of states N in a given energy interval with <N> >> 
1(<...> means the ensemble average) is shown to have a univer- 
sal behaviour, <(N-<N>)*> = <N>2?/9, different from that in both 
metallic and insulator regime. This is much smaller than a naive di- 
mensional estimation would give. The suppression of fluctuations N 
is due to nontrivial cancellations resulting from the causality and 
scaling requirements. These cancellations are necessary for the 
spectral correlation function to satisfy an exact sum rule resulting 
from the conservation of the total number of states. (author). 13 
refs, 1 diagram. 


26839 (IC—93/338) Biaxiality of chiral liquid crystals. Longa, 
L. (International Centre for Theoretical Physics, Trieste (Italy)); Tre- 
bin, H.R.; Fink, W. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1993. 36p. Order Number DE94629032. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using extended deGennes-Ginzburg-Landau free energy expan- 
sion in terms of the anisotropic part of the dielectric tensor field 
Q.e(x) a connection between the phase biaxiality and the stability 
of various chiral liquid crystalline phases is studied. In particular 
the cholesteric phase, the cubic Blue Phases and the phases char- 
acterized by an icosahedral space group symmetry are analysed in 
detail. Also a general question concerning the applicability of the 
mean-field approximation in describing the chiral phases is ad- 
dressed. By an extensive study of the model over a wide range of 
the parameters a new class of phenomena, not present in the orig- 
inal deGennes-Ginzburg-Landau model, has been found. These 
include: (a) re-entrant phase transitions between the cholesteric 
and the cubic blue phases and (b) the existence of distinct phases 
of the same symmetry but of different biaxialities. The phase biaxi- 
ality serves here as an extra scalar order parameter. Furthermore, 
it has been shown that due to the presence of the competing bulk 
terms in the free energy, the stable phases may acquire a large 
degree of biaxiality, also in liquid crystalline materials composed of 
effectively uniaxial molecules. A study of icosahedral space group 
symmetries gives a partial answer to the question as to whether an 
icosahedral quasicrystalline liquid could be stabilized in liquid crys- 
tals. Although, in general, the stability of icosahedral structures 
could be enhanced by the extra terms in the free energy no abso- 


lutely stable icosahedral phase has been found. (author). 16 refs, 3 
figs, 1 tab. 


26840 


(IC-93/345) Temperature dependence of magne- 
topolarons in a parabolic quantum dot in arbitrary magnetic 
fields. Zhu Kadi (International Centre for Theoretical Physics, Tri- 


este (Italy)); Gu Shiwei. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 19938. 18p. Order Number 
DE94629033. Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature and the size dependence of a magnetopolaron 
in a harmonic quantum dot with an external magnetic field normal 
to the plane of the quantum dot are investigated theoretically. For 
a weak magnetic field (we < wyo), both the cyclotron mass m*c, 
and the cyclotron mass m*,_ are the increasing functions of tem- 
perature, whereas for strong magnetic fields (we > wy 9), the 
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cyclotron mass m*c, is the decreasing function of temperature, 
while the cyclotron mass m*,.— is the increasing function of tem- 
perature. (author). 27 refs, 2 figs. 


26841 (IC—93/346) Electric-field effects on shallow donor 
impurity in a harmonic quantum dot. Zhu Kadi (international 
Centre for Theoretical Physics, Trieste (Italy)); Gu Shiwei. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Oct 1993. 17p. 
Order Number DE94629034. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Electric-field effects on shallow donor impurity states in a har- 
monic quantum dot are investigated theoretically using the 
effective-mass approximation within the strong confinement regime. 
It is shown that the transition energies between the ground state 
and the low-lying excited states shrink with enhancement of electric 
field strength. The results also indicate that the transition energy 
allowed for left circular light polarization increases with enhance- 
ment of magnetic field strength, while the transition energy allowed 
for right circular light polarization decreases with increasing mag- 
netic field strength. (author). 26 refs, 3 figs. 


26842 (IC-93/354) Fermion-spin transformation to imple- 
ment the charge-spin separation. Feng, S.; Su, Z.B.; Yu, L. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1993. 49p. Order Number DE94629035. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A novel approach, the fermion-spin transformation implement the 
charge-spin separation, is developed to study the low-dimensional t 
- J model. In this approach, the charge and spin degrees of free- 
dom of the physical electron are separated, and the charge degree 
of freedom is represented by a spiniess fermion while the spin de- 
gree of freedom is represented by a hard-core boson. The on-site 
local constraint for single occupancy is satisfied even in the mean- 
field approximation and the sum rule for the physical electron is 
obeyed. This approach can be applied to both one and two- 
dimensional systems. In the one-dimensional case, the spinon as 
well as the physical electron behaves like Luttinger liquids. We 
have obtained a gapless charge and spin excitation spectrum, a 
good ground state energy, and a reasonable electron-momentum 
distribution within the mean-field approximation. The correct expo- 
nents of the correlation functions and momentum distribution are 
also obtained it the squeezing effect and rearrangement of the spin 
configurations are taken into account. In the two-dimensional case, 
within the mean-field approximation the magnetized flux state with 
gap in the spinon spectrum has the lowest energy at half-filling. 
The antiferromagnetic long-range order is destroyed by hole doping 
of the order x 10/15% for t - J = 3/5 and a disordered flux state 
with gapless spinon spectrum becomes stable. The calculated spe- 
cific heat is roughly consistent with observed results on copper 
oxide superconductors. The possible phase separation is also dis- 
cussed at the mean-field level. (author). 56 refs, 6 figs. 


26843 (IC-93/374) Temperature dependence of a magne- 
topolaron in a harmonic quantum dot in resonant magnetic 
fields. Zhu Kadi (International Centre for Theoretical Physics, Tri- 
este (Italy)); Gu Shiwei. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1993. 18p. Order Number 
DE94629036. Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature and the size dependence of a magnetopolaron 
in a harmonic quantum dot are investigated theoretically in the 
presence of an external magnetic field normal to the plane of the 
quantum dot. It is shown that in resonant magnetic field, the two 
cyclotron masses (m*:, and m*-_) in a harmonic quantum dot are 
each split into two cyclotron masses, respectively. The upper 
branches of m*<, and m*,_ are the increasing functions of tem- 
perature, while the lower branches of m*<, and m*-_ are the 
slowly decreasing functions of temperature. The results also show 
that the resonant magnetic fields are different in the quantum dots 
of different sizes. (author). 26 refs, 2 figs. 


26844 (IC-93/383) A new FHNC scheme for Gutzwiller cor- 
related wave functions. Wang, X.Q.G. (international School of 
Advanced Studies, Trieste (italy)); Fantoni, S.; Tosatti, E.; Yu, L. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 
11p. (SISSA—83/93/CM/MB.). Order Number DE94629037. Source: 
OSTI; NTIS (US Sales Only); INIS. 





A new set of integral equations in Fermi Hyper-Netted Chain 
scheme, named GHNC is formulated for Gutzwiller correlated wave 
functions. The well-known exact analytical results of Vollhardt, Met- 
zner and Gebhard for the one and infinite dimension Gutzwiller 
paramagnetic wave functions are recovered as a byproduct of the 
theory. In approximate form, the theory is applicable to arbitrary 
Gutzwiller correlated wave functions, irrespective of the space di- 
mensionality of the model. (author). 15 refs, 4 figs. 


26845 (IC-93/393) Magnetic field effects on strong- 
coupling polaron in quantum dots. Zhu Kadi. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1993. 11p. Order 
Number DE94629038. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetic field effects on strong-coupling polaron in a parabolic 
quantum dot are investigated by the Landau-Pekar variation treat- 
ment. The polaron binding energy and the average number of 
virtual phonons around the electron as functions of magnetic field 
strength and the effective confinement length of the quantum dot 
are obtained in the Gaussian function approximation. It is shown 
that in the presence of magnetic fields, the polaron binding energy 
increases with enhancement of the magnetic field strength. The 
magnetic field effects on the average number of virtual phonons 
around the electron are very small for strong electron-LO-phonon 
coupling. (author). 24 refs, 4 figs. 


26846 (IC-93/394) Resonant shallow donor magnetopo- 
laron effect in a GaAs/AlGaAs quantum dot in high magnetic 
fields. Zhu Kadi. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1993. 13p. Order Number DE94629039. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Resonant shallow donor magnetopolaron effect in a GaAs/ 
AlGaAs quantum dot in high magnetic fields is investigated by the 
variational treatment. It is shown that both the cyclotron resonant 
frequency w*,<, due to the 1s-p+ hydrogenic transition and the cy- 
clotron resonant frequency w*-_due to the 1s-p~ hydrogenic 
transition increase with the decrease of the dot size. The cyclotron 
resonant frequency w*<, is always larger than the bulk LO-phonon 
frequency wo, while the cyclotron resonant frequency w*-_ is 
lower than w,o for larger quantum dots (Ip > 2.0.19, fo is the po- 
laron radius). The results also show that the Coulomb interaction 
effect on the resonant frequencies is significant. (author). 26 refs, 3 
figs. 


26847 (IC—94/19) Asymptotically exact solution of the 
multi-channel resonant-level model. Zhang Guangming; Su 
Zhaobin; Yu Lu. International Centre for Theoretical Physics, Tri- 
este (italy). Jan 1994. 11p. Order Number DE94629040. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An asymptotically exact partition function of the multi-channel 
resonant-level model is obtained through Tomonaga-Luttinger 
bosonization. A Fermi-liquid vs. non-Fermi-liquid transition, result- 
ing from a competition between the Kondo and X-ray edge 
physics, is elucidated explicitly via the renormalization group the- 
ory. In the strong-coupling limit, the model is renormalized to the 
Toulouse limit. (author). 20 refs, 1 fig. 


26848 (IC-94/20) Strong-coupling behaviour of two t - J 
chains with interchain single-electron hopping. Zhang Guang- 
ming; Feng Shiping; Yu Lu. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1994. 11p. Order Number 
DE94629041. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the fermion-spin transformation to implement spin-charge 
separation of constrained electrons, a model of two t - J chains 
with interchain single-electron hopping is studied by abelian 
bosonization. After spin-charge decoupling the charge dynamics 
can be trivially solved, while the spin dynamics is determined by a 
strong-coupling fixed point where the correlation functions can be 
calculated explicitly. This is a generalization of the Luther-Emery 
line for two-coupled t - J chains. The interchain single-electron hop- 
ping changes the asymptotic behaviour of the interchain spin-spin 
correlation functions and the electron Green function, but their ex- 
ponents are independent of the coupling strength. (author). 25 refs. 


26849 (IC-94/21) An asymptotic solution of the oo - d Hub- 
bard model. Zhang, X.Y.; Zhang, G.M. International Centre for 
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Theoretical Physics, Trieste (Italy). Jan 1994. 11p. Order Number 
DE94629042. Source: OSTI; NTIS (US Sales Only); INIS. 

We present an asymptotically exact solution of the oo - d Hub- 
bard model at a special interaction strength U+ corresponding to 
the strong-coupling Fermi-liquid fixed point. This solution is inti- 
mately related to the Tolouse limit of the single-impurity Kondo 
model and the symmetric Anderson model in its strong-coupling 
limit. (author). 30 refs. 


26850 (IC-94/23) The chirality operators for Heisenberg 
spin systems. Subrahmanyam, V. International Centre for Theo- 
retical Physics, Trieste (Italy). Jan 1994. 6p. Order Number 
DE94629043. Source: OSTI; NTIS (US Sales Only); INIS. 

The ground state of closed Heisenberg spin chains with an odd 
number of sites has a chiral degeneracy, in addition to a two-fold 
Kramers degeneracy. A non-zero chirality implies that the spins are 
not coplanar, and is a measure of handedness. The chirality opera- 
tor, which can be treated as a spin-1/2 operator, is explicitly 
constructed in terms of the spin operators, and is given as commu- 
tator of permutation operators. (author). 3 refs. 


26851 (IC—94/24) Block spins and chirality in Heisenberg 
model on Kagome and triangular lattices. Subrahmanyam, V. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 12p. Order Number DE94629044. Source: OST]; NTIS (US 
Sales Only); INIS. 

The spin-1/2 Heisenberg model (HM) is investigated using a 
block-spin renormalization approach on Kagome and triangular lat- 
tices. In both cases, after coarse graining the triangles on original 
lattice and truncation of the Hilbert space to the triangular ground 
state subspace, HM reduces to an effective model on a triangular 
lattice in terms of the triangular-block degrees of freedom viz. the 
spin and the chirality quantum numbers. The chirality part of the ef- 
fective Hamiltonian captures the essential difference between the 
two lattices. It is seen that simple eigenstates can be constructed 
for the effective model whose energies serve as upper bounds on 
the exact ground state energy of HM, and chiral ordered variational 
states have high energies compared to the other variational states. 
(author). 12 refs, 2 figs. 


26852 (IC-94/27) Continuous local symmetry in Ising-type 
models. Randjbar Daemi, S.; Strathdee, J. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1994. 6p. Order Number 
DE94629045. Source: OSTI; NTIS (US Sales Only); INIS. 

A class of generalized Ising models is examined with a view to 
extracting a low energy sector comprising Dirac fermions coupled 
to Yang-Mills vectors. The main feature of this approach is a set of 
gap equations, covariant with respect to one of the 4-dimensional 
crystallographic space groups. (author). 3 refs. 


26853 (IC-94/34) The doping effect on spin-Peieris insta- 
bility. Lu Zhongyi (Academia Sinica, Beijing, BJ (China). Inst. of 
Theoretical Physics); Su Zhaobin; Yu Lu. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1994. 11p. Order Number 
DE94629046. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the effects of doping on spin-Peierls (SP) systems us- 
ing the unimodular mean-field theory. The impurity spins affect the 
singlet valence bond field and renormalize the magnetic excita- 
tions. The SP transition temperature and the energy gap of 
magnetic excitations are reduced by factors ~ n, and ~ n(°/°, re- 
spectively, with n; as the impurity density. At certain value of n,, a 
gapless SP phase occurs, and the interaction between impurities 
becomes RKKY-like. The recently observed reduction of SP transi- 
tion temperature upon doping and occurrence of a spin glass 
phase is interpreted using the proposed theory. (author). 20 refs. 


26854  (IC—94/43) Microscopic theory of normal liquid *He. 
Nafari, N. (international Centre for Theoretical Physics, Trieste 
(Italy)); Doroudi, A. international Centre for Theoretical Physics, 
Trieste (Italy). Mar 1994. 21p. Order Number DE94629047. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have used the self-consistent scheme proposed by Singwi, 
Tosi, Land and Sjoelander (STLS) to study the properties of normal 
liquid *He. By employing the Aziz potential (HFD-B) and some 
other realistic pairwise interactions, we have calculated the static 


ERA Vol. 19, No. 9 527 





66 PHYSICS 
6654 Quantum Physics Aspects of Condensed Matter 


structure factor, the pair-correlation function, the zero sound fre- 
quencies as a function of wave-vector, and the Landau parameter 
F®, for different densities. Our results show considerable improve- 
ment over the Ng-Singwi’s model potential of a hard core plus an 
attractive tail. Agreement between our results and the experimental 
data for the static structure factor and the zero sound frequencies 
is fairly good. (author). 30 refs, 6 figs, 2 tabs. 


26855 (INIS-mf—13949, pp. 12) Quantum mechanical alter- 
nating current conductance of the Thue Morse and Period 
Doubling one-dimensional sequences. Avishai, Y. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Dept. of Physics); Ben- 
Abraham, S.i.; Cohen, J.; Joseph, A. Israel Physical Society, 
Jerusalem (Israel). 1994. 94p. (CONF-9405195-: 1994 annual 
meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In 1994 Israel Physical Society annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALTERNATING CURRENT/electric con- 
ductivity; DENSITY MATRIX; QUANTUM MECHANICS 


26856 (INIS-mf-13949, pp. 13) Alternate current conductiv- 
ity peak broadening on quantum Hall regime. Avishai, Y. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)); Cohen, J. 
Israel Physical Society, Jerusalem (Israel). 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (Israel), 10 May 1994). In 1994 Israel Physical Society an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ELECTRIC CONDUCTIVITY/hall effect; 
ALTERNATING CURRENT; QUANTUM MECHANICS 
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Refer also to citation(s) 25048, 25052, 25064, 25070, 25084, 
25217, 25235, 25484, 25486, 25487, 25543, 26759, 26766, 26825, 
26826 


26857 (ANL/MSD/CP-83133) Effects of interlayer coupling 
on the magnetic and transport properties of superconducting 
multilayers and high-temperature superconductors. Gray, K.E.; 
Hettinger, J.D.; Kim, D.H. Argonne National Lab., IL (United 
States). 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. DMR 91-20000. 
(CONF-940121-4: Superconducting superlattices and multilayers 
and oxide superconductory physics and nanoengineering, Los An- 
geles, CA (United States), 23-28 Jan 1994). Order Number 
DE94014000. Source: OSTI; NTIS; GPO Dep. 

The effect of interlayer coupling on the transport properties and 
dissipation in a magnetic field is reviewed for superconducting 
multilayers including highly-anisotropic high-temperature supercon- 
ductors (HTS). For the applied field parallel to the superconducting 
layers the absence of any Lorentz-force dependence of the dissi- 
pation leads to an explanation other than flux motion. This is 
consistent with a Josephson junction dissipation which dominates 
flux motion of the insulating regions between layers. However, in is 
seen to cross over from phase slips at Josephson junctions to 
depinning of vortices from the external field at high fields and tem- 
peratures. For fields perpendicular to the superconducting layers 
the much greater resistive broadening in HTS is due to dissipation 
by thermally-activated flux motion, consistent with a lack of intrinsic 
pinning. We show experimental evidence that the associated flux 
motion occurs as a result of a crossover from three dimensional 
(8D) vortex lines to 2D independent pancake-like vortices, residing 
in the Cu-O layers. This 3D to 2D crossover occurs after kpT ex- 
ceeds the Josephson coupling energy. 


26858 (DTH-EMI-R-565) Measurement of surface resis- 
tance of high-T, superconductors. Hagensen, M. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Elektromagnetisk Inst. Nov 
1993. 56p. Order Number DE94629073. Source: OSTI; NTIS; INIS. 

This report describes analysis and design of a circular cylindrical 
copper cavity for surface resistance measurement of superconduct- 
ing thin films. The surface resistance is determined by substitution 
of a cavity endwall with the superconducting sample. The aim of 
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the design is to maximize the sensitivity of the cavity. For cavity di- 
ameter/length (D/l) ratios between 1.5 and 2.5, use of the TEp12 
mode will give a better sensitivity compared to the TEo;; mode. For 
D/| ratios greater than 3, the sensitivities for all TE; p modes are 
almost identical. The influence of measurement accuracy on overall 
performance is also determined and conditions for obtaining mea- 
surement accuracies of a few permille are given. (au) (24 refs.). 


26859 (IC—93/336) Correlation effects in high-Tc supercon- 
ductors and heavy fermion compounds. Kuzemsky, A.L. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1993. 22p. Order Number DE94629057. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper describes certain aspects of Highly Correlated Sys- 
tems (HCS) such as high Tc superconductors (HTSC) and some 
new class of Heavy Fermion (HF) systems which have been stud- 
ied recently. The problem is discussed on how the charge and spin 
degrees of freedom participate in the specific character of super- 
conductivity in the copper oxides and competition of the magnetism 
and Kondo screening in heavy fermions. The electronic structure 
and possible superconducting mechanisms of HTSC compounds 
are discussed. The similarity and dissimilarity with HF compounds 
is pointed out. It is shown that the spins and carriers in the copper 
oxides are coupled in a very nontrivial way in order to introduce 
the discussion and the comparison of the Emery model, the t - J- 
model and the Kondo-Heisenberg model. It concerns attempts to 
derive from fundamental multi-band Hamiltonian the reduced effec- 
tive Hamiltonians to extract and separate the relevant low-energy 
physics. A short review of the arguments which seem to support 
the spin-polaron pairing mechanism in HTSC are presented. Many 
other topics like the idea of mixed valence states in oxides, the 
role of charge transfer (CT) excitations, phase separation, self- 
consistent nonperturbative technique, etc. are also discussed. 
(author). 161 refs. 


26860 (IC-93/364) Flux creep with logarithmic U(j) depen- 
dence. Wang Wei (International Centre for Theoretical Physics, 
Trieste (Italy)); Dong Jinming. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1993. 16p. Order Number 
DE94629058. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we have studied the flux motion in a high-T, super- 
conductor. For both field-cooled and zero-field-cooled cases, we 
have numerically solved the flux motion equations, and calculated 
various magnetizations M(t) changing with the time t. The scaling 
behaviour of the magnetization has been obtained. There is a kink 
in the magnetization curve corresponding to the reaching of the 
flux front to the middle of the slab sample. The self-organized criti- 
cal state (SOC) relates to the early time of the flux penetration and 
the effect of temperature on the SOC has been discussed. (au- 
thor). 11 refs, 5 figs. 


26861 (IC—93/370) Magnetic interactions in the Emery 
model. Tran Minhtien. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1993. 25p. Order Number DE94629059. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Emery model CuO, planes in high T. superconductors is 
considered. Treating this model by the cell-perturbation method, a 
singlet-triplet model with effective spin interactions is derived. Both 
superexchange (SE) and Ruderman-Kittle-Kasuya-Yosida (RKKY) 
interactions are calculated. It is found that with increasing carrier 
concentration, the SE interaction decreases, while the RKKY inter- 
action increases. With increasing oxygen transfer both SE and 
RKKY interactions increase. The SE interaction is dominant, except 
for a small region of large hole doping where the SE interaction 
changes its sign. The suppression of the exchange interaction with 
hole doping is found and it may explain the drop of magnetic order 
with hole doping. The magnetic frustrations are also calculated and 
they are found even for zero bandwidth and for the half-filling insu- 
lar case. (author). 19 refs, 5 figs. 


26862 (IC-94/12) Critical dynamics and plastic flow in dis- 
ordered Josephson junction arrays. Dominguez, D. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1994. 13p. Order 
Number DE94629074. Source: OSTI; NTIS (US Sales Only); INIS. 





We present numerical simulations of Josephson junction arrays 
with positional disorder. We study their IV characteristics and vor- 
tex dynamics as a function of disorder. We find that above the 
critical current i, there is a plastic flow of vortices and antivortices 
through channels, characterized by strong fluctuations of the total 
vorticity. For large currents there is a crossover to homogeneous 
flow without vortex fluctuations. We also study the dynamical criti- 
cal behaviour close to ic in the gauge glass mode, calculating 
critical exponents for the voltage onset and voltage fluctuations. 
(author). 20 refs, 3 figs. 


26863 (I\C—-94/13) Breakdown of the law of large numbers 
in Josephson junction series arrays. Dominguez, D.; Cerdeira, 
H.A. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1994. 12p. Order Number DE94629075. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study underdamped Josephson junction series arrays that 
are globally coupled through a resistive shunting load and driven 
by an rf bias current. We find that they can be an experimental re- 
alization of many phenomena currently studied in globally coupled 
logistic maps. We find coherent, ordered, partially ordered and tur- 
bulent phases in the IV characteristics of the array. The ordered 
phase corresponds to giant Shapiro steps. In the turbulent phase 
there is a saturation of the broad band noise for a large number of 
junctions. This corresponds to a break down of the law of large 
numbers as seen in the globally coupled maps. Coexisting with 
this, we find an emergence of novel pseudo-steps in the IV charac- 
teristics. This effect can be experimentally distinguished from the 
Shapiro steps, which do not have broad band noise emission. (au- 
thor). 21 refs, 5 figs. 


26864 (IC-94/14) Order and turbulence in_ rf-driven 
Josephson junction series arrays. Dominguez, D.; Cerdeira, 
H.A. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1994. 14p. Order Number DE94629076. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study underdamped Josephson junction series arrays that 
are globally coupled through a resistive shunting load and driven 
by an rf bias current. We find coherent, ordered, partially ordered 
and turbulent regimes in the IV characteristics. The ordered regime 
corresponds to giant Shapiro steps. In the turbulent regime there is 
a saturation of the broad band noise for a large number of junc- 
tions. This corresponds to a breaking of the law of large numbers 
already seen in globally coupled maps. Coexisting with this, we 
find an emergence of novel pseudo-steps in the IV characteristics. 
(author). 18 refs, 3 figs. 


26865 (INIS-BR-3337) Critical behavior of a Bose-Einstein 
magnetized gas. Silva, M.S. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. 1984. 69p. (in Portuguese). Or- 
der Number DE94629048. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The critical behavior of a d-dimensional ideal gas of uncharged 
bosons with spin S and spectrum of a single particle given by E(K) 
= K° in a uniform magnetic field is examined. The critical expo- 
nents are calculated as a function of the dimensionality of the 
systems and the parameter o for both constant volume and con- 
stant pressure. The relationship between the new critical exponents 
with those calculated by Gunton and Buckingham is established for 
a spiniess Bose-Einstein gas. (author). 


26866 (INIS-BR-3338) Correlations in charged bosons sys- 
tems. Almeida Caparica, A. de. Sao Paulo Univ., Sao Carlos, SP 
(Brazil). Inst. de Fisica e Quimica. Feb 1985. 143p. (in Por- 
tuguese). Order Number DE94629049. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The two and three-dimensional charge Bose gas have been 
studied. In the bidimensional case two different types of interaction 
were considered: I/r and | n(r). The method of self-consistent-field 
was applied to these systems, which takes into account the short 
range correlations between the bosons through a local-field correc- 
tion. By using self-consistent numerical calculations, the structure 
factor S(k~) was determined. The pair-correlation function, the 
ground-state energy, the pressure of the gas and the spectrum of 
elementary excitations were obtained from S (k~). The screening 
density induced by a fixed charged impurity was calculated. In the 


66 PHYSICS 
665410 Superconductivity 


high-density limit our calculations reproduce the results given by 
Bogoliubov's perturbation theory. In the intermediate-density re- 
gion, corresponding to the strongly coupled systems, the results 
are in very good agreement with calculations based on HNC ap- 
proximation as well as Monte Carlo method. The results are 
compared in several situations with RPA results showing that the 
self-consistent method is much more accurate. The two- 
dimensional systems showed to be more correlated than the 
three-dimensional systems showed to be more correlated than the 
three-dimensional one; the gas with interaction /r is also more cor- 
related than the logarithmic one at high densities, but it begins to 
be less correlated than this one in the low-density region. The ther- 
modynamic functions of the two and three-dimensional systems at 
finite temperatures near absolute zero are calculated based upon 
the gas excitation spectra at zero temperature. (author). 


26867 (INIS-mf-13949, pp. 11) Onset of vortices in thin su- 
perconducting strips and wires. Aranson, |. (Department of 
Physics and Jack and Pearl Resnick Institute of Advanced Technol- 
ogy, Bat Ilan University, Ramat Gan (lsrael)); Gitterman, M.; 
Shapiro, B.Y. Israel Physical Society, Jerusalem (israel). 10 May 
1994. 94p. (CONF-9405195-: 1994 annual meeting of the Israel 
Physical Society, Haifa (Israel), 10 May 1994). In Israel Physical 
Society 1994 annual meeting. Order Number DE94630140. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING FILMS/magnetic 
flux; ANALYTICAL SOLUTION; MAGNETIC FIELDS 


26868 (INIS-mf—-13949, pp. 18) Mesoscopic persistent cur- 
rent correlations in the presence of strong magnetic fields. 
Eliyahu, D. (Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics); 
Berkovits, R.; Abraham, M.; Avishai, Y. Israel Physical Society, 
Jerusalem (Israel). 10 May 1994. 94p. (CONF-9405195-—: 1994 an- 
nual meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In Israel Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUPERCONDUCTING COMPOSITES/ 
magnetic fields; ELECTRIC CURRENTS 


26869 (INIS-mf—13949, pp. 23) Fluxon transition in layered 
superconductors and its role in dimensional crossover. 
Horovitz, B. (Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Dept. of Physics). Israel Physical Society, Jerusalem (israel). 10 
May 1994. 94p. (CONF-9405195—: 1994 annual meeting of the Is- 
rael Physical Society, Haifa (Israel), 10 May 1994). In /srae/ 
Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
josephson effect; FLUCTUATIONS; VORTICES 


26870 (INIS-mf—13949, pp. 24) High frequency random tele- 
graph voltage noise in High-Tc films. Jung, G. (Bar-Ilan Univ., 
Ramat-Gan (israel). Dept. of Physics); Shapiro, B. Ya.; Ashkenazy, 
V.; Khalfin, 1.B. Israel Physical Society, Jerusalem (Israel). 10 May 
1994. 94p. (CONF-9405195—: 1994 annual meeting of the Israel 
Physical Society, Haifa (Israel), 10 May 1994). In /srae/ Physical 
Society 1994 annual meeting. Order Number DE94630140. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ABRIKOSOV THEORY/magnetic flux; 
HIGH-TC SUPERCONDUCTORS; SUPERCONDUCTING FILMS 


26871 (INIS-mf-13949, pp. 32) Semiclassical theory of 
magneto transport in superlattices. Miller, D. (Hebrew Univ., 
Jerusalem (israel). Racah Inst. of Physics); Laikhtman, B. Israel 
Physical Society, Jerusalem (Israel). 10 May 1994. 94p. (CONF- 
9405195-: 1994 annual meeting of the Israel Physical Society, 
Haifa (israel), 10 May 1994). In Israel Physical Society 1994 an- 
nual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SUPERLATTICES/bloch equations; ELEC- 
TRICAL PROPERTIES; MAGNETIC FIELDS; SUPERLATTICES 


26872 (INIS-mf-13949, pp. 25) Magneto-conductance of 
isolated Aharonov-Bohm rings. Kammenev, A. (Department of 
Condensed Matter Physics, The Weizman institute of Science, 
Rehovot (israel)); Gefen, Y. Israel Physical Society, Jerusalem (Is- 
rael). 1994. 94p. (CONF-9405195-: 1994 annual meeting of the 
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Israel Physical Society, Haifa (Israel), 10 May 1994). In 1994 Israel 
Physical Society annual meeting. Order Number DE94630140. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AHARONOV-BOHM EFFECT/magnetic 
fields 


26873 (INIS-mf-13949, pp. 26) Temperature-frequency 
dispersion of conductivity and dielectric constant in High- 
Temperature superconductors. Kharitonov, E.V. (Bar-Ilan Univ., 
Ramat-Gan (Israel). Dept. of Physics). Israel Physical Society, 
Jerusalem (israel). 1994. 94p. (CONF-9405195-: 1994 annual 
meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In 1994 Israe/ Physical Society annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/electric 
conductivity; CHALCOGENIDES; TEMPERATURE DEPENDENCE 


26874 (INIS-mf-14206) Nuclear spin relaxation in high-Tc 
superconductors: Final report. Stuttgart Univ. (Germany). 
Physikalisches Teilinstitut 3. 1991. 8p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 13N5577. Order Number 
DE94779145. Source: OSTI; NTIS (US Sales Only); INIS. 

The project was to investigate the electronic states of thallium- 
containing high-Tc superconductors applying the NMR techniques, 
the main goal being to find answers to the following questions not 
yet resolved: (1) What is the valence of the Tl ions in these materi- 
als? (2) What anisotropy is there at the various lattice sites? (3) 
Can metal-type behaviour signs be found? (4) How strong are anti- 
ferromagnetic correlations? (5) How does the structure of the flux 
line lattice look like in the superconducting state? The experiments 
revealed precise information on both the valence and the 
anisotropy of interactions, from which the symmetry of the TI posi- 
tions could be derived. It was possible to directly observe in the 
NMR experiment the exchange of Ca and Tl atoms, and from the 
resulting defect line together with the corresponding knight shift 
and spin-lattice relaxation, metal-type behaviour was concluded to 
occur in the superconductors. A comparative analysis of the spin- 
lattice relaxation at various lattice sites allowed to establish a 
correlation between antiferromagnetic fluctuations and metal-type 
charge carriers, and to describe the influence on the critical tem- 
perature. (orig./MM) 


26875 (INIS-RU-376, pp. 158) Mechanisms of 
temperature superconductivity. Plakida, N.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj = Univ., Moscow (Russian Federation). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (CONF- 
9309159-: 5. international conference on nuclear spectroscopic 
studies of hyperfine interactions, Dubna (Russian Federation), 21- 
25 Sep 1993). In Programme and abstracts of the 5. International 
conference on nuclear spectroscopic investigations of hyperfine in- 
teractions (NSI-HFI-5). Order Number DE94627033. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
superconductivity; BCS THEORY; CUPRATES; FERMI LEVEL; 
SUPERCONDUCTIVITY 


26876 


high- 


(INIS-RU-376, pp. 161) Study of high-tc supercon- 
ductors and family compounds magnetic properties by 
uSR-spectroscopy. Ponomarev, V.N. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 


Moscow (Russian Federation). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1993. 185p. (in Russian). (CONF-9309159-: 5. 
international conference on nuclear spectroscopic studies of hyper- 
fine interactions, Dubna (Russian Federation), 21-25 Sep 1993). In 
Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/muon 
spin relaxation, HIGH-TC SUPERCONDUCTORS/penetration 
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depth; MAGNETIC FIELDS; ORDER-DISORDER TRANSFORMA- 
TIONS; SPIN GLASS STATE; SUPERCONDUCTIVITY 


26877 (INIS-RU-376, pp. 163) Magneto-ordered states of 
Cul and Cu2 nodes in 1-2-3 HTSC-phase. Labutin, |.S. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation); AN 
SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (in Russian). 
(CONF-9309159-—: 5. international conference on nuclear spectro- 
scopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
5. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
cuprates; HIGH-TC SUPERCONDUCTORS/superconductivity; 
CONCENTRATION RATIO; CUPRATES; SUPERCONDUCTIVITY; 
PHASE DIAGRAMS 


26878 (INIS-RU-376, pp. 164) Positron annihilation and su- 
perconductivity. Sedov, V.L. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); AN SSSR, Moscow (Russian Federa- 
tion). Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 
cuprates; HIGH-TC SUPERCONDUCTORS /superconductivity; 
CUPRATES; SUPERCONDUCTIVITY; TRANSITION TEMPERA- 
TURE 


26879 (INIS-RU-376, pp. 166) Experimental determination 
of quanrupole interaction tensor parameters in HTSC lattice 
cation nodes by Moessbauer emission spectroscopy on 
®7Cu(*"Zn), ™Ba(Cs), 5Eu(' Gd) isotopes. Comparison 
with GSF gradient calculation results. Masterov, V.F.; Naredi- 
nov, F.S.; Seregin, V.P.; Seregin, P.P. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); AN SSSR, Moscow (Rus- 
sian Federation). Fizicheskij Inst.; Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1993. 185p. (In Russian). (CONF-9309159-: 
5. international conference on nuclear spectroscopic studies of hy- 
perfine interactions, Dubna (Russian Federation), 21-25 Sep 1993). 
In Programme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. HIGH-TC SUPERCONDUCTORS/ 


cuprates; HIGH-TC SUPERCONDUCTORS/moessbauer effect; 
CUPRATES 


26880 (INIS-RU-376, pp. 170) Superconductivity and Cut 
node amagnetic ordering in YBa,Cu,0, at 6.00<y<7.00. 
Labutin, 1.S. (and others). Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Moskovskij Gosudarstvennyj Univ., Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 185p. (in Russian). (CONF-9309159-—: 5. international 
conference on nuclear spectroscopic studies of hyperfine 
interactions, Dubna (Russian Federation), 21-25 Sep 1993). In Pro- 
gramme and abstracts of the 5. International conference on 
nuclear spectroscopic investigations of hyperfine interactions (NSI- 
HFI-5). Order Number DE94627033. Source: OSTI; NTIS (US 
Sales Only); INIS. 





Short communication. HIGH-TC SUPERCONDUCTORS/ 
cuprates; HIGH-TC SUPERCONDUCTORS/superconductivity; 
CUPRATES; SUPERCONDUCTIVITY; IRON 57 


26881 (INIS-RU-377, pp. 112) Determination of disordered 
layer thickness on interfaces of twins and YBa2Cu30, film/ 
SrTiO; substrate. Borovik, A.S.; Epifanov, A.A.; Kobzev, A.P.; Ko- 
rneev, D.A.; Malyshevskij, V.S.; Potapov, S.N. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1998. 148p. (in Russian). (CONF-9305364—: 23. interna- 
tional meeting on the physics of charged particle interaction with 
crystals, Moscow (Russian Federation), 31 May - 2 jun 1993). In 
Thesises of the proceedings of the 23. International meeting on the 
physics of charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. HIGH-TC SUPERCONDUCTORS/ 
interfaces; HIGH-TC SUPERCONDUCTORS /ion channeling; TI- 
TANATES/interfaces; TITANATES/ion channeling; ANGULAR 
DISTRIBUTION; BACKSCATTERING; BARIUM COMPOUNDS; 
CUPRATES; HELIUM IONS; INTERFACES; MEV RANGE 01-10; 
MONOCRYSTALS; NUCLEAR REACTION YIELD; ORIENTATION; 
STRONTIUM COMPOUNDS; SUBSTRATES; THICKNESS; THIN 
FILMS; TITANATES; TWINNING; YTTRIUM COMPOUNDS 


26882 (INIS-RU-377, pp. 140) Critical current anisotropy 
and magnetization relaxation of YBCO irradiated thickness 
film. Gatal’skaya, V.I.; Gatal’skij, G.V.; Ges’, A.P.; Gritskov, P.V.; 
Kurochkin, L.A.; Kurochkin, S.L. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1993. 
148p. (In Russian). (CONF-9305364-—: 23. International meeting on 
the physics of charged particle interaction with crystals, Moscow 
(Russian Federation), 31 May - 2 jun 1993). In Thesises of the pro- 
ceedings of the 23. International meeting on the physics of 
charged particle interaction with crystals. Order Number 
DE94631501. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. SUPERCONDUCTING FILMS/ 
critical current; SUPERCONDUCTING FILMS/magnetic flux; 
BARIUM COMPOUNDS; CUPRATES; MAGNETIC FIELDS; MAG- 
NETIZATION; RELAXATION; TEMPERATURE DEPENDENCE; 
TEMPERATURE RANGE 0000-0013 K; TEMPERATURE RANGE 
0013-0065 K; YTTRIUM COMPOUNDS 


26883 (LA-UR-94-1666) High field magnetoresistance of 
Lay 99Sto.91CuO,,;. Lacerda, A.; Graf, T.; Cho, J.H.; Thompson, 
J.D.; Maley, M.P. Los Alamos National Lab., NM (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940701-—1: Meet- 
ing on materials and mechanisms of superconductivity: high 
temperature superconductors, Grenoble (France), 4-9 Jul 1994). 
Order Number DE94013123. Source: OSTI; NTIS; GPO Dep. 

The in-plane resistance of a La; 99Sro.9; CuO, single crystal has 
been measured as a function of temperature (4K<T<300K) and 
magnetic field (B<18T). The measurements indicate a strong cou- 
pling between the charge carriers and the interlayer order of the 
out-of-plane Cu?* spin component. 


26884 (LA-UR-94-1822) Application of high temperature 
superconductors to high-gradient magnetic separation. Daugh- 
erty, M.A.; Prenger, F.C.; Hill, D.D.; Daney, D.E.; Worl, L.W.; 
Schake, A.R.; Padilla, D.D. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940812-3: 
29. intersociety energy conversion engineering conference, Mon- 
terey, CA (United States), 7-12 Aug 1994). Order Number 
DE94013127. Source: OSTI; NTIS; GPO Dep. 

High Gradient Magnetic Separation (HGMS) is a powerful 
technique which can be used to separate widely dispersed contam- 
inants from a host material, This technology can separate magnetic 
solids from other solids, liquids or gases. As the name implies 
HGMS uses large magnetic field gradients to separate ferromag- 
netic and paramagnetic particles. HGMS separators usually consist 
of a high-field solenoid magnet, the bore of which contains a fine- 
structured, ferromagnetic matrix material. The matrix material 
locally distorts the magnetic field and creates large field gradients 
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in the vicinity of the matrix elements. These elements then become 
trapping sites for magnetic particles and are the basis for the 
magnetic separation. In this paper we discuss the design and con- 
struction of a prototype HGMS unit using a magnet made with high 
temperature superconductors (HTS). The prototype consists of an 
outer vacuum vessel which contains the HTS solenoid magnet The 
magnet is surrounded by a thermal radiation shield and multilayer 
insulation (MLI) blankets. The magnet, thermal shield and current 
leads all operate in a vacuum and are cooled by a cryocooler. High 
temperature superconducting current leads are used to reduce the 
heat leak from the ambient environment to the HTS magnet. 


26885 (LA-UR-94-1984) °Be and ''B NMR study of super- 
conductivity in boron doped UBe,3. Ahrens, E.T. (Los Alamos 
National Lab., NM (United States)); Heffner, R.H.; Hammel, P.C.; 
Reyes, A.P.; Smith, J.L.; Clark, W.G. Los Alamos National Lab., 
NM (United States). 9 Jun 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408113-1: SCES ‘94, Amsterdam (Netherlands), Aug 
1994). Order Number DE94014432. Source: OSTI; NTIS; GPO 
Dep. 

We present °Be and ''B NMR spin-lattice relaxation rate (1/T;) 
measurements in UBe;3_,Bx for x = 0.03 and 0.07 over the tem- 
perature range 0.096 K to 2 K. The temperature dependence of 1/ 
T; shows a strong B concentration dependence, especially at low 
temperatures. We interpret this behavior as consistent with gapless 
superconductivity induced by the addition of B impurities. The ratio 
of the °Be to ''B 1/T, increases with decreasing temperature be- 
low T, indicating additional contributions to the ®Be relaxation rate, 
possibly from nuclear spin diffusion to normal-state vortex cores or 
paramagnetic impurities. 


26886 (N-94-20497) Solid State Technology Branch of 
NASA Lewis Research Center: Fifth Annual Digest. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. Aug 1993. 273p. Grant RTOP 
506-72-1B. (NASA-TM-106303; E-8004; NAS—1.15:106303). 
Source: Avail: CAS! HC A12/MF A03; INIS. 

The digest is a collection of papers written by the members of 
the Solid State Technology Branch of NASA Lewis Research Cen- 
ter from June 1992-June 1993. The papers cover a range of topics 
relating to superconductivity, monolithic microwave integrated cir- 
cuits (MMIC’s), coplanar waveguide, and material characterization. 
Individual papers are abstracted separately on the data base. 
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26887 (IC—93/395) The dynamic structure function of Bose 
liquids in the deep inelastic regime. Belic, A. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1993. 9p. Order 
Number DE94629077. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the dynamic structure function S(k, w) of Bose liquids 
in the asymptotic limit k, w — oo at constant y equivalent to mk (w 
- k?/2m), using orthogonal correlated basis of Feynman phonon 
states. (author). 14 refs, 1 fig. 


26888 (IC—93/396) Variational Monte Carlo study of ‘He in 
two dimensions. Belic, A. (international Centre for Theoretical 
Physics, Trieste (Italy)); Fantoni, S. International Centre for Theo- 
retical Physics, Trieste (Italy). Nov 1993. 3p. Order Number 
DE94629078. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the ground state of liquid and solid “He in two di- 
mensions (2D) and at zero temperature, using Variational Monte 
Carlo (VMC) method, is presented. The trial wave functions used 
include the Shadow Wave Function (SWF) and the recently pro- 
posed Extended Shadow Wave Function (ESWF), and well as 
Jastrow (JWF), Jastrow-Nosanow (JNWF) and Jastrow+Triplet 
Wave Function (JTWF). (author). 4 refs, 2 figs. 


26889 (INIS-RU-376, pp. 177) Forced nuclear processes in 
Bose-Einstein atomic condensate. Rumyantsev, |.G.; Kuz’min, 
R.N. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
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Nauchno-lIssiedovatel’skij Inst. Yadernoj Fiziki. 1993. 185p. (In Rus- 
sian). (CONF-9309159-: 5. international conference on nuclear 
spectroscopic studies of hyperfine interactions, Dubna (Russian 
Federation), 21-25 Sep 1993). In Programme and abstracts of the 
§. International conference on nuclear spectroscopic investigations 
of hyperfine interactions (NSI-HFI-5). Order Number DE94627033. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BOSE-EINSTEIN GAS/helium = 3; 
BOSE-EINSTEIN GAS/tritium; TRITIUM; MATRIX ELEMENTS; SU- 
PERFLUIDITY 
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26890 (IC-93/348) Influence of wavelength on transient 
short-circuit current in polycrystalline silicon solar cells. Ba, 
B. (International Centre for Theoretical Physics, Trieste (Italy)); 
Kane, M. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1993. 10p. Order Number DE94629082. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The influence of the wavelength of a monochromatic illumination 
on transient short-circuit current in an n/p polycrystalline silicon part 
solar cell junction is investigated. A wavelength dependence in the 
initial part of the current decay is observed in the case of cells with 
moderate grain boundary effects. This influence is attenuated in 
polycrystalline celis with strong grain boundary activity. (author). 10 
refs, 6 figs. 


26891 (INIS-mf—13949, pp. 70) Nonlinear dynamo in 'ABC’ 
flow: The Hall effect. Galanti, B. (Technion-lsrael Inst. of Tech., 
Haifa (israel). Dept. of Aeronautical Engineering); Kleeorin, N.; Ro- 
gachevskii, |. Israel Physical Society, Jerusalem (Israel). 10 May 
1994. 94p. (CONF-9405195-—: 1994 annual meeting of the Israel 
Physical Society, Haifa (Israel), 10 May 1994). In /srae! Physical 
Society 1994 annual meeting. Order Number DE94630140. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/hall effect; 
FLUID FLOW; MAGNETIC FIELDS; MAGNETOHYDRODYNAM- 
ICS; NONLINEAR PROBLEMS 
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Refer also to citation(s) 24770, 25018, 25458, 27023 
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Refer also to citation(s) 23668, 26258, 26585, 26664, 26665, 
26667, 26803, 27002, 27007, 27034, 27045, 27170 


26892 (ANL/TD/CP-82066) Tokamak power plant burn cy- 
cle options. Ehst, D.A. Argonne National Lab., IL (United States). 
Jun 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940630—11: 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States), 19-24 Jun 1994). Order Number DE94014016. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments show that tokamaks can operate in various fash- 
ions. Economic analyses show that steady state is most attractive 
provided the physics and technology of current drive (CD) can be 
modestly improved. Even with very conservative CD assumptions a 


hybrid operating mode seems superior to conventional, simple in- 
ductive operation. 


26893 (ANL/TD/CP-82701) Investigation of the generation 
of several long-lived radionuclides of importance in fusion re- 
actor technology: Report on a Coordinated Research Program 
sponsored by the International Atomic Energy Agency. Smith, 
D.L. (Argonne National Lab., IL (United States)); Pashchenko, A.B. 
Argonne National Lab., IL (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940507-2: International conference on 
nuclear data for science and technology, Gatlinburg, TN (United 


States), 9-13 May 1994). Order Number DE94011477. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The IAEA initiated a Coordinated Research Program (CRP) in 
1988 to obtain reliable information for 16 long-lived activation 
reactions of special importance to fusion reactor technol- 
ogy: ?7Al (n, 2n)?6Al, ®Cu(n,p)®Ni, %Mo(n,p) Nb, 
108 Ag(n,2n)'°8™Ag, 179Hf(n,2n) 178m2 4 182Win,n’ a)178m2 46 
51Eu(n,2n) '°gEu, SS Eu(n,2n)'°2+" Eu, 159Tb(n, 2n) STD, 
'S8Dy(n,p)'S®Tb, 19Sir(n,2n) '92™m2jr, 187Re(n,2n)'86™Re, ®°Ni(n-y) 
83Ni, 88 Mo(n,-y)°°Mo(A-)9° Te, T65Ho(n,y)  ‘'MHo and 
191 ir(n,-y)'®2™2Ir. this paper documents progress achieved from the 
start of the program through mid- 1993. 


26894 (ANU-PRL-TP-—93/01) Coupled tearing modes _ in 
plasmas with differential rotation. Dewar, R.L.; Persson, M. Aus- 
tralian National Univ., Canberra, ACT (Australia). Plasma Research 
Lab. Aug 1993. 34p. Order Number DE94631422. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The global asymptotic matching equations for multiple coupled 
resistive modes of arbitrary parity in a cylindrical plasma are de- 
rived. Three different variational principles are given for the outer 
region matching data, while the inner-region analysis features a 
careful treatment of the symmetry-breaking effect of a gradient in 
the equilibrium current for a zero-G slab model. It is concluded that 
the usual constant- result remains valid and constrains the matrix 
matching formalism. The dispersion relation is compared with initial 
value calculations of a double tearing mode when there are small 
relative rotation velocities between the rational surfaces. In treating 
differential rotation within the asymptotic matching formalism, flow 
is ignored in the outer region and is assumed to affect the inner re- 
sponse solely through a Doppler shift. It is shown that the relative 
rotation can have a strong stabilizing effect by making all but one 
rational surface effectively ideal. 40 refs., 6 figs. 


26895 (ANU-PRL-TP-—93/02) Variations of helicon wave 
induced radial plasma transport in different experimental con- 
ditions. Petrzilka, V. Australian National Univ., Canberra, ACT 
(Australia). Plasma Research Lab. Aug 1993. 15p. Order Number 
DE94631410. Source: OSTI; NTIS (US Sales Only); INIS. 

Variations of the helicon wave induced radial plasma transport 
are presented in dependence on values of the plasma radius, mag- 
netostatic field, plasma density, frequency of the helicon wave and 
on the ion charge. 22 refs., 14 figs. 


26896 (CEA-N-2748) Asymptotic analysis of the Poisson 
equation coupled with Boltzmann’s relation quasi-neutrality 
hypothesis for plasmas. Golse, F.; Sentis, R. CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 1993. 
13p. (In French). Order Number DE94629967. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The present work is aimed at discussing the validity of the quasi- 
neutrality assumption for electron-ions plasmas. Quasi-neutrality 
means that the difference between the ionic density and the elec- 
tronic density is small when compared to the sum of these 
densities. The plasmas considered here are assumed to be well 
described by the Langmuir-Tonks approximation -that is, the ionic 
density is known and the electronic density is given in terms of the 
electric potential. In the model considered here, the spatial domain 
containing the plasma is a deformed cylinder whose basis are 
electrodes. When the Debye length is small when compared to 
characteristic lengths of the flow, we prove that the plasma is 
quasi-neutral but near the electrodes, where boundary layers oc- 
cur. (authors). 6 refs. 


26897 (CIEMAT—721) On the role of impurity radiation on 
edge turbulence in the TJ-1 Tokamak. Ochando, M.A.; Pedrosa, 
M.A.; Balbin, R.; Garcia-Cortes, |.; Hidalgo, C. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas (CIEMAT), 
Madrid (Spain). 1994. 17p. Order Number DE94775198. Source: 
OSTI; NTIS. 

The correlation between edge radiation and electron temperature 
and density fluctuations has been studied in the vicinity of the 
upper poloidal limiter of the TJ-| tokamak. When edge impurity ra- 
diation is strongly raked in the proximity of the limiter radius, 
electron temperature fluctuations are notably higher than density 
fluctuations. Results provide experimental evidence of edge turbu- 
lence driven by thermal instabilities. 





26898 (CIEMAT—725) Determination of the electronic tem- 
perature in the torsatron TJ-| Upgrade by the two filters. 
Medina, F.; Ochando, M. No corporate text available. 1994. 19p. 
Order Number DE94776894. Source: OSTI; NTIS. 

A Te monitor for the TJ-IU torsatron, based on the two-filters 
method, has been designed. It will consist of two surface-barrier 
silicon detectors looking at the same plasma region through beril- 
ium filters of different thickness. Plasma electron temperature is 
deduced from the ratio of the soft-x-ray fluxes transmitted through 
the two filters. The flexibility in magnetic configuration of TJ-IU 
plasmas has been taken into account in the mechanical design of 
this diagnostic. It will be attached to an upper port of the vacuum 
vessel and the whole system will be movable both, to change the 
spatial resolution when needed and to enable the scan of the full 
plasma cross-section to obtain the radial profile of electron temper- 
ature in a shot-to-shot basis. (Author) 


26899 (CIEMAT—728) Measurements of plasma position in 
TJ-1 Tokamak. Qin, J.; Ascasibar, E.; Navarro, A.P.; Ochando, 
M.A.; Pastor, |.; Pedrosa, M.A.; Rodriguez, L.; Sanchez, J.; Team, 
TJ-l. EURATOM-CIEMAT for Fusion Association, Madrid (Spain). 
[1994]. 20p. Order Number DE94783060. Source: OSTI; NTIS. 

This report presents the experimental measurements of plasma 
position in TJ-| tokamak by using small magnetic probes. The ba- 
sis of method has been described in our previous work (1) in which 
the plasma current is considered as a filament current. The ob- 
served relations between the disruptive instabilities and plasma 
displacements are also show here. (Author) 7 refs. 


26900 (CNIC—00767) The evolution of configuration from q 
> 1 to q < 1. Zhang Peng (Southwest Inst. of Physics, Leshan, 
SC (China)). China Nuclear Information Centre, Beijing, BU (China). 
Jun 1993. 10p. (SIP—0063.). Order Number DE94631396. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The evolution of configuration from an initial state of tokamak-like 
plasma to RFP (reversed field pinch) along the trajectory of mini- 
mum energy state is studied. the high plasma current allowed in a 


RFP is expected to be sufficient to heat the plasma to ignition with- 
out the need of auxiliary neutral-beam or radio-frequency heating. 


26901 (CNIC—00792) Numerical analysis of energetic parti- 
cle stabilization of ballooning modes in finite-aspect-ratio 
tokamaks. He Qibing (Southwest Inst. of Physics, Leshan, SC 
(China)); Peng Qiyang; Qu Wenxiao. China Nuclear Information 
Centre, Beijing, BU (China). Sep 1993. 12p. (In Chinese). (SIP- 
0067.). Order Number DE94631397. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of energetic trapped particles on the stabilization of 
ballooning modes in finite-aspect-ratio tokamaks is numerically an- 
alyzed. The numerical solution of boundary value problem of an 
integro-differential equation is successfully obtained by RKF inte- 
gral method with variable step size. The results show that the 
instability domain of ballooning modes becomes small along with 
the increase of energetic particles pressure. The energetic trapped 
particles can partially or completely suppress the instability of bal- 
looning modes. 


26902 (CONF-940552-9) Differential phase reflectometry 
for edge profile measurements on TFTR. Hanson, G.R. (Oak 
Ridge National Lab., TN (United States)); Wilgen, J.B.; Bigelow, 
T.S.; England, A.C.; Murakami, M.; Rasmussen, D.A.; Collazo, |.; 
Wilson, J.R. Oak Ridge National Lab., TN (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 10. topical conference on high- 
temperature plasma diagnostics; Rochester, NY (United States); 
8-12 May 1994. Order Number DE94013837. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Edge electron density profile measurements, including the 
scrape-off layer, have been made during ICRF heating with the 
two-frequency differential phase reflectometer installed in an ICRF 
antenna on TFTR. This system probes the plasma using the extra- 
ordinary mode with two signals swept from 90 to 118 GHz while 
maintaining a fixed difference frequency of 125 MHz. The extraor- 
dinary mode is used to obtain density profiles in the range of 1 x 
10"' to 3 x 10'S cm- in high-field (4.5- to 4.9-T) full size (Ro = 
2.62 m, a = .96 m) TFTR plasmas. The reflectometer launcher is 
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located in an ICRF antenna and views the plasma through a small 
penetration in the center of the Faraday shield. A 26 m long over- 
moded waveguide run connects the launcher to the reflectometer 
microwave electronics. Profile measurements made with this reflec- 
tometer system will be presented along with a discussion of the 
characteristics of this differential phase reflectometer and data 
analysis. 


26903 (CONF-940552-10) A COz laser polarimeter for mea- 
surement of plasma current profile in Alcator C-Mod. Ma, C.H. 
(Oak Ridge National Lab., TN (United States)); Hutchinson, D.P.; 
Richards, R.K.; Irby, J.; Luke, T. Oak Ridge National Lab., TN 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 10. 
topical conference on high-temperature plasma _ diagnostics; 
Rochester, NY (United States); 8-12 May 1994. Order Number 
DE94014017. Source: OSTI; NTIS; INIS; GPO Dep. 

A multichannel infrared polarimeter system for measurement of 
the plasma current profile in Alcator C-Mod has been designed, 
constructed, and tested. The system utilizes a cw COn, laser at a 
wavelength of 10.6 um. An electro-optic polarization-modulation 
technique has been used to achieve the high sensitivity required 
for the measurement. The recent results of the measurements as 
well as the feasibility of its application on ITER are presented. 


26904 (CTH-RF-97) Simulation of particle transport in a 
novel 14 MeV neutron time-of-flight spectrometer. Garis, N.S. 
(Chalmers Univ. of Technology, Gothenburg (Sweden). Dept. of 
Reactor Physics); Chakarova, R.; Elevant, T. Chalmers Univ. of 
Technology, Goeteborg (Sweden). Dept. of Reactor Physics. Dec 
1993. 49p. Order Number DE94631403. Source: OSTI; NTIS; INIS. 

A parametric study of energy resolution and efficiency of double 
scattering time-of-flight neutron energy spectrometer has been 
performed by means of Monte Carlo calculations. For 14 MeV neu- 
trons the instrument provides an energy resolution of 1.6% 
(FWHM), an efficiency of 10-° cm? and a neutron flux operating 
range from 5x10® to 10'° n/(cm*xs). For diagnostics of deuterium- 
tritium plasmas in the ITER tokamak, measurement of ion 
temperatures ranging from 3 to 50 keV with an accuracy better 
than 10% and time and spatial resolutions better than 100 ms and 
15 cm, respectively, is feasible. Usage of scintillating fibre 
detectors permits background radiation levels well above those es- 
timated for the diagnostic areas of the ITER experiment. Issues to 
be addressed for experimental studies are described. 36 refs. 


26905 (DOE/ER/53265-T2) Anomalous transport in toroidal 
plasmas: Annual report, [June 1, 1990—May 31, 1991]. Punjabi, 
A. Hampton Univ., VA (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER53265. Order Number DE94014947. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have developed a Monte Carlo method to estimate the 
transport of different groups of particles for plasmas in toroidal ge- 
ometries. This method can determine the important transport 
mechanisms driving the anomalous transport by comparing the nu- 
merical results with the experimental data. The important groups of 
particles whose transport can be estimated by this method include 
runaway electrons, thermal electrons, both passing and trapped di- 
agnostic beam ions etc. The three basic mechanisms driving the 
anomalous transport are: spatial variation of magnetic field 
strength, spatial variation of electrostatic potential within the flux 
surfaces, and the loss of flux surfaces. The equation of motion are 
obtained from the drift hamiltonian. The equations of motion are 
developed in the canonical and in the non-canonical, practical co- 
ordinates as well. The effects of collisions are represented by 
appropriate stochastic changes in the constants of motion at each 
time-step. Here we present the results of application of this method 
to three cases: superathermal alphas in the rippled field of toka- 
maks, motion in the magnetic turbulence of takapole Il, and 
transport in the stochastic fields of ZT40. This work is supported by 
DOE OFE and ORAU HBCU program. 


26906 (DOE/ER/53297-6) High beta and confinement stud- 
ies on TFTR: Progress report, 15 April 1993-14 April 1994. 
Navratil, G.A. (Columbia Univ., New York, NY (United States)); 
Mauel, M.E.; Sabbagh, S.A.; Kesner, J. Columbia Univ., New York, 
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NY (United States). [1994]. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-89ER53297. Order 
Number DE94013529. Source: OSTI; NTIS; INIS; GPO Dep. 

Our work can be divided into two distinct parts: (1) deuterium 
plasma studies of the extension of our previous work on second 
stability region access and the observation of high-n ballooning 
and (2) deuterium-tritium plasma experimental planning and execu- 
tion. Each of these is summarized in this report. 


26907 (DOE/ER/54183-1) Runaway electrons beams in 
ITER disruptions: Final report. Fleischmann, H.H. Cornell Univ., 
Ithaca, NY (United States). School of Applied and Engineering 
Physics. [1993]. 50p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER54183. Order Number 
DE94013788. Source: OSTI; NTIS; INIS; GPO Dep. 

Contains article by H.H. Fleischmann, and S.J. Zweben: Evalua- 
tion of potential runaway generation in large-tokamak disruptions. 

In agreement with the initial projections, the potential generation 
of runaway beams in disruptions of ITER discharges was per- 
formed. This analysis was based on the best-available present 
projections of plasma parameters existing in large-tokamak disrup- 
tions. Using these parameters, the potential contributions from 
various basic mechanisms for the generation of runway electrons 
were estimated. The envisioned mechanisms included (i) the well- 
known Dreicer process (assuming an evaporation of the runways 
from the thermal distribution), (ii) the seeding of runaway beams 
resulting from the potential presence of trapped high-temperature 
electrons from the original discharge still remaining in the disrup- 
tion plasma at time of reclosure of the magnetic surfaces, and (iii) 
the generation of runaway beams through avalanche exponentia- 
tion of low-level seed runaways resulting via close collisions of 
existing runaways with cold plasma electrons. Finally, the prospec- 
tive behavior of the any generated runaway beams -— in particular 
during their decay — as well as their potential avoidance and/or 
damage controlled extraction through the use of magnetic perturba- 
tion fields also was considered in some detail. 


26908 (DOE/ET/53088-656) Electron physics and ambipo- 
larity in the tokamak scrape-off layer. Hazeltine, R.D. (Texas 
Univ., Austin, TX (United States). Inst. for Fusion Studies); Catto, 
P.J. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. Apr 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-80ET53088. (IFSR-656). Or- 
der Number DE94012764. Source: OSTI; NTIS; INIS; GPO Dep. 

Models of the electron behavior in the scrape-off layer (SOL) of 
diverted and limited boundary conditions that occurs tokamak plas- 
mas must retain the abrupt change in boundary conditions that 
occurs across the separatrix or last closed flux surface as well as 
the electron reflecting Debye sheath established at the limiter or di- 
vertor plates. The balance between ion radial diffusion and 
streaming to the plates sets the SOL width and the electrons must 
adjust the Debye sheath at the plates to main tain quasineutrality 
and ambipolarity in the SOL beyond the last closed flux surface. 
We consider the long mean-free-path limit where a bounce- 
averaged kinetic electron model results in a steady-state balance in 
the SOL between radial diffusive feed from the core and velocity 
space diffusive loss to the plates due to collisional detrapping. In 
this double diffusion model a velocity space boundary layer occurs 
about the trapped-passing boundary where strong velocity space 
gradients must balance the streaming of the newly de-trapped 
electrons to the plates. The behavior of the electron distribution 
function in the velocity provides the information needed to evaluate 
the Debye-sheath-dependent electron loss rate. 


26909 (DOE/ET-53088-660) Low beta equilibrium and 
stability for anisotropic pressure closed field line plasma con- 
finement systems. Pastukhov, V.P. (Univ. of Texas, Austin, TX 
(United States). Inst. for Fusion Studies); ligisonis, V.I.; Subbotin, 
A.A. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. May 1994. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-80ET53088. (IFSR-660). Or- 
der Number DE94014109. Source: OSTI; INIS; NTIS; GPO Dep. 
General formalism is developed to analyze the equilibrium and 
stability of low beta anisotropic pressure plasmas confined in 
closed field line magnetic systems. The formalism allows one to 
consider rather general magnetic systems with nonuniform axis 
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curvature and longitudinal profiles of toroidal and multipole poloidal 
field. It also allows having a strong pressure anisotropy corre- 
sponding to enhanced plasma pressure in mirror cells of the 
system. As an example of such a system the authors consider the 
recently proposed linked mirror neutron source (LMNS). Application 
of the above formalism to the LMNS analysis confirms most of the 
preliminary results, however, they obtain a considerable reduction 
of mirror cell axis curvature and an appreciable ellipticity of plasma 
cross-section in the mirror cell midplane. They have also optimized 
the longitudinal pressure and magnetic field distribution. 


26910 (DOE/ET/53088-663) Helical temperature perturbe- 
tions associated with tearing modes in tokamak plasmas. 
Fitzpatrick, R. Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies. Jun 1994. 45p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. Order Num- 
ber DE94014708. Source: OSTI; NTIS; INIS; GPO Dep. 

An investigation is made into the electron temperature perturba- 
tions associated with tearing modes in tokamak plasmas, with a 
view to determining the mode structure using Electron Cyclotron 
Emission (ECE) data. It is found that there is a critical magnetic 
island width below which the conventional picture where the tem- 
perature is flattened inside the separatrix is invalid. This effect 
comes about because of the stagnation of magnetic field lines in 
the vicinity of the rational surface and the finite parallel thermal 
conductivity of the plasma. For islands whose widths lie below the 
critical value there is no flattening of the electron temperature inside 
the separatrix. Such islands have quite different ECE signatures to 
conventional magnetic islands. In fact the two island types could, in 
principle, be differentiated experimentally. It should also be possible 
to map out the outer ideal magnetohydrodynamical eigenfunctions 
using ECE data. Islands whose widths are much less than the criti- 
cal value are not destabilized by the perturbed bootstrap current, 
unlike conventional magnetic islands. This effect is found to have a 
number of very interesting consequences and may, indeed, provide 
an explanation for some puzzling experimental results regarding er- 
ror field induced magnetic reconnection. All islands whose widths 
are much greater than the critical width possess a boundary layer 
on the separatrix which enables heat to be transported from one 
side of the island to the other via the X-point region. The structure 
of this boundary layer is described in some detail. Finally, the criti- 
cal island width is found to be fairly substantial in conventional 
tokamak plasmas, provided that the long mean free path nature of 
parallel heat transport and the anomalous nature of perpendicular 
heat transport are taken into account in the calculation. 


26911 (ESA-SP-351) Plasma physics and controlled nu- 
clear fusion. Sato, Tetsuya (ed.). European Space Agency, 75 - 
Paris (France). May 1993. 418p. (CONF-9211310-: 4. International 
Toki conference on plasma physics and controlled nuclear fusion, 
Toki (Japan), 17-20 Nov 1992). Order Number DE94629922. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report contains the proceedings of a conference on plasma 
physics. A fraction of topics included MHD instabilities, magnetic 
confinement and plasma heating in the field of fusion plasmas, in 8 
papers falling in the INIS scope have been abstracted and indexed 
for the INIS database. (K.A.). 


26912 (ESA-SP-351, pp. 17-21) Driven reconnection and 
self-organization. Sato, Tetsuya (National Inst. for Fusion Science, 
Nagoya (Japan)); Horiuchi, R.; Hayashi, T.; Watanabe, K.; Kusano, 
Kanya. European Space Agency, 75 - Paris (France). May 1993. 
(CONF-9211310-: 4. International Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 17-20 Nov 
1992). In Plasma physics and controlled nuclear fusion. 418p. Or- 
der Number DE94629922. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Magnetic reconnection is believed to play a very important role 
in fusion, space and astronomical plasmas. Particular attention is 
paid to magnetic reconnection driven by a converging plasma flow 
which is called ‘driven reconnection’. In the presence of a converg- 
ing plasma flow or a directed plasma flow, reconnection is driven 
at a stagnation point with a fast MHD time scale. Consequently, 
abrupt plasma heating, strong plasma acceleration and/or rapid 
magnetic dissipation occur with this fast MHD time scale. The 
MHD self-organization process is described where an ordered 





magnetic structure is created by changing the global magnetic 
topology and relaxing the magnetic energy in the MHD time scale. 
(K.A.) 4 refs., 7 figs. 


26913 (ESA-SP-351, pp. 35-40) MHD instabilities of fusion 
oriented plasmas. Wakatani, Masahiro (Kyoto Univ., Uji (Japan). 
Plasma Physics Lab.). European Space Agency, 75 - Paris 
(France). May 1993. (CONF-9211310—: 4. International Toki con- 
ference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 17-20 Nov 1992). In Plasma physics and controlled nu- 
clear fusion. 418p. Order Number DE94629922. Source: OSTI; 
NTIS (US Sales Only); INIS. 

First several magnetically confined toroidal plasmas for develop- 
ing a fusion reactor core are explained with an emphasis on helical 
systems MHD equilibrium and stability theory is discussed briefly, 
and MHD instabilities are characterized according to the free en- 
ergy source. Several well known observations of MHD instabilities 
in tokamaks and helical systems are discussed associated with 
theoretical models. Sawtooth oscillations are the most typical phe- 
nomena commonly observed in tokamaks and recently in Heliotron 
E. MHD phenomena induced by high energy ions are fishbone os- 
cillations and TAE mode (Toroidal Alfven Eigenmode) in tokamaks. 
Finally, future direction of MHD studies in fusion plasma research 
is mentioned. (K.A.) 37 refs., 11 figs. 


26914 (ESA-SP-351, pp. 41-46) Physics of transport phe- 
nomena in magnetic confinement plasmas. Itoh, Kimitaka 
(National Inst. for Fusion Science, Nagoya (Japan)); Itoh, Sanae; 
Fukuyama, Atsushi. European Space Agency, 75 - Paris (France). 
May 1993. (CONF-9211310—: 4. International Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 17-20 
Nov 1992). In Plasma physics and controlled nuclear fusion. 418p. 
Order Number DE94629922. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The phenomena caused by the transport of the plasma across 
the magnetic field in toroidal devices are surveyed, and theoretical 
models are reviewed. First topic is the plasma structure in a steady 
state. The recent development of the theory on the plasma trans- 
port driven by the microscopic turbulence is explained. The sudden 
change in confinement, such as the H-mode transition in toka- 
maks, is discussed. The physics of the bifurcation of the edge 
plasma, based on the dynamics of the radial electric field, is 
discussed. Finally, the role of the anomalous transport on the dis- 
ruptive phenomena is reviewed. (author) 39 refs., 8 figs. 


26915 (ESA-SP--351, pp. 47-52) Plasma heating in toroidal 
systems. Okamoto, Masao (National Inst. for Fusion Science, 
Nagoya (Japan)). European Space Agency, 75 - Paris (France). 
May 1993. (CONF-9211310-: 4. International Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 17-20 
Nov 1992). In Plasma physics and controlled nuclear fusion. 418p. 
Order Number DE94629922. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present status of plasma heating in toroidal systems is re- 
viewed. The main method of plasma heating in tori is to utilize fast 
ions. The maximum ion temperature of 38 keV has been achieved 
at the plasma center by neutral beam injections (NBIs) in the JT- 
60U tokamak. The first tokamak discharges in deuterium-tritium 
fuelled mixtures have been carried out successfully in the JET 
tokamak. These experimental results are compared with the theo- 
retical predictions based on the Coulomb collisions. Related to 
plasma heating the current drive is mentioned briefly placing an 
emphasis on the bootstrap current. (K.A.) 27 refs. 


26916 (ESA-SP-351, pp. 171-176) Laboratory relations 
between the solar wind dynamic pressure and the magneto- 
spheric structures of the earth and comets. Minami, Shigeyuki 
(Osaka City Univ. (Japan). Dept. of Electrical Engineering); Saito, 
T.; Rahman, H.U.; White, R.S. European Space Agency, 75 - Paris 
(France). May 1993. (CONF-9211310—: 4. International Toki con- 
ference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 17-20 Nov 1992). In Plasma physics and controlled nu- 
clear fusion. 418p. Order Number DE94629922. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Based on laboratory simulation of the earth's and cometary mag- 
netospheres, it is shown quantitatively how these configurations 
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are controlled by the solar wind dynamic pressure without any ef- 
fects of parameters. The quantitative result shows the dynamic 
pressure dependence on the size of the magnetopause. This result 
is applied to introduce an explanation how the field lines change 
during the passage of the discontinuity of the dynamic pressure of 
the solar wind. (K.A.) 23 refs., 10 figs. 


26917 (ESA-SP-351, pp. 189-193) Tangential stress due to 
Kelvin-Helmholtz instability at the magnetospheric boundary. 
Miura, Akira (Tokyo Univ. (Japan). Dept. of Earth and Planetary 
Physics). European Space Agency, 75 - Paris (France). May 1993. 
(CONF-9211310—: 4. International Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 17-20 Nov 
1992). In Plasma physics and controlled nuclear fusion. 418p. Or- 
der Number DE94629922. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A 2-dimensional MHD simulation of the Kelvin-Helmholtz instabil- 
ity at the terrestrial magnetospheric boundary shows that a finite 
thick velocity shear layer with super-Alfvenic velocity jump at the 
magnetospheric boundary is unstable no matter how large the 
magnetosheath sonic Mach number. For all magnetosheath sonic 
Mach numbers a velocity boundary layer is formed inside of the 
magnetospheric boundary due to tangential stress associated with 
the instability and a flow vortex is excited at the inner edge of the 
velocity boundary layer. The magnetospheric boundary is more 
highly nonlinearly corrugated by the instability for a smaller sonic 
Mach number. Tangential stress due to the instability at the bound- 
ary is mainly caused by Reynolds stress and is found to be large 
enough for exciting a residual plasma convection inside the terres- 
trial magnetosphere. (author) 26 refs., 6 figs. 


26918 (ESA-SP-351, pp. 245-248) Plasma structure in a 
plasma flow along a magnetic mirror field. Ishiguro, Seiji (To- 
hoku Univ., Sendai (Japan). Dept. of Electronic Engineering); Kishi, 
Y.; Sato, N. European Space Agency, 75 - Paris (France). May 
1993. (CONF-9211310—: 4. International Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 17-20 
Nov 1992). In Plasma physics and controlled nuclear fusion. 418p. 
Order Number DE94629922. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Using a 2-1/2 dimensional electrostatic particle simulation code, 
plasma structure in a plasma flow along a magnetic mirror field has 
been investigated. A high speed plasma flow is injected along con- 
verging magnetic field lines. The plasma potential and density 
increase in the region of the converging magnetic field lines. The 
potential difference increases as the mirror ratio or the plasma flow 
speed increases, being accompanied by a gradual saturation. Twin 
potential peaks are generated at the edges of plasma flow in the 
region of the converging magnetic field lines. The peak potentials 
also increase as the mirror ratio or the plasma flow speed in- 
creases. Their positions move to the strong magnetic field region 
with an increase in the plasma flow speed. (K.A.) 8 refs., 6 figs. 


26919 (FRCEA-TH-385) Study of hot electrons in a ECR 
ion source. Barue, C. CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Recherche Fondamentale sur la Matiere Con- 
densee; Paris-6 Univ., 75 (France). Dec 1992. 126p. (in French). 
Order Number DE94629957. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The perfecting of diagnosis connected with hot electrons of 
plasma, and then the behaviour of measured parameters of 
plasma according to parameters of source working are the purpose 
of this thesis. The experimental results obtained give new informa- 
tion on hot electrons of an ECR ion source. This thesis is divided 
in 4 parts: the first part presents an ECR source and the experi- 
mental configuration (ECRIS physics, minimafios GHz, diagnosis 
used); the second part, the diagnosis (computer code of cyclotron 
emission and calibration); the third part gives experimental re- 
sults in continuous regime (emission cyclotron diagnosis, 
bremsstrahlung); the fourth part, experimental results in pulsed 
regime (emission cyclotron diagnosis, diamagnetism) (calibration). 


26920 (FRNC-TH-3733) Modeling, numerical simulation 
and optimal control of plasma configuration evolution for the 
NET Tokamak and for the future generation of nuclear fusion. 
Bourbon, F. Grenoble-1 Univ., 38 (France). Mar 1993. 138p. (In 
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French). Order Number DE94629965. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present thesis treats of the modeling, of the numerical simu- 
lation and equilibrium optimal control and configuration evolution of 
the plasma in a tokamak. In the first chapter, we establish the 
problem of equilibrium of the plasma by the finite elements method 
and a Newton algorithm. Then, we investigate the problem of equi- 
librium control: determination of currents in circuits of the tokamak 
to reach a given configuration. In the third chapter, we develop a 
model for evolution of the plasma configuration during a discharge. 
We solve this question by a Newton algorithm; with the fourth 
chapter, we treat the monitoring of plasma configuration evolution. 


26921 (GA-A-21645) DII-D research operations: Annual 
report, October 1, 1992-—September 30, 1993. La Haye, RJ. 
(ed.). General Atomics International Services Corp., San Diego, CA 
(United States); Oak Ridge National Lab., TN (United States); 
Lawrence Livermore National Lab., CA (United States). May 1994. 
130p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114 ; AC05-840R21400 ; W-7405- 
ENG-48. Order Number DE94014934. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Dill-D tokamak research program is carried out by General 
Atomics (GA) for the U.S. Department of Energy (DOE). The DIlI-D 
is the most flexible tokamak in the world. The primary goal of the 
Dill-D tokamak research program is to provide data to develop a 
conceptual physics blueprint for a commercially attractive electrical 
demonstration plant (DEMO) that would open a path to fusion 
power commercialization. in doing so, the Dill-D program provides 
physics and technology R&D outputs to aid the Tokamak Physics 
Experiment (TPX) and the international Thermonuclear Experimen- 
tal Reactor (ITER). Specific DIll-D objectives include the 
steady-state sustainment of plasma current as well as demonstrat- 
ing techniques for microwave heating, divertor heat removal, fuel 
exhaust and tokamak plasma control. The DIlIl-D program is ad- 
dressing these objectives in an integrated fashion with high beta 
and with good confinement. The long-range plan is organized into 
two major thrusts; the development of an advanced divertor and 
the development of advanced tokamak concepts. These two thrusts 
have a common goal: an improved DEMO reactor with lower cost 
and smaller size than the present DEMO which can be extrapo- 
lated from the conventional ITER operational scenario. In order to 
prepare for the long-range program, in FY93 the DIll-D research 
program concentrated on three major areas: Divertor and Bound- 
ary Physics, Advanced Tokamak Studies, and Tokamak Physics. 
The major goals of the Divertor and Boundary Physics studies are 
the control of impurities, efficient heat removal and understanding 
the strong role that the edge plasma plays in the global energy 
confinement of the plasma. The advanced tokamak studies initiated 
the investigation into new techniques for improving energy confine- 
ment, controlling particle fueling and increasing plasma beta. The 
major goal of the Tokamak Physics Studies is the understanding of 
energy and particle transport in a reactor relevant plasma. 


26922 


(lA-1479) Experimental and theoretical study of 
plasma-water interaction in electrothermal guns. Arensburg, 
Alex. Israel Atomic Energy Commission, Yavne (israel). Soreq Nu- 


clear Research Center. May 1993. 122p. Order 
DE94628961. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the senate of the Tel-Aviv University. 

This thesis comprises an experimental and theoretical study of 
the plasma- jet-water interaction in electrothermal guns. In the 
present work the plasma jet was produced by high current pulsed 
discharge in a plasma injector consisting of polyethylene capillary, 
closed at one end by a metallic anode and supported at the other 
end with a hollow cathode. A thin aluminium fuse placed inside the 
capillary and connecting both electrodes, provided an initial con- 
ducting element. A pulse forming network delivering a high current 
pulse through the fuse, exploded it and produced an aluminium 
plasma. Subsequently, ablation of the capillary wall begun as a re- 
sult of its exposure to radiation from the fuse plasma. The ablation 
products were heated by the pulse current until ionized, replacing 
the fuse plasma by a polyethylene plasma thus sustaining the ab- 
lation process. The experimental investigation reported here used 
x-ray shadowgraphy to observe the plasma-working fluid interaction 
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process. The working fluid was an aqueous solution of 92% water 
and 8% lead acetate gelatinized with agar. The penetration of the 
plasma jet into the working fluid was exposed on films at succes- 
sive time intervals by means of x-ray shadowgraphy. When the 
water interacts with the plasma it also ablated. This ablation rate 
was estimated from energy conservation considerations. Peak 
pressures up to 3.5°10® Pa were measured during the process. At 
such pressure water does not undergo phase transformation when 
heated. Thus the mass density at the plasma water interface 
should be regarded as a continuous function of temperature. The 
determination of the temperature profile at the interface between 
the capillary plasma and the water requires the solution of the heat 
transfer and radiative transfer equations under ablation conditions. 
This constituted the main theoretical part of the present work. 36 
refs., 4 tabs., 29 figs. 


26923 (I\C-93/257) On the influence of electromagnetic 
wave and relativistic electron beam on a plasma. El Ashry, 
M.Y. (international Centre for Theoretical Physics, Trieste (Italy)); 
Berezhiani, V.|.; Javakhishvili, J.L. International Centre for Theoret- 
ical Physics, Trieste (Italy). Aug 1993. 8p. Order Number 
DE94628962. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamics of nonlinear wave in plasma under the influence 
of high-frequency electromagnetic pump and relativistic electron 
beam is considered. It is shown that the electrons of the beam play 
the role of the heavy plasma component, the matter which creates 
a possibility of formation of wave of a soliton type in a pure 
electron plasma. The wave structure is investigated and the char- 
acteristic parameters of the soliton are obtained. (author). 8 refs. 


26924 (IC-93/313) Electromagnetic waves in an ultrarele- 
tivistically hot and strongly magnetized electron-positron 
plasma. Mofiz, U.A. (international Centre for Theoretical Physics, 
Trieste (Italy)); Khan, F. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1993. 6p. Order Number DE94628963. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Electromagnetic waves in an ultrarelativistically hot and strongly 
magnetized electron-positron plasma is considered. The dispersion 
formulae for the circularly polarized waves propagating along the 
ambient magnetic field is obtained. The linear growth (damping) of 
these modes is calculated and the nonlinear propagation of Alfven 
mode is investigated. Spiky Alfven solitons are found and its rela- 
tion with the pulsar radiation is discussed. (author). 7 refs. 


26925 (IC—93/316) On the theory of strong electromagnetic 
waves propagation in an_ electron-positron-ion plasma. 
Berezhiani, V.I.; El Ashry, M.Y.; Mofiz, U.A. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 10p. Order Number 
DE94628964. Source: OSTI; NTIS (US Sales Only); INIS. 
Propagation of intense electromagnetic radiation in an admixture 
of unmagnetized electron-positron-ion plasma is investigated ana- 
lytically. It is shown, that electromagnetic radiation of arbitrary 
amplitude in presence of heavy ions, in contrast to the case of pure 
electron-positron plasma, may be localized with the generation of 
humped ambipolar potential in the plasma. The later may cause 
acceleration of particles in such plasma. (author). 11 refs, 1 fig. 


26926 (IC—93/339) Explicit analytical solution of the nonlin- 
ear Vlasov Poisson system. Skarka, V. (International Centre for 
Theoretical Physics, Trieste (Italy)); Mahajan, S.M.; Fijalkow, E. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Oct 1993. 
32p. Order Number DE94628931. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to describe the time evolution of an inhomogeneous 
collisionless plasma the nonlinear Viasov equation is solved pertur- 
batively, using the subdynamics approach and the diagrammatic 
techniques. The solution is given in terms of a double perturbation 
series, one with respect to the nonlinearities and the other with 
respect to the interaction between particles. The infinite sum of in- 
teraction terms can be performed exactly due to the property of 
dynamical factorization. Following the methodology, the exact solu- 
tion in each order with respect to nonlinearities is computed. For a 
choice of initial perturbation the first order exact solution is numeri- 
cally integrated in order to find the local density excess. The 
approximate analytical solution is found to be in excellent agree- 
ment with exact numerical integration as well as with ab initio 





numerical simulations. Analytical computation gives a better insight 
into the problem and it has the advantage to be simpler, and also 
accessible in some range of parameters where it is difficult to find 
numerical solutions. (author). 27 refs, 12 figs. 


26927 (IC-94/22) Dynamical nature of inviscid power law 
for two dimensional turbulences and self-consistent spectrum 
and transport of plasma filaments. Zhnag, Y.Z.; Mahajan, S.M. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 14p. Order Number DE94628949. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On basis of equal-time correlation theory (a non-perturbative ap- 
proach) inviscid power laws of 2D isotropic plasma turbulences 
with one Lagrangian inviscid constant of motion are unambiguously 
solved by determining the dynamical characteristics. Two distinct 
types of induced transport according to the divergence of the in- 
verse correlation length in the inviscid limit are revealed. This 
analysis also suggests a physically reasonable closure. The self- 
consistent system (a set of integral equations) for plasma filaments 
is investigated in detail, and is found to be a nonlinear differential 
eigenvalue problem for diffusion coefficient D, whereon the Dyson- 
like (integral) equation plays a role of boundary condition. This new 
type of transport is non-Bohm-like, and is very much like the quasi- 
linear formula even in the strong turbulence regime. Physically, it 
arises from synchronization of shrinking squared correlation length 
with decorrelation time, for which the "mixing-length” breaks down. 
The shrinkage of correlation length is a characteristic pertaining to 
the new type of turbulence; its relationship with the turbulence ob- 
served in supershot regime on TFTR is commented on. (author). 
12 refs, 2 figs. 


26928 (I\C-94/41) Collisional drift waves in the H-mode 


edge. Sen, S. International Centre for Theoretical Physics, Trieste 
(Italy). Jan 1994. 17p. Order Number DE94628950. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The stability of the collisional drift wave in a sheared slab geom- 


etry is found to be severely restricted at the H-mode edge plasma 
due to the very steep density gradient. However, a radially varying 
transverse velocity field is found to play the key role in stability. Ve- 
locity profiles usually found in the H-mode plasma stabilize drift 
waves. On the other hand, velocity profiles corresponding to the L- 
mode render collisional drift waves unstable even though the 


magnetic shear continues to play its stabilizing role. (author). 24 
refs. 


26929 (IC-94/67) Large amplitude localized structures in a 
relativistic electron-positron ion plasma. Berezhiani, V.|.; Maha- 
jan, S. International Centre for Theoretical Physics, Trieste (Italy). 
Mar 1994. 18p. Order Number DE94628965. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nonlinear propagation of circularly polarized electromagnetic 
(CPEM) waves with relativistic strong amplitude in an unmagne- 
tized cold electron-positron ion plasma is investigated. The 
possibility of finding soliton solutions in such a plasma is explored. 
In one- and two-dimensions it is shown that the presence of a 
small fraction of massive ions in the plasma lead to stable local- 
ized solutions. (author). 15 refs, 5 figs. 


26930 (INIS-BR-3340) Quasilinear equation for magneto- 
plasma oscillations in the weakly relativistic approximation. 
Rizzato, F.B. Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 
Inst. de Fisica. 1985. 87p. (in Portuguese). Order Number 
DE94628932. Source: OSTI; NTIS (US Sales Only); INIS. 

Some limitations which are present in the dynamical equations 
for collisionless plasmas are discussed. Some elementary correc- 
tions to the linear theories are obtained in a heuristic form, which 
directly lead to the so-called quasi-linear theories in its non- 
relativistic and relativistic forms. The effect of the relativistic 
variation of the gyrofrequency on the diffusion coefficient is exam- 
ined in a typically perturbative approximation. (author). 


26931 (INIS-BR-3351) Study of ® Be + 2° Si system nuclear 
fusion. Silva Figueira, M.C. da. Sao Paulo Univ., SP (Brazil). inst. 
de Fisica. 1991. 102p. (In Portuguese). Order Number 
DE94631448. Source: OSTI; NTIS (US Sales Only); INIS. 
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Fusion cross sections for the ®° Be + 2° Si system have been 
measured in the energy range between 17 and 38 MeV (lab) by 
detecting the evaporation residues with the time of flight technique. 
Angular distributions have been measured from 7.5° C to 35° C in 
the laboratory frame at E(® Be) = 26 and 38 MeV. The measured 
fusion cross sections are significantly smaller than the total reac- 
tion cross sections obtained from fits to the elastic scattering data 
in the same energy range. Comparison with existing data for com- 
pound systems with A= 38 shows that this effect can not be 
understood in terms of the statistical yrast line of the formed com- 
pound nucleus. A systematic analysis of the energy dependence of 
the ratio between the fusion cross section and the total reaction 
cross section, for the system ° Be + 2° Si and many other avail- 
able in the literature has been performed. The saturation value can 
be associated to the nucleon or cluster separation energy of the 
light nuclei participant in the collision, leading to an hindrance of 
the fusion cross section. (author). 


26932 (INIS-mf-13922) The control system position to the 
electric probe in the Tokamak Novillo. Sanchez Garcia, A.M. In- 
Stituto Tecnologico, Toluca (Mexico). 1993. 112p. (In Spanish). 
Order Number DE94629938. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The electric probe are used to determine the parameters of elec- 
tronic temperatures, the electron density and the plasma potential 
in Tokamak machines. On this machines the electric probes are 
used only in the plasma edge due to the intensive flow of high en- 
ergy particles. This is the region in which the plasma density and 
temperature are relatively low. It is showed, in this work, the de- 
sign and construction of an electro mechanic system which is used 
to contro] the position of the probe into the discharge chamber. 
This system is called The control system position to the electric 
probe in the tokamak Novillo- This controller is a minimum system 
that is in charge , by a programming, to rule a step motor by a 
logic sequence commutation. This is done with the purpose of slide 
the probe in a radial way with a milli metric precision into the dis- 
charge chamber. To this purpose it is used a step motor, due it is 
principal characteristic is the control of the end element position 
without a feedback needing of the wrong signal. The system func- 
tion consist on reading, through a board, the corresponding data to 
the position where it is wanted to place the probe, it also displays 
by a numeric indicator the position in which the probe is located (in 
an interval from 0 to 100 mm), and provide the logic sequence 
commutation for the step motor. The minimum system is consti- 
tuted by the micro controller 8748-8 that gives with all precision the 
control of the electric probe position in the Tokamak Novillo, by 
programming, associated circuits, amplification unit bi phase unipo- 
lar and switching power (they supply the power to the control 
circuit and to the step motor too), avoiding the destruction of the 
electric probe. (Author). 17 refs, 29 figs. 


26933 (INIS-mf-13929) Magnetron power supply at high 
stability and its application in plasma excitation for the pro- 
duction of ultraviolet radiation. Pacheco Sotelo, J.O. Institut 
National Polytechnique, 31 - Toulouse (France). 1993. 143p. (in 
French). Order Number DE94629656. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work describes the combination of different disciplines 
which allow the development of a microwave generator with capac- 
ity for power control and stabilisation frequency. This generator is 
used for plasma excitation in partially filled mercury lamps and for 
the production of ultraviolet radiation. By now, resonance 
techniques lead to a lot of researches. For our part we used a res- 
onance converter as a magnetron power supply, exploiting its 
inherent characteristic of current limitation to protect the mag- 
netron. The power is controlled by varying the frequency of the 
converter. The implementation of several electronic systems for the 
detection and control of the power and microwave frequency was 
made , in order to get an optimum dynamic behaviour. For the op- 
timum transfer in energy, from the source (microwave generator) to 
the load (mercury lamp), a special resonator was implemented. 
This resonator allow UV radiation, at the same time avoiding the 
leakage of microwave energy. Finally, this work shows the advan- 
tages of the UV radiation through microwave discharge in 
comparison to conventional methods. (Author). 
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26934 (INIS-mf-13949, pp. 75) Spectroscopic investiga- 
tions of the electron density and kinetic energy in a plasma 
opening switch. Arad, R. (Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics); Sarfaty, M.; Krasik, Y.E.; Weingarten, 
A.; Shpitainik, R.; Ralchenko, Y.; Maron, Y. Israel Physical Society, 
Jerusalem (Israel). 10 May 1994. 94p. (CONF-9405195-: 1994 an- 
nual meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In Israel Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SWITCHES/electron density; 
BEAM INJECTION; KINETIC ENERGY 


26935 (INIS-mf—13949, pp. 78) Fast decay of plasma return 
currents induced by a charged particle beam due to whistler 
waves. Gomberoff, K. (Weizmann Inst. of Science, Rehovoth (Is- 
rael). Dept. of Physics); Fruchtman, A. Israel Physical Society, 
Jerusalem (Israel). 10 May 1994. 99p. (CONF-9405195—: 1994 an- 
nual meeting of the Israel Physical Society, Haifa (Israel), 10 May 
1994). In Israel Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON PLASMA WAVES/whistler in- 
stability; MAGNETIC FIELDS 


26936 (INIS-mf-13949, pp. 81) Cellular automata applica- 
tions to plasma physics. Peter, W. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Physics). Israel Physical Soci- 
ety, Jerusalem (Israel). 10 May 1994. 94p. (CONF-9405195-—: 1994 
annual meeting of the Israel Physical Society, Haifa (Israel), 10 
May 1994). In /srae/ Physical Society 1994 annual meeting. Order 
Number DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SIMULATION/computerized sim- 
ulation; ELECTRIC FIELDS; NONLINEAR PROBLEMS 


26937 (INIS-mf-13949, pp. 83) Investigation of electrode 
plasmas in a plasma opening switch. Sarfaty, M. (Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics); Krasik, Ya.E.; 
Weingarten, A.; Arad, R.; Shpitainik, R.; Shkolnikov, S.; Maron, Y. 
Israel Physical Society, Jerusalem (Israel). 10 May 1994. 94p. 
(CONF-9405195—: 1994 annual meeting of the Israel Physical So- 
ciety, Haifa (Israel), 10 May 1994). In Israel Physical Society 1994 
annual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 
PLASMA 


PLASMA SWITCHES/ion beams; 


26938 (INIS-mf—13949, pp. 85) A 47 solid angle electron 
spectrometer for correlated measurement of energy and angu- 
lar distributions of electrons simultaneously emitted in one 
event. Shchemelinin, S. (Weizmann Inst. of Science, Rehovoth (is- 
rael). Dept. of Physics). Israel Physical Society, Jerusalem (Israel). 
10 May 1994. 94p. (CONF-9405195-: 1994 annual meeting of the 
Israel Physical Society, Haifa (Israel), 10 May 1994). In /srae/ 
Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON SPECTROMETERS/angular 
distribution; CORRELATIONS; ENERGY SPECTRA; MEASURING 


METHODS; PLASMA DIAGNOSTICS; THREE-DIMENSIONAL 
CALCULATIONS 


26939 (INIS-mf-13949, pp. 86) Spectroscopic measure- 
ments of the time dependent magnetic field in a plasma 
opening switch. Shpitainik, R. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics); Arad, R.; Krasik, Y.E.; Maron, 
Y.; Pereiaslovets, B.; Sarfaty, M.; Weingarten, A.; Fruchtman, A. 
Israel Physical Society, Jerusalem (israel). 10 May 1994. 94p. 
(CONF-9405195—: 1994 annual meeting of the Israel Physical So- 
ciety, Haifa (israel), 10 May 1994). In Israel Physical Society 1994 
annual meeting. Order Number DE94630140. Source: OSTI; NTIS 
(US Sales Only); INIS. 


Short communication. PLASMA SWITCHES/magnetic fields 
26940 


(INIS-mf-13949, pp. 87) Observation of ion velocity 
distributions and electric fields in a plasma opening switch. 
Weingarten, A. (Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Physics); Sarfaty, M.; Shpitalnik, R.; Krasik, Y.E.; Arad, 
R.; Fruchtman, A.; Maron, Y. Israel Physical Society, Jerusalem 
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(Israel). 10 May 1994. 94p. (CONF-9405195—: 1994 annual meet- 
ing of the Israel Physical Society, Haifa (Israel), 10 May 1994). In 
Israel Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SWITCHES /ion sources; ELEC- 
TRIC FIELDS; PLASMA DIAGNOSTICS 


26941 (JAERI-M—94-021) Fusion-neutron diagnostic on the 
Microwave Tokamak Experiment. Ogawa, Toshihide (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Oasa, Kazumi; Hoshino, Katsumichi; 
Odajima, Kazuo; Maeda, Hikosuke. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1994. 50p. Order Number 
DE94777530. Source: OSTI; NTIS; INIS. 

A neutron diagnostic system, which was designed and con- 
structed for the Microwave Tokamak Experiment (MTX) at the 
Lawrence Livermore National Laboratory, has been installed and 
operated on that experiment. The system consisted of two different 
types of neutron detectors. A plastic scintillator with a nanosecond 
response was used for high-speed neutron measurements for the 
purpose of studying the intense FEL microwave absorption pro- 
cess. The temporal resolution of this system was limited to 2kHz 
by counting statistics for standard ohmic plasma. A proportional 
counter array with a polyethylene neutron moderator was used to 
determine global neutron production for a wide range of source 
strengths above 10° m/s. This system was calibrated with a *°*Cf 
neutron source in the MTX vacuum vessel. The time behavior of 
ion temperature was evaluated from the neutron production rates 
using line-averaged electron densities for each MTX shot. (author). 


26942 (JAERI-M—94-035) A proposal to introduce a turbu- 
lence factor into a diffusion coefficient of a Tokamak plasma. 
Aikawa, Hiroshi (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 17p. Or- 
der Number DE94777533. Source: OSTI; NTIS; INIS. 

It is proposed that a diffusion coefficient (D), which is well known 
to be anomalous in usual Tokamak plasmas as a result of the tur- 
bulences caused by the several instabilities, can be expressed with 
a measure of turbulence, i.e. a so-called "Reynolds number’ (Re), 
in the following manner, D = <w/Kperpendicular> > Re'/F.** where 
Re © <yw>, and <w>, <>, <Kperpendicular> are respectively a 
representative frequency, a growth rate, and a wave number in the 
radial direction of the responsible instability, 6 being a numerical 
factor around 0 - 0.5, introduced for the sake of adjustment caused 
by unsolved ambiguities. As sample cases of the instabilities, vari- 
ous types of the drift waves are studied. The proposal is discussed 
from the viewpoint of a general stochasticity on the basis of the 
simplified nonlinear oscillator model with use of the mixing-length 
argument to find the aforementioned relation by a heuristic way. It 
should be noticed that the proposal is still not definite, including the 
intrinsic ambiguities resulting from nonlinearity, should be modified 
by more advanced nonlinear studies in the future. (author). 


26943 (JAERI-M—94-039) Development of a fast response 
rotating polarimeter for a faraday rotation measurement. 
Maeno, Masaki (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Ogiwara, 
Norio; Ogawa, Hiroaki; Matsuda, Toshiaki. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. 22p. Order Number 
DE94777532. Source: OSTI; NTIS; INIS. 

This paper describes a method for using a spindle sustained 
with active magnetic bearing to make a rotating half waveplate fre- 
quency more fast. The time interval of the zero-cross phase 
measurement is 189 psec in this experiment. The magnetic bear- 
ing is applicable to increase the rotating waveplate frequency by a 
factor of 2-3 compared with the conventional one. The waveplate 
speed as well as the deviation with respect to the stationary laser 
beam has no influence on the amplitude and phase shift of the ro- 
tating polarized beam signal. There is also no influence of the 
mirror reflections on the phase shift. The overall phase resolution 
is estimated to be about 0.1 degrees. (author). 


26944 (JAERI-M—94-050) Outline of fast analyzer for MHD 
equilibrium '"FAME’. Sakata, Shinya (Japan Atomic Energy Re- 
search Inst., Naka, Ibaraki (Japan). Naka Fusion Research 





Establishment); Haginoya, Hirofumi; Tsuruoka, Takuya; Aoyagi, Tet- 
suo; Saito, Naoyuki; Harada, Hiroo; Tani, Keiji; Watanabe, Hideto. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 
38p. (In Japanese). Order Number DE94777540. Source: OSTI; 
NTIS; INIS. 

The FAME (Fast Analyzer for Magnetohydrodynamic (MHD) 
Equilibrium) system has been developed in order to provide more 
than 100 MHD equilibria in time series which are enough for the 
non-stationary analysis of the experimental data of JT-60 within 
about 20 minutes shot interval. The FAME is an MIMD type small 
scale parallel computer with 20 microprocessors which are 
connected by a multi-stage switching system. The maximum theo- 
retical speed is 250 MFLOPS. For the software system of FAME, 
MHD equilibrium analysis code SELENE and its input data produc- 
tion code FBI are tuned up taking the parallel processing into 
consideration. Consequently, the computational performance of the 
FAME system becomes more than 7 times faster than the existing 
general purpose computer FACOM M780-10s. This report summa- 
rizes the outline of the FAME system including hardware, soft-ware 
and peripheral equipments. (author). 


26945 (KFKI-1993-19/D) Workshop on the use of atomic 
beams in plasma experiments. Bakos, J.S. (ed.). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1993. 157p. (CONF-9303239-: KFA-IPP-KFKI- 
RMKI joint workshop on the use of atomic beams in plasma 
experiments, Budapest (Hungary), 29 Mar - 2 apr 1993). Order 
Number DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

The material of the workshop entitled 'Use of Atomic Beams in 
Plasma Experiments’, which was organized to summarize the re- 
sults of the joint research and to give an outlook to the future 
trends of development in the field is presented. Different topics on 
plasma diagnostics, plasma impurities, impurity injection, transport 
theory in plasma and their use in tokamak devices are covered. 18 
items are separately indexed for INIS database. (K.A.). 


26946 (KFKI-1993-19/D, pp. 2-10) Properties of the TEX- 
TOR boundary layer. Hintz, E. (Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Plasmaphysik). Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop 
on the use of atomic beams in plasma experiments, Budapest 
(Hungary), 29 Mar - 2 apr 1993). In Workshop on the use of 
atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

The plasma edge diagnostics in the tokamak TEXTOR are briefly 
described. Results obtained in discharges without and with auxil- 
iary heating are presented. Two topics are dealt with: The 
composition of the flux of neutral particles emitted from the limiter 
and the velocity distribution of these fluxes and the influence of the 
low z-impurities, characteristics for TEXTOR, on the plasma edge 
properties. The significance of the experimental data is discussed 
and an outlook on the future work is given. (author) 15 refs.; 10 
figs.; 1 tab. 


26947 (KFKF-1993-19/D, pp. 11-20) Injected impurity 
transport diagnostic on JET. Magyar, G. (Commission of the Eu- 
ropean Communities, Abingdon (United Kingdom). JET Joint 
Undertaking); Denne-Hinnov, B.; Giannella, R.; Hawkes, N.; Lauro- 
Taroni, L.; Mattioli, M.; Pasini, D. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Sep 1993. 
(CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments, Budapest (Hungary), 29 
Mar - 2 apr 1993). In Workshop on the use of atomic beams in 
plasma experiments. 157p. Order Number DE94629879. Source: 
OSTI; NTIS (US Sales Only); INIS. 

JET is a large D-shaped tokamak. The progression of the impuri- 
ties into the plasma is followed with good spatial and temporal 
resolution using two soft X-ray cameras. Observations on metal im- 
purities injected by laser blow-off in JET are presented and the 
main transport results are reviewed. (K.A.) 17 figs. 


26948 (KFKI-1993-19/D, pp. 21-30) Laser blow-off atomic 
beams as a tool for tokamak diagnostics. Pospieszczyk, A. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer Plasma- 
physik). Hungarian Academy of Sciences, Budapest (Hungary). 
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Central Research Inst. for Physics. Sep 1993. (CONF-9303239-: 
KFA-IPP-KFKI-RMKI joint workshop on the use of atomic beams in 
plasma experiments, Budapest (Hungary), 29 Mar - 2 apr 1993). In 
Workshop on the use of atomic beams in plasma experiments. 
157p. Order Number DE94629879. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The laser blow-off method for injecting atoms into a tokamak 
plasma provides information about a number of plasma parame- 
ters. The injection of medium- and high-Z atoms allows the 
determination of global transport properties (e.g. diffusion coeffi- 
cients, radial and toroidal plasma velocities), whereas low-Z atoms 
like lithium, carbon, and sodium are used to measure local electron 
density and temperature profiles at the location of injection. Meth- 
ods and results with the laser blow-off technique as a diagnostic 
tool are described and presented. (author) 14 refs.; 4 figs.; 1 tab. 


26949 (KFKI-1993-19/D, pp. 31-38) Plasma spectroscopy in 
the VUV region on the MT-1M tokamak. Kardon, B. (Koezponti 
Fizikai Kutato Intezet, Budapest (Hungary). Research Inst. for Par- 
ticle and Nuclear Physics); Bakos, J.S.; Veres, G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results on VUV plasma spectroscopy are pre- 
sented. The focus of the experiments was on the toroidal transport 
investigation. The sodium and aluminium, atoms were injected into 
the tokamak by laser blow-off method. Energy balance, transport 
properties, and the behavior of impurities are discussed. (K.A.) 2 
refs.; 5 figs. 


26950 (KFK-1993-19/D, pp. 39-48) Edge plasma experi- 
ments on CASTOR tokamak. Zacek, F. (Czech Academy of 
Sciences, Prague (Czech Republic). Inst. of Plasma Physics); 
Stoeckel, J.; Badalec, J.; Jakubka, K.; Kletecka, P.; Kryska, L.; 
Kriha, V.; Svoboda, V.; Petrzilka, J. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop 
on the use of atomic beams in plasma experiments, Budapest 
(Hungary), 29 Mar - 2 apr 1993). In Workshop on the use of 
atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

A short survey of main experimental activities on the small toka- 
mak CASTOR (IPP Prague) is presented. This activity concerns 
investigation of edge plasma fluctuations to specify better the 
processes resulting in an improvement of the global particle con- 
finement, observed in CASTOR with lower hybrid current drive and 
plasma edge polarization. (author) 12 refs.; 8 figs. 


26951 (KFK--1993-19/D, pp. 49-54) The role of Coulomb 
collisions in the toroidal transport of injected particles. Veres, 
G. (Koezponti Fizikai Kutato Iintezet, Budapest (Hungary). Re- 
search Inst. of Particle and Nuclear Physics); Ignacz, P.; Kardon, 
B.; Kocsis, G. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research inst. for Physics. Sep 1993. (CONF- 
9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use of 
atomic beams in plasma experiments, Budapest (Hungary), 29 Mar 
- 2 apr 1993). In Workshop on the use of atomic beams in plasma 
experiments. 157p. Order Number DE94629879. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Impurity injection experiments have been done on the MT-1M 
tokamak directed toward the study of the toroidal transport poper- 
ties of the injected impurities. Aluminium atoms have been injected 
into the plasma with blow-off technique. It was found that the 
speed of the toroidal diffusion in the vicinity of the injection and at 
long distances from it differences by an order of magnitude. A the- 
oretical model is presented to understand the obtained results. The 
model is based on the ionization and diffusion of individual alu- 
minium particles in the momentum space parallel to the magnetic 
field lines due to the interactions with the species of the back- 
ground hydrogen plasma. (K.A.) 4 refs.; 2 figs. 


26952 (KFKI-1993-19/D, pp. 54-60) Laser ionization studies 
of transport of impurities using deposition probes. Kedves, 
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M.A. (Koezponti Fizikai Kutato Intezet, Budapest (Hungary). Re- 
search Inst. for Particle and Nuclear Physics); Bakos, J.S.; Ignacz, 
P.N.; Szigeti, J.; Matus, L. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1993. 
(CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments, Budapest (Hungary), 29 
Mar - 2 apr 1993). In Workshop on the use of atomic beams in 
plasma experiments. 157p. Order Number DE94629879. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Tokamak plasma transport investigations have been carried out 
by sodium blow-off beam injection and collector probe analysis. 
Laser ionization methods have been applied for the determination 
of the sodium impurity distribution on the probes in two series of 
experiments. The present experiments with 2 blow-off injections 
into the plasma and laser ionization mass spectrometric probe 
analysis shows polloidal asymmetry and slight radial increase of 
the sodium concentration with significant recycling background. 
(author) 5 refs.; 3 figs. 


26953 (KFKI-1993-19/D, pp. 60-69) Atomic collision pro- 
cesses: Data for lithium-beam spectroscopy of the tokamak 
edge plasma. Winter, H.P. (Technische Univ., Vienna (Austria). 
Inst. fuer Allgemeine Physik). Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1993. 
(CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments, Budapest (Hungary), 29 
Mar - 2 apr 1993). In Workshop on the use of atomic beams in 
plasma experiments. 157p. Order Number DE94629879. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The principal capabilities of Li-beam edge plasma spectroscopy 
are described by way of a few illustrative examples as well as cur- 
rent work at TU Wien on the setup of an atomic collision data base 
needed for reliable, precise evaluation of any Li-beam spectroscop- 
ical measurements. By injecting a fast Li beam into the edge 
plasma region, a great number of informations are obtained with 
excellent space- and time resolution. The most recent methodical 
improvement permits a fully consistent determination of absolute 
edge plasma density profiles by measuring only relative Lil line 
emission profiles. This is of special interest for investigating rapid 
edge plasma density fluctuations in connection with e.g. ELMs, L-H 
mode transition, turbulence or edge cooling by impurity injection. 
(K.A.) 38 refs. 


26954 (KFKI-1993-19/D, pp. 70-74) Lithium beam diagnos- 
tics at ASDEX Upgrade and W7-AS. Schweinzer, J. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany)); 
Fiedler, S.; McCormick, K. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Sep 1993. 
(CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments, Budapest (Hungary), 29 
Mar - 2 apr 1993). In Workshop on the use of atomic beams in 
plasma experiments. 157p. Order Number DE94629879. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Lithium-beam diagnostics in tokamak devices is discussed in or- 
der to determine the density profiles of electrons and impurity ions 
in the edge plasma with good space and time resolution. In the 
edge plasma the fast Li atoms interact not only with electrons and 
protons, but also with impurity ions, and consequently become ex- 
cited as well as ionised via related collisional processes (impact 
excitation, ionisation and charge exchange). The influence of 
plasma impurities on the data evaluation procedure is discussed. 
Atomic orbital close coupling calculations are described as an im- 


portant tool to establish the necessary atomic data base. (K.A.) 9 
refs.; 4 figs. 


26955 (KFKI-1993-19/D, pp. 75-84) Pellet ablation and wall 
erosion: Physics and modelling. Lengyel, L. (Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany)). Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop 
on the use of atomic beams in plasma experiments, Budapest 
(Hungary), 29 Mar - 2 apr 1993). In Workshop on the use of 
atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

The physical consequences of a pellet injected into a thermonu- 
clear plasma are investigated based on experimental results. It is 
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shown that this process can be described with computerized simu- 
lations well. Wall erosion of carbon walls is shown to differ only 
slightly from pellet ablation, so the computer codes are also appro- 
priate to describe this effect. (K.A.) 20 refs.; 4 figs. 


26956 (KFKF-1993-19/D, pp. 83-89) Transport studies of im- 
purities using micro-pellet injection. Zoletnik, S. (Koezponti 
Fizikai Kutato Intezet, Budapest (Hungary). Dept. of Plasma 
Physics); Bakos, J.S.; Buerger, G.; Ignacz, P.N.; Kardon, B.; 
Kalvin, S.; Kocsis, G.; Szigeti, J.; Veres, G. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI joint workshop 
on the use of atomic beams in plasma experiments, Budapest 
(Hungary), 29 Mar - 2 apr 1993). In Workshop on the use of 
atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the blow-off method with special targets, micropellets were 
injected into a tokamak plasma. Pellet velocities up to 4 km/s were 
observed. The pellets penetrate into the plasma deeper than the 
blow-off beam, and deposit material during a shorter time interval. 
Detailed transport investigations are performed with the MCP cam- 
eras detecting the radiation of injected impurities. The toroidal 
transport velocity of the impurities was found to be at least 4 * 10 
m/s. A cross-field drift of the pellet cloud is observed with approxi- 
mately 5 * 10° m/s velocity. (K.A.) 5 refs.; 6 figs. 


26957 (KFKI-1993-19/D, pp. 90-102) Edge modelling for 
TEXTOR. Claassen, H.A. (Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Plasmaphysik); Gerhauser, H. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the most advanced computer codes for TEXTOR applica- 
tion is the SOLXY-code, which is now routinely run to calculate the 
plasma edge parameters of TEXTOR with the toroidal belt limiter 
ALT-Il in operation. Some important results of the SOLXY-code are 
reported. After a brief model specification (equations, integration 
domain, boundary conditions) the physical origin of specific results 
are discussed concerning poloidal asymmetries in the plasma pro- 
files, non-ambipolarity, changes due to magnetic field reversal, and 
the appearance of a global circulation layer with the concomitant 
electric field structure. (K.A.) 10 refs.; 17 figs.; 1 tab. 


26958 (KFKI-—1993-19/D, pp. 103-111) Determination of edge 
plasmas by thermal atomic beams. Schweer, B. (Forschungszen- 
trum Juelich GmbH (Germany). Inst. fuer Plasmaphysik). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

Profiles of the electron temperature and electron density are 
needed for the description of the plasma in the boundary. The 
spectroscopical observation of thermal atomic beams reentering 
the plasma is used for the quasicontinuous determination of the 
profiles. Lithium sources based on heated AVLi or Cu/Li alloys are 
attachable in any position around the torus, delivering profiles of ne 
up to 5*10'2/cm*. Helium sources are capable to measure T.- and 
Ne-profiles in the range of 10 eV to 150 eV and of 2°10'2/cm? to 
2*10'5/em%, respectively. Both sources and methods for the evalu- 
ation of the plasma parameter are described. (author) 16 refs.; 12 
figs.; 1 tab. 


26959 (KFKF-1993-19/D, pp. 118-127) Toroidal transport 
studies of injected impurities. Bakos, J.S. (Koezponti Fizikai Ku- 
tato Intezet, Budapest (Hungary). Dept. of Plasma Physics); 
Djotyan, G.P. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Sep 1993. (CONF- 
9303239-: KFA-IPP-KFKI-RMKI joint workshop on the use of 
atomic beams in plasma experiments, Budapest (Hungary), 29 Mar 
- 2 apr 1993). In Workshop on the use of atomic beams in plasma 





experiments. 157p. Order Number DE94629879. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The earlier toroidal transport experiments are reviewed and re- 
sults of a new experiment on TEXTOR is discussed which shows 
the importance of the diffusion on the injected atoms and ions as 
the mechanism of the transport. Analytical solution of the diffusion 
equation which takes into account the features of the laser blow-off 
injected beam properly seems to describe the experimental obser- 
vations and gives the possibility for the local measurement of the 
diffusion coefficient. (author) 11 refs.; 8 figs. 


26960 (KFKI-1993-19/D, pp. 128-138) Toroidal transport 
measurement of laser injected impurities in TEXTOR. Kocsis, 
G. (Koezponti Fizikai Kutato Intezet, Budapest (Hungary). Re- 
search Inst. for Particle and Nuclear Physics); Bakos, J.S.; 
Pospieszczyk, A.; Claassen, H.A.; Koenen, L.; Mank, G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

Impurity injection is often used tool for tokamak plasma investi- 
gations. THe toroidal spread of the laser blow-off injected particles 
is discussed. As the toroidal spread of the injected particles is a 
fast process (this is in the hundred microsecond scale), only the 
low ionized stages of the injected elements play role in the distribu- 
tion. Two different elements, lithium and aluminium, were injected 
into TEXTOR tokamak, and the distribution in time and space for 
different low ionization stages of both elements was measured for 
different types of injection. An overview of the experimental set-up 
is given. The results of the toroidal distribution measurements in 
the vicinity of the injection are described, as well as the toroidal 
delay investigations far from the place of the injection. (K.A.) 8 
refs.; 19 figs.; 1 tab. 


26961 (KFKI-1993-19/D, pp. 139-143) Diagnostics with high 
temporal and spatial resolution. Mank, G. (Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Plasmaphysik). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Sep 1993. (CONF-9303239-: KFA-IPP-KFKI-RMKI 
joint workshop on the use of atomic beams in plasma experiments, 
Budapest (Hungary), 29 Mar - 2 apr 1993). In Workshop on the 
use of atomic beams in plasma experiments. 157p. Order Number 
DE94629879. Source: OSTI; NTIS (US Sales Only); INIS. 

Fast temporal diagnostics with high spatial resolution is useful in 
the study of plasma edge processes in fusion devices. For the 
recording of a variety of events at the tokamak TEXTOR, different 
fast camera-systems have either been developed or modified. 
Some of these camera systems are described. An optical multi- 
channel setup, linear array and a two-dimensional asynchronously 
triggerable ICCD camera are described. (K.A.) 17 refs.; 5 figs. 


26962 (LA-12698-C, pp. 7, Paper 38) Experimental results 
on kinetics of muon catalyzed fusion in triple mixture of 
hydrogen isotopes. Balin, D.V. (S. Petersburg Nuclear Physics In- 
stitute, Gatchina (Russian Federation)); Baturin, V.N.; Chestnov, 
Yu.A.; Maev, E.M.; Semenchuk, G.G.; Smirenin, Yu.V.; Vorobyov, 
A.A.; Voropaev, N.I. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145-—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

Three experiments on muon catalyzed fusion (MCF) in triple mix- 
tures of hydrogen isotopes had been performed at LNPI and at PSI 
with the high pressure ionization chamber as the detector of 
charged fusion products. Analyzing the combined experimental 
data, the authors derive several parameters of MCF kinetics: the 
rates of pdm and dtm muonic molecules formation Apg,,, Ad, the 
probability of epithermal formation of dtu molecules -n, and the ef- 
fective ratio of muon exchange rates (Apt/Apa)*". 


26963 (LA-12698-C, pp. 9, Paper 30) Muon catalyzed fu- 
sion theory. Cohen, J.S. (Los Alamos National Laboratory, NM 
(United States)). Los Alamos National Lab., NM (United States). 
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Jan 1994. (CONF-9304145-—: International workshop on low energy 
muon science (LEMS ‘93), Santa Fe, NM (United States), 4-8 Apr 
1993). In Proceedings of the International Workshop on Low En- 
ergy Muon Science: LEMS’ 98. 552p. Order Number 
DE94006495. Source: OSTI; NTIS; INIS. 

An overview of the theory and current status of muon-catalyzed 
fusion is given. In the case of d-t mixtures, more than 100 fusions 
per muon have been seen experimentally. The process is generally 
rather well understood theoretically - with a few important excep- 
tions. 


26964 (LA-12698-C, pp. 9, Paper 35) Experimental analysis 
of the steady state of muon-catalyzed D/T fusion. Ackerbauer, 
P.A. (Oesterreichische Akademie der Wissenschaften, Vienna (Aus- 
tria)); Werner, J.; Breunlich, W.H.; Cargnelli, M.; Fussy, S.; Jeitler, 
M.; Kammel, P.; Marton, J.; Scrinzi, A.; Zmeskal, J. Los Alamos 
National Lab., NM (United States). Jan 1994. (CONF-9304145-: 
International workshop on low energy muon science (LEMS ‘93), 
Santa Fe, NM (United States), 4-8 Apr 1993). In Proceedings of 
the International Workshop on Low Energy Muon Science: LEMS’ 
93. 552p. Order Number DE94006495. Source: OSTI; NTIS; INIS. 

A systematic experimental study of the cycling rates in muon 
catalyzed deuteriumtritium (D/T) fusion was conducted by this col- 
laboration at the Paul Scherrer Institute (Switzerland). Gaseous, 
liquid and solid D/T mixtures were studied at cryogenic tempera- 
tures over a wide range of densities (1% to 150% of liquid 
hydrogen density Ny=4.25 x 10% atoms/cm’) and tritium concen- 
trations (cq =2%-89%). Equilibrated as well as non-equilibrated 
mixtures were used. Up to 31 observed cycling rates were fitted si- 
multaneously with multi-parameter kinetic models to investigate the 
contributions of underlying basic processes. The authors observed 
a nonlinear increase of the normalized cycling rates with the mix- 
ture density, which may be explained by many-body collisions in 
mesomolecular formation. They also obtain preliminary results for 
Gis (the probability for a du atom to reach the 1s ground state), 
which show a much weaker dependence on density and tritium 
concentration than expected by present theory. 


26965 (LA-12698-C, pp. 14, Paper 32) Recent develop- 
ments in muon catalyzed fusion theory. Gusev, V.V. (institute 
for High Energy Physics, Protvino (Russian Federation)); Pono- 
marev, L.I.; Solov’ev, E.A. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The new methods of the solution of the Coulomb three-body 
problem as applied to the problems of muon catalyzed fusion are 
presented. The adiabatic hyperspherical approach (AHSA) is devel- 
oped for the calculations of the characteristics of mesic molecules: 
binding energies, the local characteristics of the wave functions 
and cross sections of mesic atoms collisions. The adiabatic com- 
plex plane method (ACPM) is developed for the calculation of the 
cross-section of mesic atom scattering in the excited states n=2-5. 


26966 (LA-UR-94-1505) Conceptual design for a 
scintillating-fiber neutron detector for fusion reactor plasma 
diagnostics. Sailor, W.C.; Barnes, C.W.; Chrien, R.E.; Wurden, 
G.A. Los Alamos National Lab., NM (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940552-12: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94014716. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A conceptual design for a “pointing” neutron detector that is ca- 
pable of delivering 10* - 105 Hz countrate of T(D,n) events from 
triton burnup at a deuterium-burning tokamak is described. The de- 
tector consists of collimated bundles of scintillating fibers that are 
separated by metal or polyethylene. These bundies in turn are set 
into a larger collimator that has some of the bundles set in “un- 
plugged” holes and others in “plugged” holes whose countrate 
difference gives the net countrate. It is computed that the use of a 
6 MeVee (electron equivalent) discriminator will allow 14-MeV neu- 
tron countrates of 2xl0* Hz in a DD machine or 3 MHz in a DT 
machine, while effectively rejecting the gamma background. The 
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efficiency-area product for 14-MeV neutrons will be ~ 0.014 cm?. 
The angular resolution is computed to be 4.5° HWHM for a 35 cm 
long collimator. 


26967 (LA-UR-94-1604) A scintillating-fiber 14-MeV neu- 
tron detector on TFTR during DT operation. Wurden, G.A. (Los 
Alamos National Lab., NM (United States)); Chrien, R.E.; Barnes, 
C.W.; Sailor, W.C.; Roquemore, A.L.; Lavelle, M.J.; O'Gara, P.M.; 
Jordan, R.J. Los Alamos National Lab., NM (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940552-13: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94014806. 
Source: OST; NTIS; INIS; GPO Dep. 

A compact 14-MeV neutron detector using an array of scintillat- 
ing fibers has been tested on the TFTR tokamak under conditions 
of a high gamma background. This detector uses a fiber-matrix ge- 
ometry, a magnetic field-insensitive phototube with an active HV 
base and pulse-height discrimination to reject low-level pulses from 
2.5 MeV neutron and intense gammas. Laboratory calibrations 
have been performed at EG&G Las Vegas using a pulsed DT neu- 
tron generator and a 30 kCi ©°Co source as background, at PPPL 
using DT neutron sources, and at LANL using an energetic deu- 
terium beam and target at a tandem Van de Graaff accelerator. 
During the first high power DT shots on TFTR in December 1993, 
the detector was 15.5 meters from the torus in a large collimator. 
For a rate of 1 x 10'® n/sec from the tokamak, it operated in an 
equivalent background of 1 x 10'° gammas/cm*/sec (~4 mA cur- 
rent drain) at a DT count rate of 200 kHz. 


26968 (LA-UR-94-1701) Improved optical diagnostics for 
the NOVA laser. Fernandez, J.C.; Berggren, R.R.; Bradley, K.S.; 
Hsing, W.W.; Gomez, C.C.; Cobble, J.A. Los Alamos National 
Lab., NM (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940552-14: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94014811. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper describes three diagnostics for detecting optical scat- 
ter from NOVA laser targets. Detecting such scatter can help not 
only the authors’ understanding of plasma instabilities in laser plas- 
mas, but also their efforts at plasma characterization, particularly 
hohiraum plasmas. These diagnostics are: the Full Aperture 
Backscatter Station (FABS), presently being built; the Oblique Scat- 
ter Array (OSA), just starting operation; and the Axial Imager, also 
just starting operation. FABS will allow imaging at high resolution of 
Brillouin and Raman backscatter. The OSA allows a quantitative 
measurement of Brillouin and Raman scatter in many directions 
(assuming the target allows the scatter to escape). The axial im- 
ager allows high-resolution imaging of Brillouin, Two-Plasmon 
Decay and Raman scatter emitted towards the East direction, 
which is along the symmetry axis of the NOVA laser beams. 


26969 (LA-UR-94-2223) Detection of alpha particles via ob- 
servation of He Il line emission in the lithium pellet cloud 
during DT operation in TFTR. Wurden, G.A. (Los Alamos Na- 
tional Lab., NM (United States)); Sasao, M.; Mansfield, D.K. Los 
Alamos National Lab., NM (United States); Princeton Univ., NJ 
(United States). Plasma Physics Lab. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36 ; AC02-76CH03073. (CONF-940635—1: 21. European 
conference on controlled fusion and plasma physics, Marseilles 
(France), 26 Jun - 1 jul 1994). Order Number DE94014485. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this diagnostic is to detect alpha particles in DT 
plasmas via spectroscopy, using injected lithium pellets as a source 
of charge exchange particles. As of June 1994, we have not seen 
alpha signals above the bremsstrahlung background via this tech- 
nique in TFTR DT plasinas. This paper discusses the basis for the 
measurement, shows existing data, and describes possible actions 
to improve the measurement attempt on TFTR. Expected core al- 
pha concentrations are of order 10'' cm-* during high power 
neutral beam-heated TFTR supershots. The various charge states 
in the cloud of a 0.5 km/sec “high-speed” lithium pellet can provide 
a dense target for charge exchange of fast alphas born in the DT 
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plasma. By directly observing the light emission from the resulting 
excited, singly-ionized He* particles, we can detect the presence of 
alphas which have undergone a single charge exchange collision. 
This light emission will be strongly Doppler-broadened, and a spec- 
tral measurement of the n=4—3 visible transition yields the alpha 
velocity distribution at the pellet radial location. One achieves a 
tremendous source enhancement over other techniques which rely 
on low density atomic beams for charge exchange neutrals. Of 
course, this enhancement does not come for free. When using 
lithium pellet spectroscopy, the alpha population will only be sam- 
pled from regions traversed by the Lithium pellet, and only on 
timescales of less than 1 millisecond duration, corresponding to the 
pellet lifetime. In addition, enhanced bremsstrahlung light from the 
pellet cloud may be a serious source of background light. In princi- 
ple, ff the pellet cloud densities are known as a function of plasma 
radius, one could infer the fast alpha population density with a few 
centimeter spatial resolution across the same plasma radius. 


26970 (LRP—491/94) Coaxial plasma gun in the high den- 
sity regime and injection into a helical field. Schaer, S.F. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)). Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Feb 1994. 27p. Order Number 
DE94629958. Source: OSTI; NTIS; INIS. 

A modified coaxial gun in the high density regime of 20-70 mT of 
He restgas, energized by a 1200 HV sinusoidally damped capaci- 
tor discharge with peak currents of 86 kA in a potential range of 
10-15 kV, was investigated. The acceleration of the current sheet 
inside the gun was studied, and an MHD current element model 
derived, in good agreement with experiment, indicating that thermal 
diffusion can be neglected during the acceleration phase and fur- 
thermore explains the sheet velocity limitation. At the muzzle the 
plasma is magnetized by inducing a toroidal current through a per- 
manent radial field, generating poloidal field. The injection of the 
generated current-carrying plasma torus into the driftspace was 
studied by means of a diamagnetic probe array, for 1) toroidal bias 
field, and 2) helical bias field. The inner electrode (negative polar- 
ity) is continued into the driftspace by a considerably thinner, pyrex 
insulated central conductor, generating the toroidal bias. Quasi- 
Tokamak geometry is reached in the helical case. The necessary 
axial bias field strength was then calculated. Second half-period 
breakdown was observed, thus a positive electrode was present 
most of the time. This is a unique way to achieve autopreionisa- 
tion. Plasma gun operation is very much breakdown dependent, 
specially in the region of the muzzle. This made it necessary to 
construct a special compensation coil for the axial field coil. The 
mean torus speed in the driftspace was 2.2 cm/ysec. The tori were 
azimuthally homogeneous and exhibited enhanced stability. Trans- 
verse expansion at ejection and in the driftspace is prevented by a 
unique rarefaction wave-pattern resulting from the Mach 50 flow. 
The toroidal current was observed to decay continuously, not 
abruptly. No n type or oscillatory instabilities were encountered. 
These findings are important for future designs of guns where a 
stable and homogenous torus is needed, such as magnetic con- 
finement injectors. (author) 39 figs., 38 refs. 


26971 (LRP-494/94, pp. 5-8) Parallel simulation of radio- 
frequency plasma discharges. Fivaz, M. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Howling, A.; Ruegsegger, L.; 
Schwarzenbach, W.; Baeumle, B. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Apr 1994. (CONF-9408116—: 6. joint EPS-APS 
international conference on physics computing, Lugano (Switzer- 
land), Aug 1994). In Papers presented at the 6. joint EPS-APS 
international conference on physics computing. 12p. Order Num- 
ber DE94631113. Source: OSTI; NTIS; INIS. 

The 1D Particle-in-Cell and Monte Carlo collision code XPDP1 is 
used to model radio-frequency argon plasma discharges. The code 
runs faster on a single-user parallel system called MUSIC than on 
a CRAY-YMP. The low cost of the MUSIC system allows a 24- 
hours-per-day use and the simulation results are available one to 
two orders of magnitude quicker than with a super computer 





shared with other users. The parallelization strategy and its imple- 
mentation are discussed. Very good agreement is found between 
simulation results and measurements done in an experimental ar- 
gon discharge. (author) 2 figs., 3 refs. 


26972 (LRP-495/94) Gyrokinetic approach to the propaga- 
tion of electromagnetic waves in nonuniform bounded plasma 
slabs. Sauter, O. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Vaclavik, J. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). May 1994. 31p. Order Number DE94631442. Source: 
OSTI; NTIS; INIS. 

A new code, SEMAL, has been developed which solves the lin- 
earized Viasov-Maxwell wave equations to all orders in Larmor 
radii. Arbitrary density and temperature profiles as well as nonuni- 
form magnetic fields are considered in slab geometry. The vacuum 
regions adjacent to the plasma slab are limited by perfect conduct- 
ing walls and contain an antenna as an excitation source. The 
linear response is obtained by solving the system of one first-order 
and two second-order integro-differential equations using a non- 
polluting finite element discretization. The general equations in the 
Fourier space, derived in a new comprehensive way, and their 
inverse transform, using ky=0, are described as well as the conver- 
gence and non-polluting properties of the method. We present the 
results concerning the influence of alpha particles on ICRF heating 
schemes for ITER, where we show that small alphas concentration 
can alter the steady-state operation envisaged with ICRF fast wave 
current-drive. (author) 7 figs., 3 tabs., 28 refs. 


26973 (NIFS—269) Formation and ’self-healing’ of magnetic 
islands in finite-6 Helias equilibria. Hayashi, T.; Sato, T.; Merkel, 
P.; Nuehrenberg, J.; Schwenn, U. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Jan 1994. 24p. Order Number 
DE94777541. Source: OSTI; NTIS; INIS. 

The behaviour of finite-pressure-induced magnetic islands is nu- 
merically analyzed for three-dimensional magnetohydrodynamic 
equilibria of the Helias configuration by using a three-dimensional 
equilibrium code. It is found that an island chain is generated on 
the 5/6 rational surface, when such a surface appears in the 
plasma region of the finite-@ equilibrium. The island chain, how- 
ever, is not so dangerous as to destroy the plasma confinement 
even if it appears in a vanishingly small shear region. Thus, a high 
8 equilibrium with clear magnetic surfaces can be realized. More- 
over, it is definitely confirmed that the finite pressure effect 
sometimes exhibits an unexpectedly good aspect, namely, that the 
vacuum islands are removed as G increases, which can be called 
self-healing’ of islands. This property can be explained by the nu- 
merically discovered fact that the phases of islands induced by the 
finite-pressure effect are always locked in the same phase regard- 
less of 6. (author). 


26974 (NIFS—270) Efficiencies of the ICRF minority heating 
in the CHS and LHD plasmas. Murakami, S.; Okamoto, M.; Naka- 
jima, N.; Mutoh, T. National Inst. for Fusion Science, Nagoya 
(Japan). Jan 1994. 27p. Order Number DE94777542. Source: 
OSTI; NTIS; INIS. 

ICRF minority heatings are investigated in the plasmas of the 
Compact Helical System (CHS) and the Large Helical Device 
(LHD) by means of the orbit following Monte Carlo simulation. It is 
found that the heating efficiency decreases with increase of the ab- 
sorption power by minority ions and depends strongly on the 
magnetic field strength and the field configuration. (author). 


26975 (NIFS—271) Large amplitude Langmuir and _ ion- 
acoustic waves in a relativistic two-fluid plasma. Nejoh, 
Yasunori (Hachinohe Inst. of Tech., Aomori (Japan)); Sanuki, Heiji. 
National Inst. for Fusion Science, Nagoya (Japan). Feb 1994. 44p. 
Order Number DE94777543. Source: OSTI; NTIS; INIS. 

Large amplitude Langmuir and ion-acoustic waves in a relativistic 
two-fluid plasma are analysed by the pseudo-potential method. The 
existence conditions for relativistic nonlinear Langmuir waves de- 
pend on the relativistic effect, the particular energy and the ion 
mass to electron mass ratio. The allowable range of the normal- 
ized potential depends on the relativistic effect. It is shown that the 
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Mach number has the significant effect for the formation of rela- 
tivistic nonlinear ion-acoustic waves rather than the ratio of the 
ion-acoustic velocity to the velocity of light. The allowable range of 
the normalized potential depends on the Mach number. The 
present investigation predicts new findings of relativistic nonlinear 
Langmuir and ion-acoustic waves in plasmas in which high-speed 
electrons and ions coexist. (author). 


26976 (NIFS-PROC—14, pp. 69-81) A simple, sem- 
quantitative method for measuring pulsed soft x-rays. 
Takahama, Y. (Gunma Univ., Kiryu (Japan). Faculty of Engineer- 
ing); Du, J.; Yanagidaira, T.; Hirano, K. National Inst. for Fusion 
Science, Nagoya (Japan). Jul 1993. (CONF-9212107-: Research 
meeting on ‘physics and application on Z-pinches’, Nagoya 
(Japan), 11-12 Dec 1992). In Physics and application of high den- 
sity Z-pinches. 106p. Order Number DE94737967. Source: OSTI; 
NTIS; INIS. 

A simple semi-quantitative measurement and image processing 
system for pulsed soft X-rays with a time and spatial resolution is 
proposed. Performance of the system is examined using a cylindri- 
cal soft X-ray source generated with a plasma device. The system 
consists of commercial facilities which are easily obtained such as 
a microchannel plate-phosphor screen combination, a CCD cam- 
era, an image memory board and a personal computer. To make a 
quantitative measurement possible, the image processing and ob- 
servation of the phosphor screen current are used in conjunction. 
(author). 


26977 (NIFS-PROC—14, pp. 82-88) Radiative collapse in a 
Z-pinch powered by Blumlein generator. Furuya, Seizo (Tokyo 
Inst. of Tech. (Japan)); Hoshide, Takahiro; Hoshina, Yoshikazu; 
Ishii, Shozo. National Inst. for Fusion Science, Nagoya (Japan). Jul 
1993. (CONF-9212107—: Research meeting on ‘physics and appli- 
cation on Z-pinches’, Nagoya (Japan), 11-12 Dec 1992). In Physics 
and application of high density Z-pinches. 106p. Order Number 
DE94737967. Source: OSTI; NTIS; INIS. 

We have constructed a pulsed power generator of Blumlein type 
to examine radiative collapse in carbon fiber pinches. Moreover, 
we carried out calculating and examination about radiative col- 
lapse. Numerical calculations show the reduced critical current for 
the initiation of radiative collapse. (author). 


26978 (NIFS-PROC—14, pp. 89-95) Soft x-ray radiation from 
metal vapor puff Z-pinch plasmas. Hoshina, Yoshikazu (Tokyo 
Inst. of Tech. (Japan)); Suzuki, Toshiaki; Arai, Kenji; Ai, Qing-pin; 
Ishii, Shozo. National Inst. for Fusion Science, Nagoya (Japan). Jul 
1993. (CONF-9212107—: Research meeting on ‘physics and appli- 
cation on Z-pinches’, Nagoya (Japan), 11-12 Dec 1992). In Physics 
and application of high density Z-pinches. 106p. Order Number 
DE94737967. Source: OSTI; NTIS; INIS. 

Dense and high energy density Z-pinch plasmas are created by 
new way and are examined experimentally. Metal vapor puff Z- 
pinch is superior to other configurations in control and in operation. 
In this configuration, the dense plasmas can be created from high 
z materials and radiate high intensity x-rays. The macroscopic 
pinch characteristics have been observed by streak photography. 
Temporal behaviors of x-ray radiation from metal vapor puff Z-pinch 
have been investigated. (author). 


26979 (NIFS-PROC-—15) Lecture note on the bases of 
plasma physics. Okamoto, Masao. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Feb 1994. 172p. (in Japanese). Order 
Number DE94777544. Source: OSTI; NTIS; INIS. 

The lecture of the 'Bases of Plasma Physics’ was given from 
April to June, 1993 to the students of the Fusion Science Course, 
Department of Mathematical and Physical Science of the Graduate 
University for Advanced Studies and to other graduate students at 
the National Institute for Fusion Science. A transcript of the lecture 
is presented. (J.P.N.). 


26980 (PPPL-2966) An overview of PBX-M H-mode results. 
Kaye, S.M. (Princeton Univ., NJ (United States). Plasma Physics 
Lab.); Kugel, H.; LeBlanc, B.; Sesnic, S.; Dunlap, J.L.; Schmitz, L.; 
Tynan, G. Princeton Univ., NJ (United States). Plasma Physics 
Lab.; Oak Ridge National Lab., TN (United States); California 
Univ., Los Angeles, CA (United States). Apr 1994. 12p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073 AC05-840R21400 ; FGO03-89ER51121. Order 
Number DE94014523. Source: OSTI; NTIS; INIS; GPO Dep. 

PBX-M is a tokamak operated with indented plasmas, a close- 
fitting conducting shell, and various RF systems in order to study 
the physics of current and pressure profile control, and ease the 
access to the second stability regime. In addition to these uncom- 
mon and unique features, PBX-M, because of its divertor 
operation, has also proved to be a valuable contributor to identify- 
ing and understanding various features of H-mode physics. Time 
stationary H-modes (t>7_) at high power (~5 MW) have been ob- 
tained, and these discharges have attained 6,/(V/aB) values of 4.5 
simultaneously with r_¢/7_'"=R—89P values of up to 3.5. In this pa- 
per, results of recent H-mode studies will be presented. These 
studies focused on specific aspects of H-mode physics. To be re- 
ported here are results of studies of bias induced H-modes, L- to 
H- transitions, including the suppression of turbulent transport, 
ELMs and other related energy loss mechanisms, and, finally, lon 
Bernstein Wave modification of H-mode discharges 


26981 (PPPL-2967) ELM-related fluctuations in PBX-M H- 
modes. Kaye, S.M. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Hahm, T.S.; Sesnic, S.; Tang, W.; Roney, P.; Davis, 
W.; Dunlap, J.L.; Harris, J.H. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Apr 1994. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE94014517. Source: OSTI; NTIS; INIS; GPO Dep. 

Edge Localized Modes, or ELMs, are at the same time both dis- 
advantageous and advantageous features of H-modes. ELMs can 
cause energy and particle losses from the plasma, with instanta- 
neous energy losses reaching 40% of the total stored energy in the 
case of large-amplitude ELMs. The energy loss from these ELMs, 
or closely spaced smaller ELMs, may result in what is known as a 
beta-collapse, an event in which energy is lost over a substantial 
duration of the discharge. On the other hand, if controlled, the ELM 
related energy and, especially, impurity losses can lead to near 
steady-state discharge conditions with relatively low radiative power 
losses. The importance of ELMs in the development of the H- 
phase has led to numerous studies which attempt to uncover their 
nature. The purpose of the present work is to present additional 
observations of, most notably, high frequency magnetic fluctuations 
associated with ELMS. There are some observations here that are 
consistent with previously reported ones, namely the appearance of 
high frequency (>250 kHz) activity prior to the D. increase, sug- 
gesting again that the rise in D, is some delayed response to an 
instability occurring farther inside the plasma edge. While this high 
frequency activity is global, with high coherence for all coil pairs 
both on the inside and outside midplane, there is no identifiable 
mode structure. Reported here for the first time are observations of 
a very intense outward ballooning feature that appears simultane- 
ously with the D, increase and lasts for about 5 msec. The toroidal 
mode structure of this feature is clearly identifiable, consisting of a 
series of toroidal harmonics from n=3 to 8, at frequencies given by 
fn=fo+ndf, with fo=30 to 50 kHz and AA=20 to 30 kHz. 


26982 (PPPL-2985) Rotation shear induced fluctuation 
decorrelation in a toroidal plasma. Hahm, T.S. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Jun 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE94014034. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The enhanced decorrelation of fluctuations by the combined ef- 
fects of the E x B flow (Ve) shear, the parallel flow (V\\) shear, 
and the magnetic shear is studied in toroidal geometry. A two-point 
nonlinear analysis previously utilized in a cylindrical model shows 
that the reduction of the radial correlation length below its ambient 
turbulence value (Aro) is characterized by the ratio between the 
shearing rate ws and the ambient turbulence scattering rate Aw. 
The derived shearing rate is given by ws* = (Aro)*[1/A¢*{8/Ar(qV_E/ 
r)}* + 1/47? {8/Ar(V|\/qR)}*], where Ad and An are the correlation 
angles of the ambient turbulence along the toroidal and parallel di- 
rections. This result deviates significantly from the cylindrical result 
for high magnetic shear or for ballooning-like fluctuations. For sup- 
pression of flute-like fluctuations, only the radial shear of qV_/r 
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contributes, and the radial shear of V|\/qR is irrelevant regardless 
of the plasma rotation direction. 


26983 (PPPL-2995) Comments on finite Larmor radius 
models for ion cyclotron range of frequencies heating in toka- 
maks. Phillips, C.K. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Wilson, J.R.; Hosea, J.C.; Majeski, R.; Smithe, D.N. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Jun 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94014522. Source: OSTI; NTIS; INIS; GPO Dep. 

The accuracy of standard finite Larmor radius (FLR) models for 
wave propagation in the ion cyclotron range of frequencies (ICRF) 
is compared against full hot plasma models. For multiple ion 
species plasmas, the FLR model is shown to predict the presence 
of a spurious second harmonic ion-ion type resonance between the 
second harmonic cyclotron layers of two ion species. It is shown 
explicitly here that the spurious resonance is an artifact of the FLR 
models and that no absorption occurs in the plasma as a result of 
this “resonance.” 


26984 (PPPL—2996) Observation of Doppler-shifted Ta 
emission from TFTR tritium neutral beams. Kamperschroer, 
J.H.; Grisham, L.R.; Lagin, L.J.; O’Connor, T.E.; Newman, R.A.; 
Stevenson, T.N.; von Halle, A.; Wright, K.E. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Jun 1994. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94014521. Source: OSTI; NTIS; 
INIS; GPO Dep. 

195 tritium ion source shots were injected into TFTR high power 
plasmas during December 1993—March 1994. In addition, four 
highly diagnosed pulses were fired into the calorimeter. Analysis of 
the Doppler-shifted Ta emission of the beam in the neutralizer has 
revealed that the extracted ion composition for deuterium and tri- 
tium are indistinguishable: 0.72+0.04 D*, 0.22+0.02 Dzp*, 
0.0740.01 D3* compared to 0.72+0.04 Tt, 0.2340.02 Tp*, 
0.05+0.01 T3*. The resultant tritium full-energy neutral fraction is 
higher than for deuterium due the increased neutralization effi- 
ciency at lower velocity. To conserve tritium, it was used only for 
injection and a few calorimeter test shots, never for ion source 
conditioning. When used, the gas species was switched to tritium 
only for the shot in question. This resulted in an approximately 2% 
deuterium contamination of the tritium beam and vice versa for the 
first deuterium pulse following tritium. Data from the calorimeter 
shots indicates that tritium contamination of the deuterium beam 
cleans up in 5-6 beam pulses, and is reduced to immeasurable 
quantities prior to deuterium beam injection. 


26985 (PPPL-CFP-3054) Review of recent D-T experiments 
from TFTR. Hawryluk, R.J. Princeton Univ., NJ (United States). 
Plasma Physics Lab. 1994. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-940994—2: 15. international conference on plasma physics 
and controlled nuclear fusion research, Madrid (Spain), 26 Sep - 1 
oct 1994). Order Number DE94011761. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. TFTR TOKAMAK/plasma confinement; D- 
T REACTORS/confinement time; ICR HEATING; DEUTERIUM; 
TRITIUM; ION TEMPERATURE; PLASMA DIAGNOSTICS 


26986 (PPPL-CFP-3083) Radiation shielding tor TFTR DT 
diagnostics. Ku, L.P.; Johnson, D.W.; Liew, S.L. Princeton Univ., 
NJ (United States). Plasma Physics Lab. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940630-20: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94014859. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors illustrate the designs of radiation shielding for the 
TFTR DT diagnostics using the ACX and TVTS systems as spe- 
cific examples. The main emphasis here is on the radiation 
transport analyses carried out in support of the designs. Initial re- 
sults from the DT operation indicate that the diagnostics have been 
functioning as anticipated and the shielding designs are satisfac- 
tory. The experience accumulated in the shielding design for the 





TFTR DT diagnostics should be useful and applicable to future de- 
vices, such as TPX and ITER, where many similar diagnostic 
systems are expected to be used. 


26987 (SAND—93-2730C) Recent TWOQUICK particle simu- 
lations of one- and two- stage transmission lines and diodes 
on PBFA and SABRE. Poukey, J.W.; Cuneo, M.E.; Lockner, T.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. (CONF-940634-2: 10. international 
conference on high power particle beams, San Diego, CA (United 
States), 20-24 Jun 1994). Order Number DE94013825. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper presents recent particle simulation studies of the 
pulsed-power machines PBFA and SABRE. The code used is the 
2-D electromagnetic TWOQUICK. For SABRE we emphasize the 
single-stage case and compare with experiment. Here the voltage 
adder, magnetically-insulated-transmission-line (MITL), and proton 
applied-B extraction diode are all included in the fully time- 
dependent simulations. Results include vacuum wave precursor 
effects vs. cathode turn-on threshold, and the sheath-retrapping 
benefits of diode undermatching. For PBFA we emphasize the 2- 
stage case and compare with experiments using lithium ions. Here 
we include the transmission lines and MITLs feeding the 2-stage 
barrel diode. Results show that good operation is critically depen- 
dent on careful B-field shaping in the feeds and diode. 


26988 (TRITA-FYS—1025) Quantitative plasma  spec- 
troscopy at JET and Extrap-T1. Zastrow,. K.D. Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Physics |. 1993. 104p. Order 
Number DE94628933. Source: OSTI; NTIS; INIS. 

Studies in quantitative plasma spectroscopy are performed on 
the Joint European Torus (JET) in Culham, Great-Britain and on 
the Extrap-T1 reversed-field pinch (RFP) in Stockholm. The model 
concepts that form the basis of these studies are reviewed. At JET, 
spectra of He-like nickel are observed with a high-resolution X-ray 
crystal spectrometer. The experimental line intensity ratios of satel- 
lite lines to the resonance line are compared with theoretical data. 
The agreement is found to be good, with the exception of the exci- 
tation of dipole-forbidden lines. The spectrum is also used to derive 
central ion temperature, central toroidal rotation and nickel concen- 
tration based upon a model for the radial emission. The results are 
compared with those from an independent diagnostic, charge- 
exchange recombination spectroscopy (CWRS). Theoretically 
predicted cross section effects on the CXRS data are verified. On 
Extrap-T1, vacuum ultraviolet (VUV) spectra and visible spectra are 
analysed. From these, thermodynamic quantities of the plasma are 
derived, like electron temperature, impurity concentrations and par- 
ticle fluxes. The oxygen ionization balance is measured and 
compared to calculations with a collisional-dielectronic model with 
metastable resolution, both in 0-dimensional time-dependent and 
transport model calculations. The performance of the RFP dis- 
charges investigated in terms of radiative power loss and energy 
and particle confinement properties. The scaling of the energy con- 
finement time with plasma current, pinch parameter and electron 
density is found to be dominated by the dynamo activity needed to 
sustain the RFP configuration. The scaling of the particle confine- 
ment time, on the other hand, is dominated by pressure-driven 
activity associated with the regulation of 6. 


26989 (UCRL-JC—116276) A 250 GHz microwave interfer- 
ometer for divertor experiments on DII-D. James, R.A.; Nilson, 
D.G.; Stever, R.D.; Hill, D.N.; Casper, T.A. Lawrence Livermore 
National Lab., CA (United States). 31 Jan 1994. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940552-11: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). Order Number DE94014056. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new 250 GHz, two-frequency microwave interferometer system 
has been developed to diagnose divertor plasmas on DIll-D. This 
diagnostic will measure the line-averaged density across both the 
inner and outer, lower divertor legs. With a cut-off density of over 7 
x 10'* cm-%, temporal measurements of ELMs, MARFs and 
plasma detachment are expected. The outer leg system will use a 
double pass method while the inner leg system will be single pass. 
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Two special 3D carbon composite tiles are used, one to protect the 
microwave antennas mounted directly under the strike point and 
the other as the outer leg reflecting surface. Performance, design 
constraints, and the thermalmechanical design of the 3D carbon 
composite tiles are discussed. 


26990 (UCRL-JC—117139) Application of x-rays lasers as 
imaging and plasma diagnostics. Wan, A.S. (and others); Da 
Silva, L.B.; Barbee, T.W. Lawrence Livermore National Lab., CA 
(United States). 23 Mar 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940889—1: Topical meeting on high field interactions and 
short wavelength generation, Saint Malo (France), 22-24 Aug 
1994). Order Number DE94010900. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes utilization of multilayer mirrors and beam 
splitters to develop x-ray laser interferometry, radiography, and de- 
flectometry to probe high-density laser plasmas. 


26991 (UCRL-JC—117170) Miniature, vacuum compatible 
1024 x 1024 CCD camera for x-ray, ultra-violet, or optical 
imaging. Conder, A.D.; Dunn, J.; Young, B.K.F. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940552-4: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). Order Number DE94012235. Source: 
OSTI; NTIS; GPO Dep. 

We have developed a very compact (60 x 60 x 75 mm’), vac- 
uum compatible, large format (25 x 25 mm?, 1024 x 1024 pixels) 
CCD camera for digital imaging of visible and ultraviolet radiation, 
soft to penetrating x-rays (<20 keV), and charged particles. This 
camera provides a suitable replacement for film with a linear re- 
sponse, dynamic range and intrinsic signal-to- noise response 
superior than current x-ray film, and provides real- time access to 
the data. The spatial resolution of the camera (< 25 um) is similar 
to typical digitization slit or step sizes used in processing film data. 
This new large format CCD camera has immediate applications as 
the recording device for steak cameras or gated microchannel 
plate diagnostic, or when used directly as the detector for x-ray, 
xuv, or optical signals. This is especially important in studying high- 
energy plasmas produced in pulse-power, ICF, and high powered 
laser-plasma experiments, as well as other medicai and industrial 
applications. 


7004 Fusion Technology 


Refer also to citation(s) 25018, 25447, 25964, 26450, 26908, 
26921, 26968, 26973, 26976, 26984, 26987 


26992 (ANL/ET/CP-81392) Design standard issues for 
ITER in-vessel components. Majumdar, S. Argonne National 
Lab., IL (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940664—4: 3. international symposium on fusion nuclear 
technology, Los Angeles, CA (United States), 27 Jun - 1 jul 1994). 
Order Number DE94012652. Source: OSTI; NTIS; INIS; GPO Dep. 

Unique requirements that must be addressed by a structural de- 
sign code for the ITER have been summarized. Existing codes 
such as ASME Section Ill, or the French RCC-MR were developed 
primarily for fission reactor out-of-core components and are not di- 
rectly applicable to the ITER. They may be used either as a guide 
for developing a design code for the ITER or as interim standards. 
However, new rules will be needed for handling the irradiation- 
induced embrittlement problems faced by the ITER blanket 
components. Design standards developed in the past for the de- 
sign of fission reactor core components in the United States can 
be used as guides in this area. 


26993 (ANL/ET/CP-81589) Assessment of alkali metal 
coolants for the ITER blanket. Natesan, K.; Reed, C.B.; Mattas, 
R.F. Argonne National Lab., IL (United States). Jun 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940664—12: 3. international 
symposium on fusion nuclear technology, Los Angeles, CA (United 
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States), 27 Jun - 1 jul 1994). Order Number DE94013870. Source: 
OST}; NTIS; INIS; GPO Dep. 

The blanket system is one of the most important components of 
a fusion reactor because it has a major impact on both the eco- 
nomics and safety of fusion energy. The primary functions of the 
blanket in a deuterium/ytritium-fueled fusion reactor are to convert 
the fusion energy into sensible heat and to breed tritium for the 
fuel cycle. The Blanket Comparison and Selection Study, con- 
ducted earlier, described the overall comparative performance of 
different blanket concepts, including liquid metal, molten salt, water 
and helium. This paper will discuss the ITER requirements for a 
self-cooled blanket concept with liquid lithium and for indirectly 
cooled concepts that use other alkali metals such as NaK. The pa- 
per addresses the thermodynamics of interactions between the 
liquid metals (e.g., lithium and Nak) and structurai materials (e.g., 
V-base alloys), together with associated corrosion/compatibility is- 
sues. Available experimental data are used to assess the long-term 
performance of the first wall in a liquid metal environment. Other 
key issues include development of electrical insulator coatings on 
the first-wall structural material to MHD pressure drop, and tritium 
permeation/inventory in self-cooled and indirectly cooled concepts. 
Acceptable types of coatings (based on their chemical compatibility 
and physical properties) are identified, and surface-modification av- 
enues to achieve these coatings on the first wall are discussed. 
The assessment examines the extent of our knowledge on struc- 
tural materials performance in liquid metals and identifies needed 
research and development in several of the areas in order to es- 
tablish performance envelopes for the first wall in a liquid-metal 
environment. 


26994 (ANL/FPP/TM-267) Studies of D-Li neutron source: 
An overview. Gomes, |.; Smith, D.L. Argonne National Lab., IL 
(United States). Jun 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94014032. Source: OSTI; NTIS; INIS; GPO Dep. 

The construction of a neutron source facility able to reproduce 
the radiation environment predicted for a fusion reactor can be 
considered a very important milestone for the fusion program. Such 
a neutron source should allow materials testing over a wide range 
of neutron flux and neutron fluence. To date, none of the existing 
facilities reproduce the neutron flux with the energy spectrum of a 
fusion reactor. As a result, the major part of the required material 
database is obtained by extrapolations which may not be as reli- 
able as needed to predict the real performance of those materials 
under fusion reactor conditions. As an example, the effect of the 
gas production, transmutation, atomic displacement, and other nu- 
clear responses on the ductility and swelling and perhaps other 
properties as well, must be analyzed in samples which have under- 
gone reactor conditions environment. This study is focused on the 
neutronics analysis of a D-Li neutron source. Neutron induced nu- 
clear responses and neutron transport are calculated with the aim 
at defining the expected performance of a D-Li neutron source. 
The first section describes the differences in the magnitude of the 
neutron flux when material is present or not inside the test cell The 
second section deals with nuclear responses such as DPA, helium 
production, and nuclear heating. In the third section, calculations of 
the available volume above a threshold DPA value are presented. 
Section four presents results for the gamma-ray flux distribution. A 
brief discussion about tritium generation in the lithium jet is given in 
section live, and the conclusions are summarized in section six. 


26995 (ANL/TD/CP-81662) MHD flow in rectangular ducts 
with inclined non-uniform transverse magnetic field. Hua, 
Thanh Q. (Argonne National Lab., IL (United States)); Walker, J.S. 
Argonne National Lab., IL (United States). Jun 1994. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940664-14: 3. international symposium 
on fusion nuclear technology, Los Angeles, CA (United States), 27 
Jun - 1 jul 1994). Order Number DE94013989. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper examines the three-dimensional liquid metal MHD 
flow in rectangular ducts with thin conducting walls and with an in- 
clined nonuniform transverse magnetic field. The Hartmann number 
and interaction parameter are assumed to be large and the mag- 
netic Reynolds number is assumed to be small. Under these 
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assumptions, viscous and inertial effects are confined to thin 
boundary layers adjacent to the walls. Outside these layers, the 
governing equations are significantly simplified. For validation of 
the numerical solutions, exact analytical solutions are derived for 
the case of a rectangular duct of equal wall thickness and with a 
uniform magnetic field. Comparisons of the exact analytical and nu- 
merical solutions give excellent agreement. Variation of the fully 
developed flow pressure gradient with the wall conductance ratio, 
aspect ratio, and magnetic angle is discussed. Numerical solutions 
are presented for flow in the varying field region where the flow is 
perturbed due to three-dimensional effects. The three-dimensional 
pressure drop, i.e., in excess of the locally fully developed 
pressure, is presented and its implication to a fusion blanket is dis- 
cussed. The velocity distributions are also presented. 


26996 (ANL/TD/CP-81663) Radioactivity computation of 
steady-state and pulsed fusion reactors operation. Attaya, H. 
Argonne National Lab., IL (United States). Jun 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940664—11: 3. international symposium 
on fusion nuclear technology, Los Angeles, CA (United States), 27 
Jun - 1 jul 1994). Order Number DE94013876. Source: OST]; 
NTIS; INIS; GPO Dep. 

Different mathematical methods are used to calculate the nuclear 
transmutation in steady-state and pulsed neutron irradiation. These 
methods are the Schuer decomposition, the eigenvector decompo- 
sition, and the Pade approximation of the matrix exponential 
function. In the case of the linear decay chain approximation, a 
simple algorithm is used to evaluate the transition matrices. 


26997 (ANL/TD/CP-82059) Tritium recovery from lithium 
based on cold trap. Sze, Dai-Kai (Argonne National Lab., IL 
(United States)); Mattas, R.F.; Anderson, J.; Haange, R.; Yoshia, 
Hiroshi; Kveton, O. Argonne National Lab., IL (United States). May 
1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940664-13: 3. 
international symposium on fusion nuclear technology, Los Ange- 
les, CA (United States), 27 Jun - 1 jul 1994). Order Number 
DE94013988. Source: OSTI; NTIS; INIS; GPO Dep. 

A concept to recover tritium from lithium, based on a ccld trap, 
has been developed as a part of the US contribution to ITER. The 
cold trap process can only reduce tritium concentration to about 
400 appm, which is far above the ITER design goal of reducing tri- 
tium concentration in lithium to ~1 appm. To achieve this lower 
goal, protium is added to the lithium to a concentration higher than 
the saturation concentration of the hydrogen isotope at the cold 
trap temperature. Thus, LiH and LIT will precipitate out together at 
the cold trap. The tritium from the cold trap can be recovered by 
heating the Li(H+T) to 600°C for decomposition. The H and T then 
can be separated by cryogenic distillation process. 


26998 (CEA-CONF—11761) The EC conceptual design pro- 
posal of a water-cooled convertible blanket for ITER. Giancarii, 
L. (CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Mecanique et de Technologie); Proust, E.; Baraer, L.; 
Bielak, B.; Raepsaet, X.; Salavy, J.F.; Sedano, L.; Szczepanski, J.; 
Quintric-Bossy, J.; Severi, Y. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1993. 6p. (CONF-931018—: Symposium on fusion engineering, 
Hyannis, MA (United States), 11-15 Oct 1993). Order Number 
DE94629986. Source: OSTI; NTIS (US Sales Only); INIS. 

For several years the EC laboratories have developed breeding 
blankets for DEMO. From this experience, it has been derived a 
proposal of tritium breeding blanket for the Extended Performance 
Phase (EPP) of ITER. The general basic ideas are the following: 
(i) the switch from the shielding blanket used during the BPP to the 
breeding blanket for the EPP should not require segments replace- 
ment (’convertible’ blanket): (ii) its use should not have significant 
impact on the Basic Performance Phase (BPP); (iii) design and 
used materials should assure good safety standards and accept- 
able public perception; (iv) the blanket coolant should be 
compatible with the coolant required in the high heat-flux compo- 
nents (e.g. divertor, etc).; (v) the required R and D should fit with 
the ITER time schedule; (vi) the blanket should be able to with- 
stand large power excursions and to accept long downtimes. The 
proposed design consists of a water-cooled liquid metal blanket, 





using the eutectic Pb-17Li during the EPP and a non-breeding Pb- 
alloy (Pb-18Mg or Pb-50Bi) during the BPP. Each segment is 
basically formed by a box containing the alloy, cooled by an array 
of poloidal hairpin-type cooling tubes and reinforced by toroidal and 
radial stiffeners. The coolant tubes are double-walled tubes allow- 
ing leak detections. The selected First Wall (FW) is a 
toroidally-drilled steel plate with brazed water-cooling U-tube. The 
structural material is austenitic stainless steel (316L(N)) which limits 
the maximum acceptable neutron fluence to about 1 MWa/m?. The 
advantages of using other structural materials requiring longer lead- 
times, such as ferritic/martensitic steels, are also briefly discussed. 


26999 (CEA-N-2750) Inertial thermonuclear fusion by laser. 
Watteau, J.P. CEA Centre d’Etudes de Limeil, 94 - Villeneuve- 
Saint-Georges (France). Dec 1993. 67p. (In French). Order 
Number DE94629971. Source: OSTI; NTIS (US Sales Only); INIS. 

The principles of deuterium tritium (DT) magnetic or inertial ther- 
monuclear fusion are given. Even if results would be better with 
heavy ions beams, most of the results on fusion are obtained with 
laser beams. Technical and theoretical aspects of the laser fusion 
are presented with an extrapolation to the future fusion reactor. 
(A.B.). 34 refs., 17 figs. 


27000 (CIEMAT—723) Papers presented at the fourteenth 
international conference on plasma physics and controlled nu- 
clear fusion research. EURATOM-CIEMAT for Fusion Association, 
Madrid (Spain). [1994]. 28p. Order Number DE94783062. Source: 
OSTI; NTIS. 

This report contains the contributions of the CIEMAT’s Fusion 
Unit to the 14th International Conference on Plasma Physics and 
Controlled Nuclear Fusion Research that was held by the Interna- 
tional Atomic Energy Agency in Wurzburg, Germany from 30 
September to 7 October 1992. Three papers were presented that 
summarized the main lines of work done in the Unit during the pre- 
vious two years: The first one on the theoretical advances in the 
understanding of the Flexible Heliac TJ-i| under construction, the 
second on the confinement studies performed in the operating TJ-| 


Tokamak and the third one on the description of the physical prop- 
erties of the soon to be started TJ-IU Torsatron. (Author) 25 refs. 


27001 (CNIC—00783) Experimental investigation of molecu- 
lar beam injection in HL-1 tokamak. Yao Lianghua (Southwest 
Inst. of Physics, Leshan, SC (China)); Diao Guangyao; Wang 
Zhanhe; Deng Huichen; Luo Junlin; Duan Xuru; Cui Zhengying. 
China Nuclear Information Centre, Beijing, BJ (China). Jul 1993. 
12p. (In Chinese). (SIP-0065.). Order Number DE94631456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method of gas puffing is presented. The molecular beam, 
formed by high pressure deuterium gas through Larval nozzle and 
skimmer slit, is injected into the HL-1 vacuum vessel. The deu- 
terium molecular current from the nozzle passing through the 
skimmer is about 3 x 10°/s. At the line average electron density of 
5.2 x 10'® m-%, the beam velocity is about 100 m/s. As the 
plasma density and temperature increasing, the influxes of 
deuterium particles attenuate quickly. When the molecular beam in- 
jection (MBI) just returned to normal gas puffing, the D,. emission 
rapidly decreases, meanwhile, the particles move toward plasma 
center, the electron density is continuously peaking. The line aver- 
age electron density rising lasts 45 ms. The thermal energy of 
plasma and confinement time for particles and energy are also in- 
creasing. the MBI is a direct and efficient gas fuelling mode, and 
the injected particles can reach to inside about 8 cm of plasma and 
q = 2 confinement region. Its efficiency of injection is about 50%. 
After the MBI, the particle recycling coefficient R on the wall is 0.6 
which is 10% lower than that of normal gas puffing. 


27002 (CONF-920610-17) Stochastic broadening of the 
scrapeoff layer of a single-null divertor tokamak. Punjabi, A. 
(Hampton Univ., VA (United States)); Verma, A.; Boozer, A. Hamp- 
ton Univ., VA (United States). [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER53265. 
From ICPP 92: International conference on plasma physics; Inns- 
bruck (Austria); 29 Jun - 3 jul 1992. Order Number DE94014027. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Magnetic perturbations cause the region near the separatrix of a 
magnetic divertor to become stochastic. The last magnetic surface 
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to provide magnetic confinement passes inside the X-point a 
distance that is proportional to the square root of the applied per- 
turbation. Particles that diffuse across the last confining surface 
can follow open magnetic lines to the divertor plates. The strike 
points of these field lines on the divertor plates lie in helical 
discrete stripes. The properties of these stripes is important for de- 
termining if one can contro! the heat loads on divertor plates as 
well as assessing the effects of natural perturbations, such as 
MHD activity, on divertor designs. 


27003 (CONF-940630-12) Prospects for toroidal fusion re- 
actors. Sheffield, J.; Galambos, J.D. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 11. 
topical meeting on the technology of fusion energy; New Orleans, 
LA (United States); 19-24 Jun 1994. Order Number DE94014020. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Work on the International Thermonuclear Experimental Reactor 
(ITER) tokamak has refined understanding of the realities of a 
deuterium-tritium (D-T) burning magnetic fusion reactor. An ITER- 
like tokamak reactor using ITER costs and performance would lead 
to a cost of electricity (COE) of about 130 mills/kWh. Advanced 
tokamak physics to be tested in the Toroidal Physics Experiment 
(TPX), coupled with moderate components in engineering, technol- 
ogy, and unit costs, should lead to a COE comparable with best 
existing fission systems around 60 mills/kWh. However, a larger 
unit size, ~2000 MW(e), is favored for the fusion system. Alterna- 
tive toroidal configurations to the conventional tokamak, such as 
the stellarator, reversed-field pinch, and field-reversed configura- 
tion, offer some potential advantage, but are less well developed, 
and have their own challenges. 


27004 (DOE/ER-0313/100) Fusion materials: Technical 
evaluation of the technology of vandium alloys for use as 
blanket structural materials in fusion power systems. Oak 
Ridge National Lab., TN (United States). 4 Aug 1993. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/M-3576). Order Number DE94013194. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Committee’s evaluation of vanadium alloys as a structural 
material for fusion reactors was constrained by limited data and 
time. The design of the International Thermonuclear Experimental 
Reactor is still in the concept stage, so meaningful design require- 
ments were not available. The data on the effect of environment 
and irradiation on vanadium alloys were sparse, and interpolation 
of these data were made to select the V-5Cr-5Ti alloy. With an ag- 
gressive, fully funded program it is possible to qualify a vanadium 
alloy as the principal structural material for the ITER blanket in the 
available 5 to 8-year window. However, the data base for V-5Cr- 
5Ti is United and will require an extensive development and test 
program. Because of the chemical reactivity of vanadium the alloy 
will be less tolerant of system failures, accidents, and off-normal 
events than most other candidate blanket structural materials and 
will require more careful handling during fabrication of hardware. 
Because of the cost of the material more stringent requirements on 
processes, and minimal historical worlding experience, it will cost 
an order of magnitude to qualify a vanadium alloy for ITER blanket 
structures than other candidate materials. The use of vanadium is 
difficult and uncertain; therefore, other options should be explored 
more thoroughly before a final selection of vanadium is confirmed. 
The Committee views the risk as being too high to rely solely on 
vanadium alloys. In viewing the state and nature of the design of 
the ITER blanket as presented to the Committee, h is obvious that 
there is a need to move toward integrating fabrication, welding, and 
materials engineers into the ITER design team. If the vanadium al- 
lay option is to be pursued, a large program needs to be started 
immediately. The commitment of funding and other resources 
needs to be firm and consistent with a realistic program plan. 


27005 (DOE/ER/52141-T1) Radioactive waste produced by 
DEMO and commercial fusion reactors extrapolated from ITER 
and advanced data bases. Stacey, W.M.; Hertel, N.E.; Hoffman, 
E.A. Georgia Inst. of Tech., Atlanta, GA (United States). Fusion 
Research Center. [1994]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-87ER52141. Order Num- 
ber DE94014161. Source: OSTI; NTIS; INIS; GPO Dep. 
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The radioactive wastes that would be produced in demonstration 
(DEMO) and commercial (CFR) fusion reactors which could be ex- 
trapolated from the design data base that will be provided by ITER 
and its supporting R&D and from a design data base supple- 
mented by advanced physics and advanced materials R&D 
programs are identified and characterized in terms of a number of 
possible criteria for near-surface burial. The results indicate that 
there is a possibility that all fusion wastes could satisfy a “low 
level” waste criterion for “near-surface” burial. 


27006 (DOE/ER/53223-234) Scrape-off layer and divertor 
theory meeting: Proceedings. New York Univ., NY (United 
States). Courant Inst. of Mathematical Sciences. Mar 1994. 675p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER53223. (CONF-9403121—: Scrape-off layer 
and divertor theory meeting, Dallas, TX (United States), 16-17 Mar 
1994). Order Number DE94012838. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report contains viewgraphs on the following topics: fluid 
modelling of neutrals in the SOL and divertor; instabilities of gas- 
fueled divertors: theory and adaptive simulations; stability of 
ionization fronts of gaseous divertor plasmas; monte carlo calcula- 
tion of heat transport; reduced charge model for edge impurity 
flows; thermally collapsed solutions for gaseous/radiative divertors; 
adaptive grid methods in transport simulation; advanced numerical 
solution algorithms applied to the multispecies edge plasma equa- 
tions; two-dimensional edge plasma simulation using the multigrid 
method; neutral behavior and the effects of neutral-neutral and 
neutral-ion elastic scattering in the ITER gaseous divertor; particle 
throughput in the TPX divertor; marfes in tokamaks; a comparative 
study of the limiter and divertor edge plasmas in TEXT-U; issues of 
toroidal tokamak-type divertor simulators; ASDEX upgrade; the 
ITER divertor; the Dill-D divertor program and TPX divertor; DE- 
GAS 2: a transmission/escape probabilities model for neutral 
particle transport: comparison with DEGAS 2; a collisional radiative 
model of hydrogen for high recycling divertors; comparison of fluid 
and non- fluid neutral models in B2.5; DIll-D radiative divertor sim- 
ulations; 3-D fluid simulations of turbulence from conducting wall 
mode; turbulence and drifts in SOL plasmas; recent results for 1 1/ 
2-D ITER gas target divertor modelling; evaluation of pumping and 
fueling in coupled core, SOL, and divertor chamber calculations; 
and ITER gas target divertors: comparison of volume recombina- 
tion and large radial transport scenarios using DEGAS. 


27007 


(DOE/FTR-94004466) Travel to Italy for workshop 
on plasma edge theory: Foreign trip report, October 4-7, 1993. 
Knoll, D. EG and G Idaho, Inc., Idaho Falls, ID (United States). 21 
Dec 1993. 2ip. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC07-761D01570. Order Number 
DE94004466. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The main emphasis of the majority of the papers presented was 
either a theoretical and/or a computational study of energy dissipa- 
tion mechanisms in tokamak divertors. These papers either 
performed predictive studies of planed tokamaks such as ITER, or 
studied experimental results form existing experiments, such as 
JET, Dill-D, ASDEX, or JT-60. The papers covered a wide variety 
of subjects including, fluid transport models, kinetic transport mod- 
els, turbulence, boundary conditions, neutral transport, photon 
transport, and computational methods. It is clear that progress is 
needed in all of these areas in order for theory and computation to 
make a significant contribution to the decign of the ITER gaseous/ 
radiative divertor. | presented a paper entitled “Fluid Simulation of 
Beryllium Transport in the ITER Gaseous Divertor’, co authored 
with R.B. Campbell and P.R. McHugh. To the best of my knowl- 
edge, this paper contains the first 2 dimensional simulations of 
ITER which used a multicharge state model for beryllium transport 
and radiation. The paper contained some comparisons with the 1-D 
code NEWT-ID and clearly demonstrated the effects of flow rever- 
sal on impurity (beryllium) transport. 


27008 (DOE/SF/19460-17) LLE review: Quarterly report, 
January 1994-March 1994, Volume 58. Simon, A. (ed.). 
Rochester Univ., NY (United States). Lab. for Laser Energetics. 
[1994]. 46p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FC03-92SF19460. Order Number 
DE94015058. Source: OSTI; NTIS; GPO Dep. 
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This volume of the LLE Review, covering the period Jan - Mar 

1994, contains articles on backlighting diagnostics; the effect of 
electron collisions on ion-acoustic waves and heat flow; using PIC 
code simulations for analysis of ultrashort laser pulses interacting 
with solid targets; creating a new instrument for characterizing thick 
cryogenic layers; and a description of a large-aperture ring ampli- 
fier for laser-fusion drivers. Three of these articles - backlighting 
diagnostics; characterizing thick cryogenic layers; and large- 
aperture ring amplifier - are directly related to the OMEGA 
Upgrade, now under construction. Separate abstracts have been 
prepared for articles from this report. 
27009 (ECN-C—93-025) Progress report 1992 on fusion 
technology tasks. Klippel, H.T. (ed.). Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Aug 1993. 132p. 
Order Number DE94778751. Source: OSTI; NTIS. 

This annual progress report describes research activities which 
have been performed at ECN within the framework of the Euro- 
pean Fusion Technology Programme during the period 1 January 
to 31 December 1992. The work is organized in RandD contracts 
for the next step NET/ITER Technology, the Solid Breeder Blanket 
Programme, the Long Term Programme and in JET and NET con- 
tracts. The topics concern: irradiation damage in austenitic and 
martensitic stainless steel, weldments, low-activation vanadium al- 
loys, first wall coatings, simulation off-normal heat loads, nuclear 
data and neutronics for fusion, safety studies, development of ce- 
ramic breeding material and stress analysis on magnet coils. List 
of publications and staff members are also given. (orig.) 


27010 (EGG-FSP-10378) Vanadium recycling for fusion re- 
actors. Dolan, T.J.; Butterworth, G.J. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Apr 1994. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE94015263. Source: OSTI; NTIS; INIS; GPO Dep. 

Very stringent purity specifications must be applied to low activa- 
tion vanadium alloys, in order to meet recycling goals requiring low 
residual dose rates after 50-100 years. Methods of vanadium 
production and purification which might meet these limits are de- 
scribed. Following a suitable cooling period after their use, the 
vanadium alloy components can be melted in a controlled atmos- 
phere to remove volatile radioisotopes. The aim of the melting and 
decontamination process will be the achievement of dose rates low 
enough for “hands-on” refabrication of new reactor components 
from the reclaimed metal. The processes required to permit hands- 
on recycling appear to be technically feasible, and demonstration 
experiments are recommended. Background information relevant to 
the use of vanadium alloys in fusion reactors, including health haz- 
ards, resources, and economics, is provided. 


27011 (EGG-FSP-10928) In-vessel ITER tubing failure 
rates for selected materials and coolants. Marshall, T.D. 
(Rensselaer Polytechnic Institute, Troy, NY (United States)); Cad- 
wallader, L.C. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Mar 1994. 124p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94015266. Source: OSTI; NTIS; INIS; GPO Dep. 

Several materials have been suggested for fabrication of ITER 
in-vessel coolant tubing: beryllium, copper, Inconel, niobium, stain- 
less steel, titanium, and vanadium. This report generates failure 
rates for the materials to identify the best performer from an opera- 
tional safety and availability perspective. Coolant types considered 
in this report are helium gas, liquid lithium, liquid sodium, and wa- 
ter. Failure rates for the materials are generated by including the 
influence of ITER’s operating environment and anticipated tubing 
failure mechanisms with industrial operating experience failure 
rates. The analyses define tubing failure mechanisms for ITER as: 
intergranular attack, flow erosion, helium induced swelling, hydro- 
gen damage, neutron irradiation embrittlement, cyclic fatigue, and 
thermal cycling. K-factors, multipliers, are developed to model each 
failure mechanism and are applied to industrial operating experi- 
ence failure rates to generate tubing failure rates for ITER. The 
generated failure rates identify the best performer by its expected 
reliability. With an average leakage failure rate of 3.1e-10(m- 
hr)~'and an average rupture failure rate of 3.1e-11(m-hr)—', 
titanium proved to be the best performer of the tubing materials. 
The failure rates generated in this report are intended to serve as 





comparison references for design safety and optimization studies. 
Actual material testing and analyses are required to validate the 
failure rates. 


27012 (EGG-FSP-11037) Vacuum system operating experi 
ence review for fusion applications. Cadwallader, L.C. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). Mar 1994. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. (ITER/US—93/TE/SA-18). Order Num- 
ber DE94015267. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents a review of vacuum system operating expe- 
riences from particle accelerator, fusion experiment, space 
simulation chamber, and other applications. Safety relevant operat- 
ing experiences and accident information are discussed. 
Quantitative order-of-magnitude estimates of vacuum system com- 
ponent failure rates and accident initiating event frequencies are 
presented for use in risk assessment, reliability, and availability 
studies. Safety concerns with vacuum systems are discussed, in- 
cluding personnel safety, foreign material intrusion, and factors 
relevant to vacuum systems being the primary confinement bound- 
ary for tritium and activated dusts. This information should be 
useful to fusion system designers and safety analysts, such as the 
team working on the Engineering Design Activities for the Interna- 
tional Thermonuclear Experimental Reactor. 


27013 (GA-A-21213) The long range DIll-D plan. Simonen, 
T.C. General Atomics, San Diego, CA (United States). Feb 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. (CONF-9301106—3: Fusion Power As- 
sociates annual meeting, La Jolla, CA (United States), 28-29 Jan 
1993). Order Number DE94012367. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The mission of the DIll-D tokamak research program is to pro- 
vide data needed by ITER and to develop a conceptual physics 
blueprint for a commercially attractive electrical demonstration plant 
(DEMO) that would open a path to fusion power commercialization. 
The National Energy Strategy calls for the development of mag- 
netic fusion as an energy option with operation of a DEMO by 
2025. The DEMO will be based on nuclear technology demon- 
strated in ITER and the physics and engineering database 
established in magnetic fusion facilities during the next two 
decades. On the present path, based on extrapolation of current 
conventional operating modes, ITER is twice as large as Joint Eu- 
ropean Tokamak (JET), and DEMO, using the same logic, will be 
even larger. However, successful development of advanced toka- 
mak operating modes could open the way for significantly improved 
confinement and stability, leading to a smaller, more commercially 
attractive DEMO, provided new diverter concepts are developed to 
handle the accompanying high divertor power density. A smaller 
and lower cost DEMO opens up the possibility that multiple na- 
tions, utilities, and industries could buiki DEMOs simultaneously 
and, therefore, more rapidly optimize the tokamak for commercial- 
ization. Results from experiments at DIll-D and other tokamaks 
indicate that plasma and divertor performance can be increased 
transiently beyond the baseline conceptual design of ITER. A si- 
multaneous long pulse demonstration of such improved tokamak 
plasma and divertor operation for steady state would establish an 
advanced physics foundation for the tokamak physics experiment 
program, provide new operating options for ITER, and open a path 
to an attractive DEMO. The planned DIll-D program incorporates 
new theory and technology developments to extend the tokamak 
experimental physics database toward steady state. This research 
program will also continue to provide increased understanding in 
many areas of fusion science znd technology. 


27014 (INIS-BR-3341) Electrostatic turbulence in the Toka- 
mak TBR-1. Castro, R.M. de. Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica. 1991. 84p. (In Portuguese). Order Number DE94628985. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Characteristics of turbulence at plasma edge of tokamak TBR - 1 
are determined from measurements of potentials and density fluc- 
tuations, done with a square array of four single Langmuir probes. 
Two adjacent probes are used to measure the floating potential of 
the plasma in either poloidal or toroidal directions, the remaining 
two probes are used to measure saturation current also in poloidal 
and toroidal directions. Using multiple shot data from the four 
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probe array the radial fluctuation density (n*) and floating potential 
(¢*) profiles are estimated. Analysing the fluctuations spectra the 
wavenumber-frequency spectrum S(k,w) from two points measure- 
ments is determined. An extension of the cross-correlation concept 
to a three points correlations leads to the estimation of the fluctua- 
tion induced particle flux, from which the particle diffusion 
coefficient and the convected heat flux can be estimated. All this 
measurements were performed with and without a resonant mag- 
netic field to verify the eventual influence of this field on the data 
already mentioned. It was verified that the particle flux is outward 
and due to electrostatic fluctuations with frequencies lower than 
150 khz. (author). 


27015 (INIS-BR-3347) Investigation of the resonant 
helicoidal fields on the activation/inhibition of the MHD oscilla- 
tions in the TBR-1. Araujo, M.S.T. de. Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1991. 127p. (In Portuguese). Order Num- 
ber DE94628986. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of resonant helical fields (CHR) on the plasma con- 
fined by the TBR-1 tokamak was investigated. The external 
perturbations were created by a set of windings located around the 
vacuum vessel. The field helicity corresponding to the components 
m/n = 2/1, m/n = 3/1 and nvn = 4/1 could be chosen, from two ex- 
isting panels beside the tokamak. The main diagnostic used was a 
set of 10 Mirnov magnetic coils. For this work, a computer program, 
called MHD-FOUR, was created to Fourier-analyse the detected 
MHD oscillations. Therefore, the time evolution of every component 
ranging from m = to m = 4 could be separately obtained. The Spec- 
tral Analysis done on some parts of the discharges showed that 
two or more modes were coupled, and this coupling could justify 
the disruptive instability that occurred afterwards, while rather in- 
tense helical currents (Ine; ~ 400 - 500 A) were applied. The major 
disruptions were frequently observed to be preceded by a domi- 
nant m = 2 mode while, for the minor disruptions, besides the m = 
2, also the m 3 component was found to be equally dominant. The 
modes growth rates were calculated using experimental data taken 
just before the occurrence of a disruptive instability. The results 
confirmed the resistive nature of the perturbations. The rational 
magnetic surfaces positions and the half-width of the correspond- 
ing islands were also estimated. The Chirikov criterion showed that 
the minor disruptions were preceded by an ergodization of the ex- 
ternal part of the plasma column while before the major disruption 
the ergodization also comprised the internal region. This total er- 
godization of the plasma column was, most probably, the main 
cause for the destruction of the confinement. (author). 


27016 (INIS-mf-13862) ITER EDA newsletter. V. 3, no. 2. In- 
ternational Atomic Energy Agency, Vienna (Austria). Feb 1994. 
12p. Order Number DE94628980. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This issue of the ITER EDA (Engineering Design Activities) 
Newsletter contains reports on the Fifth ITER Council Meeting held 
in Garching, Germany, 27-28 January 1994, a visit (28 January 
1994) of an international group of Harvard Fellows to the San 
Diego Joint Work Site, the Inauguration Ceremony of the EC- 
hosted ITER joint work site in Garching (28 January 1994), on an 
ITER Technical Meeting on Assembly and Maintenance held in 
Garching, Germany, January 19-26, 1994, and a report on a Tech- 
nical Committee Meeting on radiation effects on _ in-vessel 
components held in Garching, Germany, November 15-19, 1993, 
as well as an ITER Status Report. 


27017 (INIS-mf-13907, pp. 723-733) On-line tritium produc- 
tion and heat deposition rate measurements at the Lotus 
facility. Joneja, O.P. (Bhabha Atomic Research Centre, Bombay 
(India). Neutron Physics Div.); Scherrer, P.; Anand, R.P.; Buchillier, 
T.; Schaer, M.; Ligou, J. Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109—: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

Integral tritium production and heat deposition measurement in a 
prototype fusion blanket would enable verification of the computa- 
tional codes and the data based employed for the calculations. A 
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large number of tritium production rate measurements have been 
reported for different type of blankets, whereas the direct heat de- 
position due to the mixed radiation field in the fusion environment, 
is still in its infancy. In order to ascertain the kerma factors and the 
photon production libraries, suitable techniques must be developed 
to directly measure the nuclear heat deposition rates in the materi- 
als required for the fusion systems. In this context, at the Lotus 
facility, we have developed an extremely efficient double ionizing 
chamber, for the on-line tritium production measurements and em- 
ployed a pure graphite calorimeter to measure the nuclear heat 
deposition due to the mixed radiation field of the 14 MeV, Haefely 
neutron generator. This paper presents both systems and some of 
the recent measurements. (authors). 8 refs., 13 figs. 


27018 (INIS-mf—13917, pp. 59-63) Can nuclear fusion solve 
the energy problem?. Kubes, P. (Ceskoslovenska Akademie Ved, 
Plzen (Czech Republic). Ustav Teoreticke a  Aplikovane 
Mechaniky). Ministerstvo Zivotniho Prostredi, Prague (Czech Re- 
public); Rendel Science and Environment (London/Prague), Prague 
(Czech Republic); Ceske Vysoke Uceni Technicke, Prague (Czech 
Republic). Fakulta Elektrotechnicka; Czech Technical Univ., Prague 
(Czech Republic). Faculty of Civil Engineering; Czech Association 
of Civil Engineers, Prague (Czech Republic). Concrete Society; 
Water Resources Development and Construction, Prague (Czech 
Republic); Vodni Stavby Praha - Water Works and Engineering 
Construction, Prague30 Apr 1993. (In Czech). (CONF-9309391-: 
2. international conference on environmental impact assessment of 
all economical activities, Prague (Czech Republic), 20-23 Sep 
1993). In Proceedings of the second international conference on 
environmental impact assessment of all economical activities. Vol. 
2: Air pollution control and prevention. 182p. Order Number 
DE94629397. Source: OSTI; NTIS (US Sales Only); INIS. 

A description is given of the present energy production from fos- 
sil fuels, its environmental impacts, and the possibilities of fission, 
solar and fusion reactors. The current state of plasma fusion re- 
search - tokamaks, laser systems and other devices in the world 
and in the Czech republic - is presented, and the future develop- 
ment of fusion reactors is discussed in view of environmental 
impacts. (author) 3 refs. 


27019 (INIS-mf-13945) ITER EDA Newsletter. V.3, no.3. In- 
ternational Atomic Energy Agency, Vienna (Austria). Mar 1994. 8p. 
Order Number DE94631452. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This ITER EDA Newsletter issue contains reports on (i) the com- 
pletion of the ITER EDA Protocol 1, (ii) the signing of ITER EDA 
Protocol 2, (iii) a technical meeting on pumping and fuelling and 
(iv) a technical meeting on the ITER Tritium Plant. 


27020 (INIS-mf-13946) ITER EDA Newsletter. V.3. no.4. In- 
ternational Atomic Energy Agency, Vienna (Austria). Apr 1994. 4p. 
Order Number DE94631453. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This ITER EDA Newsletter issue contains a report on the fifth 
meeting of the ITER Management Advisory Committee and a sum- 


mary of a magnet and safety technical meeting held at Naka, 
February 22-25, 1994. 


27021 (INIS-mf—13949, pp. 82) Energetic ion dynamics dur- 
ing a 100 ns long Plasma Opening Switch operation. Sarfaty, 
M. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics); Krasik, Y.E.; Weingarten, A.; Arad, R.; Shpitainik, R.; 
Fruchtman, A.; Maron, A. Israel Physical Society, Jerusalem (is- 
rael). 10 May 1994. 94p. (CONF-9405195-: 1994 annual meeting 
of the Israel Physical Society, Haifa (Israel), 10 May 1994). In /s- 
rael Physical Society 1994 annual meeting. Order Number 
DE94630140. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA SWITCHES/ion beams 


27022 
ASDEX. Ludescher, C. (Princeton Univ., NJ (United States). 
Plasma Physics Lab.); Gernhardt, J.; Lackner, K.; Schneider, F. 
ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Mar 1994. 31p. Order Number DE94781713. Source: 
OSTI; NTIS (US Sales Only); INIS. 


(IPP-5/48) A data bank of disruptive discharges in 
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The compilation of data banks relating to plasma disruptions is 
important for the design of next-step devices and tokamak reac- 
tors, as a means of establishing safe operation regimes and 
assessing the residual risk from such events. ASDEX has an oper- 
ational history of 33509 plasma shots covering an exceptionally 
wide range of machine conditions: Divertor/limiter configurations; 
Ohmic, NBI, ICRH and LH heating; carbonization, boronization 
wall-conditioning, gas-puff and pellet refuelling. We have compiled 
a data base of the Disruptive Operation! Regimes in ASDEX 
(DORA), which contains the relevant information for all ASDEX- 
discharges and is available on tape and readable by different data 
bank systems for further evaluation. We first describe the criteria 
applied to recognize and classify disruptions and the information 
about them stored in the file. In a second part we use the DORA 
file for some sample applications of physical or engineering inter- 
est. In an appendix we give the data and format information 
necessary to read the DORA file. (orig.) 


27023 (IPP-5/55) Considerations on chemical erosion of 
graphite in hydrogen plasma. Richter, T. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Feb 1994. 27p. (In German). 
Order Number DE94781712. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Recent experimental investigations of carbon erosion in ASDEX 
Upgrade showed that not only physical sputtering but also chemi- 
cal erosion greatly contributes to the rate of graphite release from 
the walls in this tokamak. The report contains a model of chemical 
dry etching of graphite in hydrogen which describes the tempera- 
ture dependence of the etching rate, taking into account the 
transition from CH, to CH as the main etching product with in- 
creasing graphite temperature. The model has been developed and 
tested some years ago in connection with low-temperature dry 
etching experiments in hydrogen glow discharges where it was 
shown that the etching rate R is a non-monotonic function of the 
graphite temperature with a minimum in the range between 250 K 
and 290 K. R forms a high plateau for graphite temperatures 
above 450 K. Possible application to fusion experiments like 
ASDEX Upgrade, which use carbon tiles on plasma exposed sur- 
faces, are discussed. (orig.) 


27024 (IPP-5/57) Cooling water calorimetry measuring re- 
sults from the first years of ASDEX Upgrade operation. Richter, 
T. Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). 
Mar 1994. 26p. Order Number DE94781685. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At the tokamak ASDEX Upgrade an extensive cooling water 
calorimetry system was installed. This system has measured the 
toroidal and poloidal distributions of the energy deposition by moni- 
toring the temperature rise of the cooling water in 80 separate 
cooling units in the divertor plates and the central heat shield. The 
measurements show, that there exist no toroidal asymmetries in 
the energy deposition on the divertor plates for all kinds of ohmic 
discharges and for ICRH discharges with a toroidal magnetic field 
directed opposite to the plasma current. However, Neutral Beam 
Injection causes a toroidal asymmetric energy deposition profile. 
Furthermore the reduction of the poloidal in-out asymmetry of the 
energy load at the divertor plates due to magnetic field reversion 
was detected. Making up the general energy balance of ASDEX 
Upgrade, adding the energy detected by the cooling water 
calorimetry system and the radiation loss energy measured by the 
bolometry diagnostic, one gets 92%-97% of the energy input. 
(orig /HD) 


27025 (JAERI-M-94-014) Collection of experimental data 
for fusion neutronics benchmark. Maekawa, Fujio (Setsunan 
Univ., Neyagawa, Osaka (Japan)); Yamamoto, Junji; Ichihara, Chi- 
hiro; Ueki, Kotaro; Ikeda, Yujiro. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1994. 307p. Order Number DE94777529. 
Source: OSTI; NTIS; INIS. 

During the recent ten years or more, many benchmark experi- 
ments for fusion neutronics have been carried out at two principal 
D-T neutron sources, FNS at JAERI and OKTAVIAN at Osaka Uni- 
versity, and precious experimental data have been accumulated. 
Under an activity of Fusion Reactor Physics Subcommittee of Re- 
actor Physics Committee, these experimental data are compiled in 
this report. (author). 





27026 (JAERI-M-94-015) Phase Ill experiments of the 
JAERI/USDOE collaborative program on fusion blanket neu- 
tronics: Line source and annular blanket experiments. 1: 
experiment. Oyama, Yukio (ed.) (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Konno, Chikara; Ikeda, Yujiro. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1994. 212p. Order Number DE94777528. 
Source: OSTI; NTIS; INIS. 

A pseudo-line source has been realized by using an accelerator 
based D-T point neutron source. The pseudo-line source is ob- 
tained by time averaging of continuously moving point source or by 
superposition of finely distributed point sources. The line source is 
utilized for fusion blanket neutronics experiments with an annular 
geometry so as to simulate a part of a tokamak reactor. The 
source neutron characteristics were measured for two operational 
modes for the line source, continuous and step-wide modes, with 
the activation foil and the NE213 detectors, respectively. In order 
to give a source condition for a successive calculational analysis 
on the annular blanket experiment, the neutron source characteris- 
tics was calculated by a Monte Carlo code. The reliability of the 
Monte Carlo calculation was confirmed by comparison with the 
measured source characteristics. The shape of the annular blanket 
system was a rectangular with an inner cavity. The annular blanket 
was consist of 15 mm-thick first wall (SS304) and 406 mm-thick 
breeder zone with Li2O at inside and LisCO 3 at outside. The line 
source was produced at the center of the inner cavity by moving 
the annular blanket system in the span of 2 m. Three annular blan- 
ket configurations were examined; the reference blanket, the 
blanket covered with 25 mm thick graphite armor and the armor- 
blanket with a large opening. The neutronics parameters of tritium 
production rate, neutron spectrum and activation reaction rate were 
measured with specially developed techniques such as multi- 
detector data acquisition system, spectrum weighting function 
method and ramp controlled high voltage system. The present ex- 
periment provides unique data for a higher step of benchmark to 
test a reliability of neutronics design calculation for a realistic toka- 
mak reactor. (J.P.N.). 


27027 (JAERI-M-94-016) Development of thermal design 
method of rotating target for DT neutron source. Akimoto, Ha- 
jime (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Ikeda, Yujiro; Kusano, Joichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 1994. 
96p. (In Japanese). Order Number DE94777531. Source: OSTI; 
NTIS; INIS. 

A new rotating target for DT neutron source has been developed 
to increase the neutron generation rate more than 10'° n/s at FNS 
(Fusion Neutronics Source). The upper limit of the neutron genera- 
tion rate is determined by the cooling performance of the target 
because tritium, absorbed in titan, is lost due to diffusion when titan 
temperature is higher than 300degC. This report describes results 
obtained from unsteady temperature response analysis of rotating 
target with the TRAC code, derivation of analytical model for ther- 
mal design of rotating target, and evaluation of parameter effect on 
cooling limit with the analytical model, which were performed to re- 
veal major factors determining the cooling limit and parameter 
dependency of cooling limit. It is found from the parametric evalua- 
tion that the cooling limit of the rotating target can be increased 
when copper is used as the structure material. The cooling limit is 
increased as thinner titan, higher rotation speed, greater radius, 
larger irradiation area, higher pressure, and higher coolant velocity 
are established. It is also found that the maximum cooling limit can 
be reached when copper thickness is between 1 and 2 mm. The 
maximum power of 37 kW is obtained in a test design calculation. 
These calculation results suggest that the neutron generation rate 
more than 101° n/s can be attained by the rotating target. (author). 


27028 (JAERI-M-94-046) High heat flux experiment on 
B,C-converted carbon based materials for plasma facing ma- 
terials of JT-60U. Nakamura, Kazuyuki (Japan Atomic Energy 
Research inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Ando, Toshiro; Satoh, Kazuyoshi; Yokoyama, Kenji; 
Suzuki, Satoshi; Dairaku, Masayuki; Araki, Masanori; Akiba, 
Masato; Ishikawa, Hiroshi. Japan Atomic Energy Research Inst., 
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Tokyo (Japan). Mar 1994. 35p. (in Japanese). Order Number 
DE94777545. Source: OSTI; NTIS; INIS. 

High heat flux experiments have been previously carried out on 
three kinds, namely low pressure plasma spray (LPPS), chemical 
vapor deposition (CVD) and conversion (CVR) methods, of B,C- 
overlaid CFCs using the JAERI electron beam irradiation system 
(JEBIS). As a result, it turned out that CVR method has the best 
adhesion property between B,C layer and bulk carbon. However, 
thicker B,C layer is necessary to use in long period as the divertor 
tiles of JT-60U. The purpose of this experiment is to investigate the 
thermal property of B4C-converted carbon based materials which 
have thicker B,C layer than the previous experiments. Irradiations 
were performed under two different heating conditions, namely in 
the normal condition (5-20 MW/m?, 5 s) and in the disruption condi- 
tions (1100-1600 MW/m?, 2-3 ms). The dimensions of the samples 
were 25 mm x 25 mm x 25 mm, and B,C-converted layers were 
made on the three kinds of CFCs and fifth kinds of isotropic 
graphites. The thickness of B,C layer was 150-1300 um. Measure- 
ments were made with respect to the weight loss, changes of the 
surface morphology and the surface temperature. In the normal 
condition, the damages such as surface melting and exfoliation 
were not observed on the samples which have B,C layer below 
600 yum in thickness. In the disruption condition, melting and exfoli- 
ation were observed on the surfaces of the samples whose 
substrates were PD-330S, PD-600S and HCB-5S, and melting was 
observed on the surfaces of the samples whose substrates were 
PCC-2S, MFC-1, MCl-felt, ETP-10 and STP-60. It is considered 
that the porous layer in the B,C layer caused the severe exfoliation 
from the measurement of the surface composition. (author). 


27029 (KFK-5272) Liquid metal 
and expansions of insulating rectangular ducts in 
the plane perpendicular to a strong magnetic field. 
Molokov, S. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Kern- 
fusion. Jan 1994. 48p. Order Number DE94778573. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is demonstrated the flow pattern in basic insulating 3-D ge- 
ometries for the actual and for more advanced liquid-metal blanket 
concepts and discussed the ways to avoid pressure losses caused 
by flow redistribution. Flows in several geometries, such as sym- 
metric and non-symmetric 180 turns with and without manifokis, 
sharp elbows, sharp and linear expansions with and without mani- 
folds, T-junction, etc., have been calculated. They demonstrate 
high reliability of poloidal concepts of liquid-metal blankets, since 
they guarantee uniform conditions for heat transfer. If changes of 
the duct cross-section occur in the plane perpendicular to the 
magnetic field (ideally a coolant should flow always in the radial- 
poloidal plane) the disturbances are local and the slug velocity 
profile is reached roughly at the distance equivalent to one duct 
width from the manifolds, expansions, etc. The effects of inertia in 
these flows are unimportant for the determination of the pressure 
drop and mean velocity profiles in the core of the flow but may 
favour heat transfer characteristics via instabilities and strongly 
anisotropic turbulence. (orig/HP) 


flows in manifolds 


27030 (LA-12698-C, pp. 13, Paper 58) »CF-based 14-MeV 
high-flux neutron source - a design study. Petitiean, C. (Paul 
Scherrer Institute, Villigen (Switzerland)); Atchison, F.; Heidenreich, 
G.; Walter, H.K.; Amelotti, F.; Andreani, R.; De Marco, F.; Monti, 
S.; Pillon, M.; Vecchi, M. Los Alamos National Lab., NM (United 
States). Jan 1994. (CONF-9304145—: International workshop on 
low energy muon science (LEMS ‘93), Santa Fe, NM (United 
States), 4-8 Apr 1993). In Proceedings of the Intemational Work- 
shop on Low Energy Muon Science: LEMS’ 93. 552p. Order 
Number DE94006495. Source: OSTI; NTIS; INIS. 

The authors present a design study for a new intense 14-MeV 
neutron source based on muon catalyzed fusion (uCF) as required 
for “first wall” and blanket materials research of future fusion reac- 
tors. Negative pions are produced inside a 5-10 T magnetic field by 
an intense deuteron beam interacting with a 30-50 cm long carbon 
target. Muons from pion decay in flight are collected in the back- 
ward direction and stopped in a deuterium-tritium gas-cell of high 
density. With an 18 MW deuteron beam at 1.5 GeV ~ 10'€x~/s 
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can be generated decaying to muons of which up to 10'5.-/s stop 
in a dt target. Assuming X_ = 100 fusions per muon, the source 
strength reaches 10'” 14-MeV neutrons/s which is a power of 200 
kW. The achievable neutron fluxes are up to 10'4/(cm?-s) (10 dpa/ 
y) in irradiation volumes of several liters. These numbers, however, 
do not represent a technological limit. Compared with neutron pro- 
duction by low energy beams (d-Li stripping), this source has about 
the same power efficiency for neutron generation and the advan- 
tage of producing the original 14-MeV fusion spectrum without tails 
and isotropically into 47 solid angle. In addition, the power density 
and heat load of the primary target are a considerably smaller 
problem. The environment of the secondary target, the neutron 
source itself, can be made to resemble part of the Tokamak ring to 
be simulated. The noninteracting part of the beam (30-40%) can 
be dumped separately or reused for another facility (e.g. a spalla- 
tion neutron source or for element transmutation). 


27031 (LA-UR-94-1576) Lessons learned from the tokamak 
Advanced Reactor Innovation and Evaluation Study (ARIES). 
Krakowski, R.A.; Bathke, C.G.; Miller, R.L.; Werley, K.A. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940630-24: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94014714. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Lessons from the four-year ARIES (Advanced Reactor Innova- 
tion and Evaluation Study) investigation of a number of commercial 
magnetic-fusion-energy (MFE) power-plant embodiments of the 
tokamak are summarized. These lessons apply to physics, engi- 
neering and technology, and environmental, safety, and health 
(ES&H) characteristics of projected tokamak power plants. Summa- 
rized herein are the composite conclusions and lessons developed 
in the course of four conceptual tokamak power-plant designs. A 
general conclusion from this extensive investigation of the commer- 
cial potential of tokamak power plants is the need for combined, 
symbiotic advances in both physics, engineering, and materials be- 
fore economic competitiveness with developing advanced energy 
sources can be realized. Advances in materials are also needed 
for the exploitation of environmental advantages otherwise inherent 
in fusion power. 


27032 (LA-UR-94-1867) Practicalscale tests of cryogenic 
molecular sieve for separating low-concentration hydrogen 
isotopes from helium. Willms, R.S. (Los Alamos National Lab., 
NM (United States)); Taylor, D.J.; Enoeda, Mikio; Okuno, Kenji. Los 
Alamos National Lab., NM (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940664—-6: 3. international symposium on 
fusion nuclear technology, Los Angeles, CA (United States), 27 
Jun - 1 jul 1994). Order Number DE94013140. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Earlier bench-scale work at the Tritium Systems Test Assembly 
(TSTA) at Los Alamos National Laboratory examined a number of 
adsorbents for their suitability for separating low-concentration hy- 
drogen (no tritium) from helium. One of the effective adsorbents 
was Linde 5A molecular sieve. Recently, experiments including tri- 
tium were conducted using practical-scale adsorbers. These tests 
used existing cryogenic molecular sieve beds (CMSB’s) which each 
contain about 1.6 kg of Linde 5A molecular sieve. They are part of 
the TSTA integrated tritium processing system. Gas was fed to 
each CMSB at about 13 SLPM with a nominal composition of 99% 
He, 0.98% Hz and 0.02% HT. In all cases, for an extended period 
of time, the beds allowed no detectable (via Raman spectroscopy) 
hydrogen isotopes to escape in the bed effluent. Thereafter, the 
hydrogen isotopes appeared in the bed exit with a relatively sharp 
breakthrough curve. This work concludes that cryogenic molecular 
sieve adsorption is an practical and effective means of separating 
low-concentration hydrogen isotopes from a helium carrier. 


27033 


(LA-UR-94-1873) The role of sidestream recycle in 
hydrogen isotope separation and column cascade design. 
Sherman, R.H. (Los Alamos National Lab., NM (United States)); 
Taylor, D.J.; Yamanishi, T.; Enoeda, M.; Konishi, S.; Okuno, K. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States);Japan Atomic Energy 
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Research Inst., Tokyo (Japan). DOE Contract W-7405-ENG-36. 
(CONF-940664—15: 3. international symposium on fusion nuclear 
technology, Los Angeles, CA (United States), 27 Jun - 1 jul 1994). 
Order Number DE94014466. Source: OSTI; NTIS; INIS; GPO Dep. 

Sidestream recycle combined with sidestream equilibration is im- 
portant in hydrogen isotopic distillation processes because it offers 
a means to reduce the number of columns required for the extrac- 
tion of pure homonuclear species. This directly implies simpler 
systems, reduced control problems, and reduce material invento- 
ries. Measurements were recently completed for a single distillation 
column using feed compositions (~50-50 D-T) and product flows 
similar to those expected in an ITER type device wit recycle of an 
equilibrated sidestream withdrawn from the column. Dynamic stud- 
ies were conducted with flowrates changing as might be expected 
for typical Tokamak operations. These experimental results are 
compared with computer simulations of the dynamic process. The 
impact of these sidestream recycle studies on the design of iso- 
tope separation systems is discussed, especially with respect to 
column design, tritium inventory, dynamic performance, stability, 
and system control. 


27034 (LA-UR-94-1883) Los Alamos contribution to target 
diagnostics on the National Ignition Facility. Mack, J.M. (and 
others); Baker, D.A.; Caldwell, S.E. Los Alamos National Lab., NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940630-16: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94014474. Source: OSTI; NTIS; INIS; GPO Dep. 

The National ignition Facility (NIF) will have a large suite of so- 
phisticated target diagnostics. This will allow thoroughly diagnosed 
experiments to be performed both at the ignition and pre-ignition 
levels. As part of the national effort Los Alamos National Labora- 
tory will design, construct and implement a number of diagnostics 
for the NIF. This paper describes Los Alamos contributions to the 
“phase | diagnostics.” Phase | represents the most fundamental 
and basic measurement systems that will form the core for most 
work on the NIF. The Los Alamos effort falls into four categories: 
moderate to hard X-ray (time resolved imaging neutron 
spectroscopy- primarily with neutron time of flight devices; burn di- 
agnostics utilizing gamma ray measurements; testing measurement 
concepts on the TRIDENT laser system at Los Alamos. Because of 
the high blast, debris and radiation environment, the design of high 
resolution X-ray imaging systems present significant challenges. 
Systems with close target proximity require special protection and 
methods for such protection is described. The system design spec- 
ifications based on expected target performance parameters is also 
described. Diagnosis of nuclear yield and burn will be crucial to the 
NIF operation. Nuclear reaction diagnosis utilizing both neutron and 
gamma ray detection is discussed. The Los Alamos TRIDENT 
laser system will be used extensively for the development of new 
measurement concepts and diagnostic instrumentation. Some its 
potential roles in the development of diagnostics for NIF are given. 


27035 (LA-UR-94-1887) Review of drive symmetry mea- 
surement and control experiments on the Nova laser system. 
Mack, J.M. (and others); Hauer, A.A.; Delamater, N.D. Los Alamos 
National Lab., NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940630-—22: 11. topical meeting on the technology 
of fusion energy, New Orleans, LA (United States), 19-24 Jun 
1994). Order Number DE94014455. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Symmetric radiation drive is required for achieving ignition in lab- 
oratory experiments. Over the last two years, concerted series of 
drive symmetry experiments have been performed on the Nova 
laser system. The goals of this work were to develop measure- 
ments techniques and to apply them to symmetry variation and 
control experiments. The emphasis in this initial work has been on 
time integrated measurements (integrated over the laser drive 
pulse). The authors have also begun work on methods for time 
resolved measurements. Most of their work used the symmetry sig- 
nature impressed on the compressed core of a capsule imploded 
in a hohlraum (cylindrical canister) environment. X-ray imaging of 
this core provides a mapping that can be compared with theoretical 





modeling and related to a specific amount of drive asymmetry. This 
method is indirect and they have taken great care in understanding 
the formation of the symmetry signature and in its comparison with 
simulations. A review of drive symmetry measurement and control 
experiments is presented, including data from time integrated and 
time resolved measurements; these measurements are also com- 
pared to modeling. Under carefully controlled conditions results 
from symmetry measurements (and from other auxiliary measure- 
ments) are reproducible, and indicate that aspects of implosions 
symmetry can be controlled. 


27036 (LA-UR-94-1957) A comparison of steady-state 
ARIES and pulsed PULSAR tokamak power plants. Bathke, 
C.G. Los Alamos National Lab., NM (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940630—13: 11. topical meeting 
on the technology of fusion energy, New Orleans, LA (United 
States), 19-24 Jun 1994). Order Number DE94014441. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The multi-institutional ARIES study has completed a series of 
three steady-state and two pulsed cost-optimized conceptual de- 
signs of commercial tokamak fusion power plants that vary the 
level of assumed advances in technology and physics. The cost 
benefits of various design options are compared quantitatively. 
Possible means to improve the economic competitiveness of fusion 
are suggested. 


27037 (LA-UR-94-2063) Use of magnesium for recovering 
hydrogen isotopes from tritiated water. Willms, R.S. (Los 
Alamos National Lab., NM (United States)); Konishi, Satoshi; 
Okuno, Kenji. Los Alamos National Lab., NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940630-14: 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States), 19-24 Jun 1994). Order Number DE94014471. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Reacting tritiated water with hot metal to recover the tritium from 
tritiated water has been practiced for considerable time. A metal 
frequently used for this purpose has been uranium. Recent work at 
the Tritium Systems Test Assembly at Los Alamos National Labo- 
ratory has focused on using magnesium for this purpose. This 
work was done as part of the Annex IV collaboration between the 
US Department of Energy/TSTA and the Japan Atomic Energy Re- 
search Institute/Tritium Processing Laboratory. Magnesium appears 
to have reactive properties that are as good as uranium and possi- 
bly better, and, of course, magnesium is easier to handle and less 
strictly controlled. Both bench-scale and practical-scale experi- 
ments were conducted with magnesium, including tests with 
tritiated water. Mg bed construction techniques and operating pa- 
rameters were determined. Testing showed that the Mg packed 
bed was very effective for recovering hydrogen isotopes from 
water. However, when used for this purpose either Mg or U is irre- 
versibly consumed and must be disposed of as tritiated waste. It 
follows tat this processing technique would be inappropriate for a 
large tritiated water processing operation. However, this technique 
may find utility for small-scale systems. 


27038 (LA-UR-94-2065) Hohlraum manufacture for inertial 
confinement fusion. Foreman, L.R. (Los Alamos National Lab., 
NM (United States). Materials Science and Technology Div.); 
Gobby, P.; Bartos, J. Los Alamos National Lab., NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940602-— 
10: 35. annual meeting of the American Nuclear Society, New 
Orleans, LA (United States), 11-16 Jun 1994). Order Number 
DE94014472. Source: OSTI; NTIS; INIS; GPO Dep. 

Hohiraums are an integral part of indirect drive targets for Inertial 
Confinement Fusion (ICF) research. Hohlraums are made by an 
electroforming process that combines elements of micromachining 
and coating technology. The authors describe how these target el- 
ement are made and extension of the method that allow fabrication 
of other, more complex target components. 


27039 


(LA-UR-94-2108) Performance of a palladium mem- 
brane reactor using a Ni catalyst for fusion fuel impurities 
processing. Willms, R.S. (Los Alamos National Lab., NM (United 
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States)); Wilhelm, R.; Okuno, K. Los Alamos National Lab., NM 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States);Japan Atomic Energy Research Inst., Tokyo 
(Japan). DOE Contract W-7405-ENG-36. (CONF-940664—16: 3. in- 
ternational symposium on fusion nuclear technology, Los Angeles, 
CA (United States), 27 Jun - 1 jul 1994). Order Number 
DE94014476. Source: OSTI; NTIS; INIS; GPO Dep. 

The palladium membrane reactor (PNM) provides a means to re- 
cover hydrogen isotopes from impurities expected to be present in 
fusion reactor exhaust. This recovery is based on reactions such 
as water-gas shift and steam reforming for which conversion is 
equilibrium limited. By including a selectively permeable membrane 
such as Pd/Ag in the catalyst bed, hydrogen isotopes can be re- 
moved from the reacting environment, thus promoting the reaction 
to complete conversion. Such a device has been built and oper- 
ated at the Tritium Systems Test Assembly (TSTA) at Los Alamos 
National Laboratory (LANL). For the reactions listed above, earlier 
study with this unit has shown that hydrogen single-pass recover- 
ies approaching 100% can be achieved. It was also determined 
that a nickel catalyst is a feasible choice for use with a PMR ap- 
propriate for fusion fuel impurities processing. The purpose of this 
study was to systematically assess the performance of the PMR 
using a nickel catalyst over a range of temperatures, feed compo- 
sitions and flowrates. Reactions which were studied are the 
water-gas shift reaction and steam reforming. 


27040 (NIFS—267) The effect of magnetic field configura- 
tion on particle pinch velocity in compact helical system 
(CHS). Iguchi, H. (and others); Ida, K.; Yamada, H. National Inst. 
for Fusion Science, Nagoya (Japan). Jan 1994. 21p. Order Num- 
ber DE94777539. Source: OSTI; NTIS; INIS. 

Radial particle transport has been experimentally studied in the 
low-aspect-ratio heliotror/torsatron device CHS. A non-diffusive 
outward particle flow (inverse pinch) is observed in the magnetic 
configuration with the magnetic axis shifted outward, while an in- 
ward pinch, like in tokamaks, is observed with the magnetic axis 
shifted inward. This change in the direction of anomalous particle 
flow is not due to the reversal of temperature gradient nor the ra- 
dial electric field. The observation suggests that the particle pinch 
velocity is sensitive to the magnetic field structure. (author). 


27041 (NIFS—268) Development of high time-resolution 
laser flash equipment for thermal diffusivity measurements us- 
ing miniature-size specimens. Shikama, Tatsuo (Tohoku Univ., 
Oarai, Ibaraki (Japan). Oarai Branch, Inst. for Materials Research); 
Namba, Chusei; Kosuda, Michinori; Maeda, Yukio. National Inst. 
for Fusion Science, Nagoya (Japan). Jan 1994. 19p. Order Num- 
ber DE94777549. Source: OSTI; NTIS; INIS. 

For measurements of thermal diffusivity of miniature-size speci- 
mens heavily irradiated by neutrons, a new Q-switched laser-flash 
instrument was developed. In the present instrument the time- 
resolution was improved to 0.1 ms by using a laser-pulse width of 
25 ns. The realization of high time-resolution made it possible to 
measure the thermal diffusivity of thin specimens. It is expected 
that copper of 0.7 mm thick, and SUS 304 of 0.1 mm could be 
used for the measurements. In case of ATJ graphite, 0.5 mm thick 
specimen could be used for the reliable measurement in the tem- 
perature range of 300-1300 K. (author). 


27042 (NIFS—272) A 6 MeV heavy ion beam probe for the 
large helical device. Fujisawa, A.; Iguchi, H.; Taniike, A.; Sasao, 
M.; Hamada, Y. National Inst. for Fusion Science, Nagoya (Japan). 
Feb 1994. 34p. Order Number DE94777548. Source: OSTI; NTIS; 
INIS. 

A 6 MeV heavy ion beam probe (HIBP) is designed for potential 
measurements on the Large Helical Device (LHD). The article de- 
scribes a method to control the 3-D probing beam trajectories in the 
helical magnetic field, an estimate of beam attenuation and energy 
reduction arising from the long paths in the plasma, and a cylindri- 
cal analyzer as a candidate of the energy analyzer. (author). 


27043 (PNL-SA-23426) In situ tritium recovery from Li,O 
irradiated in a fast neutron flux: BEATRIX-li, Phase Il 
temperature-change canister. Slagle, O.D. (Pacific Northwest 
Lab., Richland, WA (United States)); Hollenberg, G.W.; Kurasawa, 
T.; Takahashi, T.; Verrall, R.A. Pacific Northwest Lab., Richland, 
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WA (United States). Apr 1994. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-940416-18: 96. annual meeting of the American Ceramic 
Society, Indianapolis, IN (United States), 24-28 Apr 1994). Order 
Number DE94013350. Source: OSTI; NTIS; INIS; GPO Dep. 

BEATRIX-ll, Phase |i was an in situ tritium recovery experiment 
designed to characterize the behavior of lithium ceramics irradiated 
to high burnup in a fast neutron flux. A thin-walled LigO ring speci- 
men was irradiated at temperatures in the range from 520 to 640 C 
in helium sweep gases containing 0, 0.01 and 0.1% Hz to a 5% 
lithium burnup. The tritium recovery behavior of Li2O was 
characterized by using temperature transients and sweep gas com- 
position changes to effect changes in the tritium inventory. 


27044 (PNL-SA-24235) Tritium/hydrogen barrier develop- 
ment. Hollenberg, G.W. (Pacific Northwest Lab., Richland, WA 
(United States)); Simonen, E.P.; Kalinen, G.; Terlain, A. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1994. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. (CONF-940664—-17: 3. international 
symposium on fusion nuclear technology, Los Angeles, CA (United 
States), 27 Jun - 1 jul 1994). Order Number DE94014994. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A review of hydrogen permeation barriers that can be applied to 
structural metals used in fusion power plants is presented. Both 
implanted and chemically available hydrogen isotopes must be 
controlled in fusion plants. The need for permeation barriers ap- 
pears strongest in Li17-Pb blanket designs, although barriers also 
appear necessary for other blanket and coolant systems. Barriers 
that provide greater than a 1000 fold reduction in the permeation of 
structural metals are desired. In laboratory experiments, aluminide 
and titanium ceramic coatings provide permeation reduction fac- 
tors, PRFS, from 1000 to over 100,000 with a wide range of 
scatter. The rate-controlling mechanism for hydrogen permeation 
through these barriers may be related to the number and type of 
defects in the barriers. Although these barriers appear robust and 
resistant to liquid metal corrosion, irradiation tests which simulate 
blanket environments result in very low PRFs in comparison to lab- 
oratory experiments, i.e., <150. It is anticipated from fundamental 
research activities that the REID enhancement of hydrogen diffu- 
sion in oxides may contribute to the lower permeation reduction 
factors during in-reactor experiments. 


27045 (PPPL—2997) Core fueling to produce peaked den- 
sity profiles in large tokamaks. Mikkelsen, D.R. (Princeton Univ., 
NJ (United States). Plasma Physics Lab.); McGuire, K.M.; Schmidt, 
G.L.; Zweben, S.J.; Attenberger, S.E.; Houlberg, W.A.; Milora, S.L. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Jun 
1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94014520. Source: OSTI; NTIS; INIS; GPO Dep. 

Peaking the density profile increases the usable bootstrap cur- 
rent and the average fusion power density; this could reduce the 
current drive power and increase the net output of power produc- 
ing tokamaks. The use of neutral beams and pellet injection to 
produce peaked density profiles is assessed. We show that with ra- 
dially “hollow” diffusivity profiles (and no particle pinch) moderately 
peaked density profiles can be produced by particle source profiles 
which are peaked off-axis. The fueling penetration requirements 
can therefore be relaxed and this greatly improves the feasibility of 
generating peaked density profiles in large tokamaks. In particular, 
neutral beam fueling does not require MeV particle energy. Even 
with beam voltages of ~200 keV, however, exceptionally good par- 
ticle confinement, tp > 7¢ is required to achieve net electrical 
power generation. In system with no power production requirement 
(€.g., neutron sources) neutral beam fueling should be capable of 
producing peaked density profiles in devices as large as ITER. Fu- 
eling systems with low energy cost per particle (such as cryogenic 
pellet injection) must be used in power producing tokamaks when 
Tp ~ Te. Simulations with pellet injection speeds of 7 km/sec show 
the peaking factor, neo/(Ne), approaching 2. 


27046 


(PPPL-CFP-3053) Tritium handling experience at 
TFTR. Anderson, J.L. (and others); Gentile, C.; Kalish, M. Prince- 
ton Univ., NJ (United States). Plasma Physics Lab. [1994]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC02-76CH03073. (CONF-940994—-1: 15. international 
conference on plasma physics and controlled nuciear fusion re- 
search, Madrid (Spain), 26 Sep - 1 oct 1994). Order Number 
DE94011760. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. TRITIUM/materials handling; TFTR TOKA- 
MAK; TRITIUM; NEUTRAL ATOM BEAM INJECTION 


27047 (PPPL-CFP-3081) The TPX vacuum vessel and in- 
vessel components. Heitzenroeder, P.; Bialek, J.; Ellis, R.; 
Kessel, C.; Liew, S. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF-940630— 
18: 11. topical meeting on the technology of fusion energy, New 
Orleans, LA (United States), 19-24 Jun 1994). Order Number 
DE94014861. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Physics Experiment (TPX) is a superconducting 
tokamak with double-null diverters. TPX is designed for 1,000- 
second discharges with the capability of being upgraded to steady 
state operation. High neutron yields resulting from the long duration 
discharges require that special consideration be given to materials 
and maintainability. A unique feature of the TPX is the use of a low 
activation, titanium alloy vacuum vessel. Double-wall vessel con- 
struction is used since it offers an efficient solution for shielding, 
bakeout and cooling. Contained within the vacuum vessel are the 
passive coil system, Plasma Facing Components (PFCs), magnetic 
diagnostics, and the internal contro! coils. All PFCs utilize carbon- 
carbon composites for exposed surfaces. 


27048 (PPPL-CFP-—3084) Power supplies and quench pro- 
tection for the Tokamak Physics Experiment. Neumeyer, C.L. 
(Raytheon Engineers & Constructors, Princeton, NJ (United 
States). EBASCO Div.). Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-940630—19: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94014858. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Physics Experiment (TPX) is an advanced toka- 
mak project aimed at the production of quasi-steady state plasmas 
with advanced shape, heating, and particle control. TPX is to be 
built at the Princeton Plasma Physics Laboratory (PPPL) using 
many of the facilities from the Tokamak Fusion Test Reactor 
(TFTR). First plasma is scheduled for the year 2000. TPX will be 
the first tokamak to utilize superconducting (SC) magnets in both 
the toroidal field (TF) and poloidal field (PF) systems. This is a new 
feature which requires not only a departure from the traditional 
tokamak power supply schemes but also that ultra-reliable quench 
protection devices be used to rapidly discharge the stored energy 
from the magnets in the event of a quench. This paper describes 
the plan and basis for the adaptation and augmentation of the 
PPPL/TFTR power system facilities to supply TPX. Following a de- 
scription of the basic operational requirements, four major areas 
are addressed, namely the AC power system, the TF power sup- 


ply, the PF power supply, and quench protection for the TF and PF 
systems. 


27049 (PPPL-CFP-3085) Technology issues for decommis- 
sioning the Tokamak Fusion Test Reactor. Spampinato, P.T. 
(Princeton Univ., NJ (United States). Plasma Physics Lab.); Wal- 
ton, G.P_; Commander, J.C. Princeton Univ., NJ (United States). 
Plasma Fhysics Lab. [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-940630-23: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94014857. Source: OSTI; NTIS; INIS; GPO Dep. 

The approach for decommissioning the Tokamak Fusion Test Re- 
actor has evolved from a conservative plan based on cutting up 
and burying all of the systems, to one that considers the impact tri- 
tium contamination will have on waste disposal, how large size 
components may be used as their own shipping containers, and 
even the possibility of recycling the materials of components such 
as the toroidal field coils and the tokamak structure. In addition, the 
project is more carefully assessing the requirements for using re- 
motely operated equipment. Finally, valuable cost database is 
being developed for future use by the fusion community. 





27050 (PPPL-CFP-3086) An overview of the TPX neutron- 
ics and shielding aspects. Liew, S.L.; Ku, L.P. Princeton Univ., 
NJ (United States). Plasma Physics Lab. [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940630-21: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94014856. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Tokamak Physics Experiment (TPX) device, which is under 
conceptual design in the US, presents several neutronics and 
shielding issues that are challenging from the design analysis view- 
point. This paper presents an overview of the various issues and a 
summary of the various design analyses that have been performed 
thus far to quantify the issues and to guide the design toward near- 
optimal engineering solutions to the problems. Some planned 
activities are also discussed. 


27051 (PPPL-CFP-3093) Fusion safety regulations in the 
United States: Progress and trends. DeLooper, J. Princeton 
Univ., NJ (United States). Plasma Physics Lab. [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-940602—11: 35. annual meeting of the 
American Nuclear Society, New Orleans, LA (United States), 11-16 
Jun 1994). Order Number DE94014854. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper explores the issue of regulations as they apply to cur- 
rent and future fusion experimental machines. It addresses fusion 
regulatory issues, current regulations used for fusion, the Tokamak 
Fusion Test Reactor experience with regulations, and future regula- 
tions to achieve fusion’s safety and environmental potential. 


27052 (SAND-93-2766C) Control of a large vacuum wave 
precursor on the SABRE voltage adder MITL and extraction 
ion diode. Cuneo, M.E. (Sandia National Labs., Albuquerque, NM 
(United States)); Hanson, D.L.; Poukey, J.W.; Menge, P.R.; Sav- 
age, M.E.; Smith, J.R.; Bernard, M.A. Sandia National Labs., 


Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940634—4: 10. international conference on 
high power particle beams, San Diego, CA (United States), 20-24 


Jun 1994). Order Number DE94014280. Source: 
GPO Dep. 

SABRE is a ten-cavity magnetically insulated voltage adder 
(6MV, 300 kA) used to study ion beam production in high voltage 
extraction applied-B ion diodes. Observations indicate that the ma- 
chine power initially propagates in a large-amplitude vacuum wave 
prior to electron emission. This vacuum wave “precursor” has an 
important impact on the turn-on and impedance history of ion 
diodes. Some typical precursor characteristics are shown using 
transmission line, diode, and beam current and voltage data and 
are compared to TWOQUICK simulations. Two techniques are un- 
der investigation to control the precursor and its effects on diode 
performance. A plasma opening switch (POS) has been used to 
erode the precursor. Field enhancing inserts are also planned to 
decrease the macroscopic field required for electron emission from 
the cathode. This will limit the distance over which vacuum and in- 
sulated waves separate by propagation at different velocities. 
Experimental data from the POS technique and TWOQUICK simu- 
lations of the insert technique are presented and discussed. 


OSTI; NTIS; 


27053 (SAND-93-2767C) Characterization of a  high- 
resolution framing-camera diagnostic for SABRE ion beam 
measurements. Smith, J.R. (Titan Advanced Innovative Technolo- 
gies, Albuquerque, NM (United States)); Sanford, T.W.L.; Cuneo, 
M.E.; Hanson, D.L.; Bernard, M.A.; Mock, R.C. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940634-6: 10. international conference on 
high power particle beams, San Diego, CA (United States), 20-24 
Jun 1994). Order Number DE94014278. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper presents characteristics of a high-resolution framing 
camera system which has been developed for diagnosis of the 
SABRE ion beam. Temporal resolution was measured as 6.5 ns. 
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Spatial resolution is of the order of 1 mm. Preliminary measure- 
ments of the SABRE ion beam taken immediately downstream of 
the diode are presented. 


27054 (SAND—93-3814C) Improved field geometries for 
SABRE extraction ion diode operation with passive ion 
sources. Hanson, D.L. (Sandia National Labs., Albuquerque, NM 
(United States)); Cuneo, M.E.; Rosenthal, S.E.; Coats, R.S.; 
Menge, P.R.; Maenchen, J.E.; Smith, J.R.; Bernard, M.A. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940634-5: 10. international 
conference on high power particle beams, San Diego, CA (United 
States), 20-24 Jun 1994). Order Number DE94014279. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SABRE Facility at Sandia National Laboratories is an inte- 
grated testbed for the study of high voltage ion beam production 
and transport in extraction geometry for inertial confinement fusion. 
Our major emphasis is on the development of active ion sources, 
but several techniques are under investigation to improve diode 
performance with passive hydrocarbon and LiF ion sources. The 
operation of passive sources is particularly sensitive to details of 
the magnetic and electric field geometries and can provide insight 
into divergence and parasitic load mechanisms which also affect 
high voltage diode performance with active sources. We demon- 
Strate that an outer cathode lip extension can eliminate cathode 
feed electron participation in source turn-on and virtual cathode 
evolution. Experimental data and TWOQUICK PIC code simulations 
indicate that instability-induced cross-field diffusion of cathode tip 
electrons at small radius plays a dominant role in diode operation 
with a passive source. An improved diode geometry is presented 
with reduced feed electrode participation and better electron con- 
finement at the anode emission area for lithium sources. 


27055 (SAND—93-3883C) Steady-state heat and particle re- 
moval with the actively cooled Phase Ili Outboard Pump 
Limiter in Tore Supra. Nygren, R. (Sandia National Labs., Albu- 
querque, NM (United States)); Koski, J.; Lutz, T.; McGrath, R.; 
Miller, J.; Watkins, J.; Guilhem, D.; Chappuis, P.; Cordier, J.; 
Loarer, T. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940580— 
4: 11. international conference on plasma surface interactions in 
controlled fusion devices, Mito (Japan), 23-27 May 1994). Order 
Number DE94013767. Source: OSTI; NTIS; INIS; GPO Dep. 

Tore Supra’s Phase IIl Outboard Pump Limiter (OPL) is a modu- 
lar actively-cooled midplane limiter, designed for heat and particle 
removal during long pulse operation. During its initial operation in 
1993, the OPL successfully removed about 1 MW of power during 
ohmically heated shots of up to 10 seconds duration and reached 
(steady state) thermal equilibrium. The particle pumping of the 
Phase Ill OPL was found to be about 50% greater than the Phase 
Il OPL which had a radial distance between the last closed flux 
surface and the entrance of the pumping throat of 3.5 cm com- 
pared with only 2.5 cm for the Phase Ill OPL. This paper gives 
examples of power distribution over the limiter from IR measure- 
ments of surface temperature and from extensive calorimetry (34 
thermocouples and 10 flow meters) and compares the distributions 
with values predicted by a 3-D model (HF3D) with a detailed mag- 
netic configuration (e.g., includes field ripple). 


27056 (SAND-94-0753) US-Japan workshop Q-181 on high 
heat flux components and plasma-surface interactions for next 
devices: Proceedings. McGrath, R.T. (ed.) (Sandia National 
Labs., Albuquerque, NM (United States)); Yamashina, T. (ed.). 
Sandia National Labs., Albuquerque, NM (United States). Apr 
1994. 668p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940190—: US- 
Japan workshop Q-181 on high heat flux components and 
plasma-surface interactions for next devices, San Diego, CA 
(United States), 24-27 Jan 1994). Order Number DE94014939. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contain viewgraphs of papers from the following ses- 
sions: plasma facing components issues for future machines; 
recent PMI results from several tokamaks; high heat flux technol- 
ogy; plasma facing components design and applications; plasma 
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facing component materials and irradiation damage; boundary layer 
plasma; plasma disruptions; conditioning and tritium; and erosion/ 
redeposition. 


27057 (SAND-94-1603C) Target area chamber system 
design for the National Ignition Facility. Wavrik, R. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Boyes, J.; Olson, 
C.; Dempsey, F.; Garcia, R.; Karpenko, V.; Anderson, A.; Tobin, 
M.; Latkowski, J. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940630—- 
10: 11. topical meeting on the technology of fusion energy, New 
Orleans, LA (United States), 19-24 Jun 1994). Order Number 
DE94013347. Source: OSTI; NTIS; INIS; GPO Dep. 

The National Ignition Facility (NIF) is a proposed Department of 
Energy facility which will contribute to the resolution of important 
Defense Program and inertial fusion energy issues for energy pro- 
duction in the future. The NIF will consist of a laser system with 
192 independent beamiets transported to a target chamber. The 
target chamber is a multi-purpose structure that provides the inter- 
face between the target and the laser optics. The chamber must 
be capable of achieving moderate vacuum levels in reasonable 
times; it must remain dimensionally stable within micron tolerances, 
provide support for the optics, diagnostics, and target positioner; it 
must minimize the debris from the x-ray and laser light environ- 
ments; and it must be capable of supporting external neutron 
shielding. The chamber must also be fabricated from a low activa- 
tion material. The fusion reaction in the target gives off neutrons, 
x-ray and gamma rays. The x-rays and gamma rays interact with 
the interior of the target chamber wall while neutrons penetrate the 
wall. In order to minimize the neutron activation of components 
outside the target chamber and to absorb gammas emitted from 
the activated chamber, shielding will be placed immediately outside 
the chamber. The target chamber contains the target positioner. 
The target positioner moves the target from outside the chamber to 
the center of the chamber and positions the target at the focal spot 
of the laser beams. The target positioner must be survivable in a 
harsh radioactive environment. The materials used must be low ac- 
tivation and have a high stiffness to weight ratio to maintain target 
stability. This paper describes the conceptual design of the target 
chamber, target postioner, and shielding for the NIF. 


27058 (UCRL-LR-105821-94-1, pp. 1-9) Laser diagnostics 
development for Precision Nova. Laumann, C.W.; Miller, J.L.; 
Thompson, C.E.; Weiland, T.L.; Caird, J.A.; Powell, H.T. Lawrence 
Livermore National Lab., CA (United States). [1994]. In Inertial con- 
finement fusion: ICF quarterly report, October 1993-December 
1993, Volume 4, Number 1. 44p. Order Number DE94010835. 
Source: OSTI; NTIS. 

To achieve the Precision Nova goals, the authors developed and 
installed several new diagnostic systems. Precision measurements 
of power, energy, and near-field spatial profiles are now possible 
using incident-beam diagnostics, fiber-optic bundles, and CCD 
cameras. They use these diagnostics routinely to maintain energy 
balance on target and to minimize damage to optical components 
in the system. 


27058 (UCRL-L.R-105821-94-1, pp. 10-17) Precision Nova 
power balance. Caird, J.A.; Ehrlich, R.B.; Landen, O.L.; Laumann, 
C.W.; Lerche, R.A.; Miller, J.L.; Weiland, T.L.; Powell, H.T. 
Lawrence Livermore National Lab., CA (United States). [1994]. In 
Inertial confinement fusion: ICF quarterly report, October 1993- 
December 1993, Volume 4, Number 1. 44p. Order Number 
DE94010835. Source: OSTI; NTIS. 

Te obtain power balance among the Nova beams, the authors 
made improvements to the Nova laser beam synchronization, gain 
stability, and sensor accuracy, and developed techniques to com- 
pensate for differences in performance of the 10 beamlines. They 
have shown that there are three primary causes of third harmonic 
power imbalance on Nova. Differences in total gain of the arms re- 
quire independent contro] on the input irradiance on each arm. 
Gain saturation parameters can be made equal by adjusting the 
stored energy in the final amplifier stages. Differences in frequency 
conversion efficiency can be compensated for by adjusting the 
area of each beam. As a result of these efforts, the authors can 
now achieve power balance of better than 10% in the foot and 5% 
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at the peak of shaped 3w Nova drive pulses with contrast ratios up 
to 10:1 and total output energies up to 40 kJ. 


27060 (UCRL-LR-105821-94-1, pp. 18-24) Precision beam 
pointing. Murray, J.E.; Rushford, M.C.; Vann, C.S.; Saunders, 
R.L.; Caird, J.A. Lawrence Livermore National Lab., CA (United 
States). [1994]. In Inertial confinement fusion: ICF quarterly report, 
October 1993-December 1993, Volume 4, Number 1. 44p. Order 
Number DE94010835. Source: OSTI; NTIS. 

The authors have demonstrated procedures that reduce shot-to- 
shot scatter in pointing to <25-um rms and that cancel systematic 
offsets in pointing. With these procedures, they have demonstrated 
a total pointing error of <30-um rms, the pointing accuracy goal for 
Precision Nova. They have also demonstrated procedures which al- 
low quick-turnaround shots with this same total pointing error, and 
for matching beam-to-beam focal area differences to 10% rms. 


27061 (UCRL-LR-105821-94-1, pp. 25-30) Precision targets 
for Precision Nova. McEachern, R.; Moore, C.; Overturf, G.E. Ill; 
Buckley, S.R.; Cook, R. Lawrence Livermore National Lab., CA 
(United States). [1994]. In Inertial confinement fusion: ICF quarterly 
report, October 1993—December 1993, Volume 4, Number 1. 44p. 
Order Number DE94010835. Source: OSTI; NTIS. 

An ongoing objective of the ICF program is to achieve a better 
understanding of implosion dynamics. Efforts in this area have 
driven the development of better characterization techniques and 
new capsule designs, which in turn require new polymers for implo- 
sion diagnostics. The authors discuss progress in two areas: the 
measurement of capsule surface finish and the production of man- 
drels containing various high-atomic-number dopants. Because of 
the presence of hydrodynamic instability during an implosion, the 
initial surface topology of a target capsule is extremely important. 
They have developed an instrument for nondestructively profiling 
capsules that is based on an atomic force microscope. This instru- 
ment provides information to gauge the quality of both the 
mandrels and the finished capsules. Moreover, the power spectra 
that are derived from these traces are used as input to the com- 
puter simulations that predict the capsule performance. Dopants in 
the mandrel, which are ionized during the implosion, are important 
for diagnostic purposes. The use of new target designs and laser 
pulse-shaping has led to more energetic implosions, which requires 
dopands with higher atomic numbers to maintain the necessary 
populations of H-like and He-like ions. The authors have success- 
fully synthesized Br-, Cl-, I-, Fe-, Cr-, and Ti-doped polymers and 
have produced usable mandrels from all but the Br-doped polymer. 


27062 (UCRL-LR-105821-94-1, pp. 31-37) Target diagnos- 
tics for precision Nova experiments. Glendinning, S.G.; Cable, 
M.D.; Lerche, R.A.; Chrien, R.; Ress, D.R.; Hammel, B.A.; Landen, 
O.L.; Hsing, W. Lawrence Livermore National Lab., CA (United 
States). [1994]. In Inertial confinement fusion: ICF quarterly report, 
October 1993—December 1993, Volume 4, Number 1. 44p. Order 
Number DE94010835. Source: OSTI; NTIS. 

While the experimental campaign is not currently complete, Pre- 
cision Nova improvements to the target diagnostics have met the 
requirements for diagnosing the implosion hydrodynamics, the core 
conditions, and the implosion degradation. Specifically, the neutron 
spectrometer (LANSA) measured the core areal density, the neu- 
tron emission diagnostic (NTD) measured burn durations; the 
neutron imaging (NPAM) and the ion temperature (Tion) diagnos- 
tics are installed and are ready for experimental series. The 
high-resolution, high-energy x-ray spectroscopy technique has 
been used to diagnose core electron temperature conditions. The 
high-resolution, high-energy x-ray imaging diagnostic (RAM) and 
the fast-gated x-ray imager have been used to obtain images of 
the implosion core, and the high-speed x-ray streak camera and 
the short pulse x-ray backlighter are in use on Nova. 
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27063 (CONF-940815-38) The US Department of Energy's 
Student Video Program. Beeson, K.M. (Stoller (S.M.) Corp., Oak 
Ridge, TN (United States)); Pepper, C.E. Oak Ridge National Lab.., 
TN (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
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International nuclear and hazardous waste management confer- 
ence; Atlanta, GA (United States); 14-18 Aug 1994. Order Number 
DE94013828. Source: OSTI; NTIS; GPO Dep. 

The Student Video Program was an educational outreach pro- 
gram intended to educate and involve high school students in 
environmental restoration and waste management issues. Through 
participation in this program the students were shown how science 
and math are related to these subjects. In addition, they were ex- 
posed to many different and interesting career opportunities. 


27064 (DOE/ER/79073-2) Science and technology camp 
for girls: Final report. Pacific Univ., Forest Grove, OR (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-92ER79073. Order Number 
DE94014213. Source: OSTI; NTIS; GPO Dep. 

This document reports on the success of Pacific University's 
camp held during the summers of 1992 and 1993; ultimate goal of 
this summer day camp was to increase the number of women in 
technical and scientific fields. Some experimentation was done with 
the age groups (7th and 8th grade girls). The curriculum was biol- 
ogy, chemistry, physics, and mathematics/computer science. 
Laboratory work and field trips were emphasized, along with social- 
ization. 


9901 Management 
Refer also to citation(s) 24791, 24794, 26158, 26188, 27104, 27180 


27065 (CONF-9310327—) 1993 DOE technical standards 
managers workshop: Proceedings. USDOE, Washington, DC 
(United States). [1993]. 533p. Sponsored by USDOE, Washington, 
DC (United States). From 1993 DOE technical standards managers 
workshop; Reston, VA (United States); 18-20 Oct 1993. Order 
Number DE94013885. Source: OSTI; NTIS; GPO Dep. 

This workshop is focused on the benefits of the DOE technical 
standards program, which is focused toward the preferred use of 
non-Government standards for DOE activities and the development 
of DOE technical standards when non-Government standards are 
not available or are inappropriate. One goal of the program is to 
replace redundant site-specific standards with more universally ac- 
cepted documents that have been scrutinized by experts. This 
replacement is discussed at the workshop along with the problems 
encountered and solutions found. The workshop provided an op- 
portunity for geographically dispersed people to meet and advance 
their standards knowledge and efforts to support the program. 
Safety issues have been the driving force behind the program to 
date. Several companies offer products and services that support 
the development, processing, and retrieval of standards. This doc- 
ument mostly comprise vugraphs. 


27066 (DOE/HR-0095) Listing of awardee names: Active 
awards. USDOE Office of Procurement and Assistance Manage- 
ment, Washington, DC (United States). 1 Jul 1994. 554p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94014984. Source: OSTI; NTIS; GPO Dep. 

This catalog/directory presents DOE’s procurement and assis- 
tance data system, arranged according to awardee name, bin, 
completion date, description of work, division, vendor ID, city, state, 
congressional district, contract value, obligations to date, P/S. 


27067 (DOE/IG-0350) Audit of health benefit costs at the 
Department’s Management and Operating Contractors. USDOE 
Office of Inspector General, Albuquerque, NM (United States). 
Western Regional Office. 23 Jun 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The audit disclosed that the Department and certain of its con- 
tractors had initiated several positive actions to contain health 
benefit costs: improving data collection, increasing training, review- 
ing changes to health plans, improving the language in one 
contract, increasing the employees, share of health costs at one 
contractor, and initiating self-insurance at another contractor. 
Despite these actions, further improvements are needed in the ad- 
ministration of the contractor employee health benefit plans. It was 
found that the Department did not have the policies and proce- 
dures necessary to ensure that the health benefit costs met the 


tests for reasonableness. The audit of $95 million in health benefit 
costs incurred at six Management and Operating contractors 
showed that $15.4 million of these costs were excessive compared 
to national norms. 


27068 (DOE/METC/C-—94/7128) The role of clean coal tech- 
nologies in post-2000 power generation. Salvador, L.A.; Bajura, 
R.A.; Mahajan, K. USDOE Morgantown Energy Technology Center, 
WV (United States). [1994]. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). (CONF-940445-7: 56. annual American 
power conference, Chicago, IL (United States), 25-27 Apr 1994). 
Order Number DE94014672. Source: OSTI; NTIS; INIS; GPO Dep. 

A substantial global market for advanced power systems is ex- 
pected to develop early in the next century for both repowering and 
new capacity additions, Although natural gas-fueled systems, such 
as gas turbines, are expected to dominate in the 1990's, coal- 
fueled systems are expected to emerge in the 2000's as systems 
of choice for base-load capacity because of coal’s lower expected 
cost. Stringent environmental regulations dictate that all advanced 
power systems must be clean, economical, and efficient in order to 
meet both the environmental and economic performance criteria of 
the future. Recognizing these needs, the DOE strategy is to carry 
out an effective RD&D program, in partnership with the private sec- 
tor, to demonstrate these technologies for commercial applications 
in the next century. These technologies are expected to capture a 
large portion of the future power generation market. The DOE: ex- 
pects that, domestically, advanced power systems products will be 
selected on the basis of varying regional needs and the needs of 
individual utilities. A large international demand is also expected for 
the new products, especially in developing nations. 


27069 (DOE-STD—1067-94) Guideline to good practices for 
maintenance facilities, equipment, and tools at DOE nuclear 
facilities. USDOE, Washington, DC (United States). Jun 1994. 
25p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94014952. Source: OSTI; NTIS; GPO Dep. 

This guideline provides contractor maintenance organizations 
with information for developing and implementing a rigorously con- 
trolled evaluation process for maintenance facilities, equipment, 
and tools used in the performance of maintenance tasks at DOE 
nuclear facilities. This document is an example guideline for the 
implementation of DOE Order 4330.4A, Maintenance Management 
Program, Chapter Il, Element 4, Maintenance Facilities, Equipment, 
and Tools. 


27070 (DOE-STD—1068-94) Guideline to good practices for 
maintenance history at DOE nuclear facilities. USDOE, Wash- 
ington, DC (United States). Jun 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94014950. 
Source: OSTI; NTIS; GPO Dep. 

Purpose of this guideline is to provide contractor maintenance 
organizations with information for developing and implementing 
comprehensive, readily retrievable, information on item mainte- 
nance and critical parameters essential to effective maintenance 
planning, safe and reliable first-effort workmanship, trending, prob- 
lem analysis, and knowledge-based management decisions. This 
document is an example guideline for the implementation of DOE 
Order 4330.4A, Maintenance Management Program, Chapter Il, El- 
ement 16, Maintenance History. 


27071 (IC-93/326) Lectures on Fermat's last theorem. 
Sury, B. International Centre for Theoretical Physics, Trieste (italy). 
Sep 1993. 15p. Order Number DE94628392. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The report presents the main ideas involved in the approach to- 
wards the so-called Fermat's last theorem (FLT). The discussion 
leads to the point where recent work of A. Wiles starts and his 
work is not discussed. After a short history of the FLT and of the 
present approach, are discussed the elliptic curves and the 
modular forms with their relations, the Taniyama-Shimura-Well con- 
jecture and the FLT. 


27072 (INIS-mf-13913) PSI annual report 1993: General 
part. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1994. 95p. (In 
German). Order Number DE94628393. Source: OSTI; NTIS; INIS. 
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A brief overview is given of the research performed in 1993 at 
the Paul Scherrer Institut (PSI), Villigen and Wuerenlingen, in the 
fields of nuclear and particle physics, biosciences, condensed mat- 
ter and material sciences, nuclear and general energy. The SLS 
(=Synchrotron Lichtquelle Schweiz) project is briefly described. 
figs., tabs. 


27073 (INIS-mf-13931) Work report 1992-1993 Instituto 
Nacional de Investigaciones Nucleares. Instituto Nacional de In- 
vestigaciones Nucleares. Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico). 1993. 78p. (In Spanish). Order 
Number DE94629856. Source: OSTI; NTIS (US Sales Only); INIS. 

During this period, ININ carried out relevant actions in order to 
make progress in achieving the goais and objectives established in 
the 1990-1994 mid-term institutional program. The report com- 
prises 3 sections and one appendix; the first section is entitled: 
"The importance of the entity in the national economic context and 
the para state industrial sector (1992-1993),” which presents an 
approach of the functions taken on and performed by the institution 
among which the support given to the Central of Laguna Verde 
(CLV), from the Federal Electricity Commission, is stressed through 
personnel qualification, processes and equipment and pilot plant 
operation for fuel assemblies manufacture; technical courses; stud- 
ies on nuclear fuel management; classification of the equipment 
and components conferred to nuclear security functions; computer 
systems development; reactor engineering; instrumentation and 
technical maintenance for radiological protection during operation of 
unit |. The Institute conformed great part of the basic and applied 
research projects in several disciplines related to nuclear sciences. 
According to the indicative actions of the 1990-1994 national pro- 
gram for energy modernization, priority activities of the Institute 
were oriented to integral development of nuclear fuels; contribution 
to security in nuclear and radiative facilities; collection, treatment 
and storage of radwaste disposal; development of nuclear tech- 
niques applied in health, agricultural and industrial sectors, are 
some of the points considered in the second section. Regarding 
the structural change, progress and results for the 1992-1993 term 
considered in the third section, it is established that the Institute 
continued with its actions of the modernization program established 
for the term and the beginning of the study of integral restructuring, 
to identify the new fields of action, to increase the number of users 
for the goods and services supplied, etc. 


27074 (INIS-mf-13934) Result of the survey about radioac- 
tivity and its logotype. Velasco A, |. (Universidad Autonoma 
Metropolitana, Mexico City (Mexico). Div. de Ciencias Basicas y In- 
genieria). Universidad Autonoma Metropolitana, Mexico City 
(Mexico). Div. de Ciencias Basicas y Ingenieria. 1993. 70p. (In 
Spanish). Order Number DE94629857. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Those who for a long time have been performed studies with re- 
lation by affinity with radioactivity, have in mind that several basic 
concept to nuclear sciences are of public or general knowledge as- 
suming that in the market there exist a wide stock of diffusion 
material. Nevertheless, for the attained results in this work, we 
have seen that there exist great disinformation about to radioactiv- 
ity its peaceful uses and particularly with a logotype which indicate 
the presence of radioactive material. The study was carried out in 
the considering that a probabilistic sampling in the Mexico city will 
permit to estimate the proportion of the population who knows the 
International symbol which we are talking about and will give a rep- 
resentative opinion on radioactivity and will indicate the information 
means with a better acceptation. First of all we proceeded to the 
elaboration of a questionnaire which were presented to the re- 
quired number of persons in order to get reliable results. Such a 
results are presented either in table or graph. In appendix C the re- 
quired instrument for the sampling, as well as the used codification 
are presented. On the other hand, in the light of the answers, the 
restless for knowing the origin and evolution of the International 
symbol which indicate the presence of radioactive material made 
its apparition. We had a great surprise to found that its origins are 
lost in history. In appendix B we present the material which was 
feasible of rescue. Lastly, in appendix A the chronology for the 
evolution of radiological protection is presented as well as some 
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definitions for the common terms. Appendix D is for bibliography 
with alphabetical arrangement. (Author). 


27075 (INIS-mf-13947) ANSTO - Program of Research 
1993-1994. Australian Nuclear Science and Technology Organisa- 
tion, Lucas Heights, NSW (Australia). [1993]. 85p. Order Number 
DE94631122. Source: OSTI; NTIS (US Sales Only); INIS. 

The 1993-1994 Program of Research outlines ANSTO’s scientific 
activities in four key research areas, Advanced Materials, 
Application of Nuclear Physics, Biomedicine and Health and Envi- 
ronmental Science. The effort has been channeled into applied 
research and development in partnership with industry and 
appropriate national and international institutions and into interdisci- 
plinary strategic research projects to enhance the scientific base of 
the key research activities. A list of scientific publications originated 
from these program areas is also included. ills. 


27076 (INIS-mf-13948) ANSTO. Annual Report 1992-1993. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights, NSW (Australia). Nov 1993. 92p. Order Number 
DE94631123. Source: OSTI; NTIS (US Sales Only); INIS. 

Significant events and achievements highlighted in the Annual 
Reports include: the Research Reactor Review, increase of exter- 
nal revenues by 12.5%, sales of Australian radioisotopes 
amounting to $8.5 M, regulatory approval for production of thallium- 
201 in National Medical Cyclotron, completion of first contracts with 
Wismut GmbH in Germany, production of a database of content of 
atmospheric particulate matter in air over NSW, word-wide licence 
agreement signed for further commercialization of blood clot radio- 
pharmaceuticals, collaborative agreement signed with SURPAC Int. 
for development of geochemical speciation software, complete de- 
sign of rings in HIFAR for silicon doping. ills., tabs. 


27077 (LRAP-144) Division of atomic physics: Progress 
report 1991-1992. Kroell, S. (ed.). Lund Univ. (Sweden). Dept. of 
Physics. [1994]. 79p. Order Number DE94631124. Source: OSTI; 
NTIS; INIS. 

The Division of Atomic Physics, Lund Institute of Technology 
(LTH), is responsible for the basic physics teaching in all subjects 
at LTH and for specialized teaching in Optics, Atomic Physics, 
Atomic and Molecular Spectroscopy and Laser Physics. The 
Division has research activities in basic and applied optical spec- 
troscopy, to a large extent based on lasers. It is also part of the 
Physics Department, Lund University, where it forms one of eight 
divisions. Since the beginning of 1980 the research activities of our 
division have been centred around the use of lasers. The activities 
during the period 1991-1992 is described in this progress reports. 


27078 (NREL/TP-320-6695) DOE 5700.6C, 10CFR830.120, 
DOE-ER-STD-6001-92, and Covey-based TQM: A historical 
perspective on current issues in research environments. Bod- 
narczuk, M. National Renewable Energy Lab., Golden, CO (United 
States). Jun 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. (CONF-940985— 
2: American Society for Quality Control Energy and Environmental 
Quality Division conference, Tucson, AZ (United States), 18-21 
Sep 1994). Order Number DE94011822. Source: OSTI; NTIS; 
GPO Dep. 

Three years ago there were no standards or published guide- 
lines for quality in research environments. Today, one standard has 
been published, and three guidelines documents are in final draft 
form and about to be published. In this paper, | describe the 
events that led to the writing of DOE 5700.6C, 10CFR830.120, and 
DOE-ER-STD-6001-92, focusing on the cultural barriers that arose 
(largely in the community of quality assurance professionals) during 
this process. | go on to describe why | believe that implementing 
DOE 5700.6C and 10CFR830.120 must be pushed even further to- 
ward an approach that embodies the Malcolm Baldrige National 
Quality Award and why even this is not far enough. The reason is 
because the most crucial aspect of successfully implementing a 
quality initiative is to base it on a cohesive, unified foundation of 
organizational and individual values and beliefs. Stephen Covey’s 7 
Habits of Highly Effective People and Principle Centered Leader- 
ship provide such a foundations. 





27079 (RISO-R-739) Nuclear Safety Research Department 
annual progress report 1993. Majborn, B.; Brodersen, K.; Damk- 
jaer, A.; Hoejerup, C.F. Risoe National Lab., Roskilde (Denmark). 
Nuclear Safety Research Dept. Feb 1994. 30p. Order Number 
DE94628396. Source: OSTI; NTIS; INIS. 

The report describes the work of the Nuclear Safety Research 
Department during 1993. The activities cover health physics, reac- 
tor physics, operation of the small reactor DR1, and radioactive 
waste management. Lists of staff and publications are included to- 
gether with a summary of the staff's participation in international 
committees. (au) (2 tabs., 12 ills.). 


27080 (RISO-R-744(EN)) Environmental Science and Tech- 
nology Department annual report 1993. Jensen, A.; Gissel 
Nielsen, G.; Gundersen, V.; Nielsen, O.J.; Oestergaard, H.; 
Aarkrog, A. (eds.). Risoe National Lab., Roskilde (Denmark). Envi- 
ronmental Science and Technology Dept. Feb 1994. 96p. Order 
Number DE94631127. Source: OSTI; NTIS; INIS. 

The Environmental Science and Technology Department aspires 
to develop new ideas and methods for industrial and agricultural 
production through basic and applied research thus exerting less 
stress and strain on the environment. The department endeavours 
to develop a competent scientific basis for future production tech- 
nology and management methods in industrial and agricultural 
production. The research approach in the department is mainly ex- 
perimental. Selected departmental research activities during 1993 
are presented and reviewed in seven chapters: 1. Introduction, 2. 
The Atmospheric Environment, 3. Plant Genetics and Resistance 
Biology, 4. Plant Nutrition and Nutrient Cycling, 5. Applied Geo- 
chemistry, 6. Ecology and Mineral Cycling, 7. Other Activities. The 
Department's contribution to national and international collaborative 
research programmes are presented together with information 
about large experimental facilities used in the department. Informa- 
tion about the department's contribution to education and training 
are included in the report along with lists of publications, publica- 
tions in press, lectures and poster presentations at international 
meetings. The names of the scientific and technical staff members, 
visiting scientists, Postdoctoral fellows, Ph.D students and M.Sc 
students are also listed. (au). 


27081 (SKB-AR-FOU-93-42) Uranium recovery in Sweden. 
History and perspective. Hultgren, Aa. (NFC Konsult, Nykoeping 
(Sweden)); Olsson, G. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Aug 1993. 92p. Order Number 
DE94631128. Source: OSTI; NTIS; INIS. 

In 1945 the potential of nuclear energy for military and peaceful 
purpose had initiated a strong interest in Sweden to establish a na- 
tional programme in the field. The Atomic Energy Committee was 
formed at the end of 1945 and charged the Research Institute of 
National Defence in January 1946 with the test to investigate pos- 
sibilities of uranium recovery in Sweden. AB Atomenergi, a 
semi-state owned body, was formed in November 1947 to take 
charge of nuclear energy related research and development. The 
search for and the recovery of uranium from indigenous resources 
became a dominant objective over the first years of the company. 
The report gives a broad overview of the efforts to establish a na- 
tional uranium fuel supply programme in Sweden from the early 
days of the postwar years of the 1940s. Process and plant devel- 
opment, plant operations at Kvarntorp and Ranstad, and the 
development of the uranium supply policy are presented against a 
background of the nuclear power development in the country. The 
nuclear weapons debate and the decision to sign the non prolifera- 
tion treaty in 1968 are briefly reported. Special attention has been 
given an account of the technical development and the various 
projects related to the Ranstad plant and its final restoration in the 
1980s. 


27082 (SKI-TR-93-41) The DIALOGUE project. Report from 
the Actors group. Swedish Nuclear Power Inspectorate, Stock- 
holm (Sweden). Nov 1993. 19p. Order Number DE94628397. 
Source: OSTI; NTIS; INIS. 

The DIALOGUE project has been conducted by the Swedish Nu- 
clear Power Inspectorate (SKI) since 1990. The aim of the project 
was to stimulate a dialogue between different interest groups within 
Sweden. The purpose of this dialogue was to establish a licensing 
process, prior to a future licensing of a repository for spent nuclear 
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waste, in which several of the parties involved are reasonably con- 
fident. The DIALOGUE project was carried out with the 
participation of other government agencies, municipalities and envi- 
ronmental groups and was headed by the former chairman of the 
National Licensing Board for Environmental Protection. 


27083 (SKI-TR-93-42) The DIALOGUE project. Report of 
the Gaming group on the structure and content of the project. 
Andersson, Johan (Swedish Nuclear Power Inspectorate, Stock- 
holm (Sweden)); Haliencreutz, M.; Andersson, Kjell; Wene, C.O.; 
Westerlund, S. Swedish Nuciear Power Inspectorate, Stockholm 
(Sweden). Nov 1993. 18p. Order Number DE94629858. Source: 
OSTI; NTIS; INIS. 

The DIALOGUE project has been conducted by the Swedish Nu- 
clear Power Inspectorate (SKI) since 1990. The aim of the project 
was to stimulate a dialogue between different interest groups within 
Sweden. The purpose of this dialogue was to establish a licensing 
process, prior to a future licensing of a repository for spent nuclear 
waste, in which several of the parties involved are reasonably con- 
fident. The DIALOGUE project was carried out with the 
participation of other government agencies, municipalities and envi- 
ronmental groups and was headed by the former chairman of the 
National Licensing Board for Environmental Protection. 
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Refer also to citation(s) 23412, 23415, 23441, 23573, 23574, 
23607, 23608, 23609, 23610, 23689, 23693, 23697, 23699, 23702, 
23703, 23706, 23754, 23763, 23895, 24020, 24025, 24029, 24095, 
24097, 24098, 24099, 24101, 24118, 24149, 24151, 24160, 24161, 
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24603, 24618, 
24693, 24712, 
25241, 25319, 
25378, 25379, 
25398, 25408, 
25554, 25628, 
25734, 25744, 
26004, 26056, 
26296, 26521, 
26996, 27175, 
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25409, 
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24213, 24225, 
24687, 24688, 
24774, 24873, 
25321, 25323, 
25382, 25384, 
25435, 25438, 
25711, 25713, 
25749, 25780, 
26166, 26172, 
26613, 26646, 


27183, 27184 


24238, 24240, 
24689, 24690, 
24876, 24903, 
25326, 25327, 
25385, 25387, 
25470, 25475, 
25721, 25727, 
25882, 25888, 
26191, 26220, 
26932, 26944, 


24317, 24499, 
24691, 24692, 
24907, 24974, 
25331, 25333, 
25390, 25396, 
25538, 25539, 
25731, 25732, 
25967, 25983, 
26261, 26294, 
26971, 26972, 


27084 (ANL—94/23) A parallel genetic algorithm for the set 
partitioning problem. Levine, D. (Argonne National Lab., IL 
(United States). Mathematics and Computer Science Division.). 
Argonne National Lab., IL (United States). May 1994. 78p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94014048. Source: OSTI; 
NTIS; GPO Dep. 

In this dissertation the author reports on his efforts to develop a 
parallel genetic algorithm and apply it to the solution of set parti- 
tioning problem — a difficult combinatorial optimization problem 
used by many airlines as a mathematical model for flight crew 
scheduling. He developed a distributed steady-state genetic algo- 
rithm in conjunction with a specialized local search heuristic for 
solving the set partitioning problem. The genetic algorithm is based 
on an island model where multiple independent subpopulations 
each run a steady-state genetic algorithm on their subpopulation 
and occasionally fit strings migrate between the subpopulations. 
Tests on forty real-world set partitioning problems were carried out 
on up to 128 nodes of an IBM SP1 parallel computer. The authors 
found that performance, as measured by the quality of the solution 
found and the iteration on which it was found, improved as addi- 
tional subpopulation found and the iteration on which it was found, 
improved as additional subpopulations were added to the computa- 
tion. With larger numbers of subpopulations the genetic algorithm 
was regularly able to find the optimal solution to problems having 
up to a few thousand integer variables. In two cases, high-quality 
integer feasible solutions were found for problems with 36,699 and 
43,749 integer variables, respectively. A notable limitation they 
found was the difficulty solving problems with many constraints. 


27085 (ANL/DIS/CP-81788) Parallel methods for the flight 
simulation model. Xiong, Wei Zhong; Swietlik, C. Argonne 
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National Lab., IL (United States). [1994]. 11p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940784-1: ACM/IEEE/SCS 
workshop on parallel and distributed simulation, Edinburg (United 
Kingdom), 6-8 Jul 1994). Order Number DE94013330. Source: 
OSTI; NTIS; GPO Dep. 

The Advanced Computer Applications Center (ACAC) has been 
involved in evaluating advanced parallel architecture computers 
and the applicability of these machines to computer simulation 
models. The advanced systems investigated include parallel ma- 
chines with shared. memory and distributed architectures consisting 
of an eight processor Alliant FX/8, a twenty four processor sor Se- 
quent Symmetry, Cray XMP, IBM RISC 6000 mode! 550, and the 
intel Touchstone eight processor Gamma and 512 processor Delta 
machines. Since parallelizing a truly efficient application program 
for the parallel machine is a difficult task, the implementation for 
these machines in a realistic setting has been largely overlooked. 
The ACAC has developed considerable expertise in optimizing and 
parallelizing application models on a collection of advanced multi- 
processor systems. One of aspect of such an application modei is 
the Flight Simulation Model, which used a set of differential equa- 
tions to describe the flight characteristics of a launched missile by 
means of a trajectory. The Flight Simulation Model was written in 
the FORTRAN language with approximately 29,000 lines of source 
code. Depending on the number of trajectories, the computation 
can require several hours to full day of CPU time on DEC/VAX 
8650 system. There is an impetus to reduce the execution time 
and utilize the advanced parallel architecture computing environ- 
ment available. ACAC researchers developed a parallel method 
that allows the Flight Simulation Model to be able to run in parallel 
on the multiprocessor system. For the benchmark data tested, the 
parallel Flight Simulation Model implemented on the Alliant FX/8 
has achieved nearly linear speedup. In this paper, we describe a 
parallel method for the Flight Simulation Model. We believe the 
method presented in this paper provides a general concept for the 
design of parallel applications. This concept, in most cases, can be 
adapted to many other sequential application programs. 


27086 (ANL-HEP-CP-94-31) Parallel query processing for 
event store data. Malon, D. (Argonne National Lab., IL (United 
States)); Lifka, D.; May, E.; Grossman, R.; Qin, X.; Xu, W. Ar- 
gonne National Lab., IL (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DCE Contract W-31109- 
ENG-38. (CONF-940492-8: Meeting on computing in high-energy 
physics, San Francisco, CA (United States), 21-27 Apr 1994). Or- 
der Number DE94014008. Source: OSTI; NTIS; GPO Dep. 
Enormous data volumes and large, geographically dispersed 
user communities characterize the next generation of experiments 
in high energy physics and other scientific disciplines. Parallel pro- 
cessing will be integral to the solution of the information storage 
and retrieval problems that these experiments will engender. We 
describe several approaches to parallel query processing that have 
been implemented in the early stages of the PASS (Petabyte Ac- 
cess and Storage Solutions) project. These have been tested on 
an object-oriented persistent event store built from Fermilab CDF 
data, and evaluated on the 128-processor IBM SP-1 at Argonne 
National Laboratory, as well as on networks of workstations. 


27087 (ANL/MCS/CP-82805) Computational differentiation 
and multidisciplinary design. Bischof, C. (Argonne National Lab., 
IL (United States)); Griewank, A. Argonne National Lab., IL (United 
States). [1993]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9307183-1: SIAM symposium on inverse problems and optimal 
design in industry, Philadelphia, PA (United States), 8-9 Jul 1993). 
Order Number DE94013393. Source: OSTI; NTIS; GPO Dep. 
Multidisciplinary Design Optimization (MDO) by means of formal 
sensitivity analysis requires that each single-discipline analysis 
code supply not only the output functions for the (usually con- 
Strained) optimization process and other discipline analysis inputs, 
but also the derivatives of all of these output functions with respect 
to its input variables. Computational differentiation techniques and 
automatic differentiation tools enable MDO by providing accurate 
and efficient derivatives of computer programs with little human ef- 
fort. We discuss the principles behind automatic differentiation and 
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give a brief overview of automatic differentiation tools and how they 
can be employed judiciously, for example, for sparse Jacobians 
and to exploit parallelism. We show how, and under what circum- 
stances, automatic differentiation applied to iterative solvers 
delivers the mathematically desired derivatives. We then show how 
derivatives that can now be feasibly obtained by computational dif- 
ferentiation techniques can lead to improved solution schemes for 
nonlinear coupled systems and multidisciplinary design optimiza- 
tion. 


27088 (ANL/MCS/CP-82959) Parallel performance of a 
symmetric eigensolver based on the Invariant Subspace De- 
composition approach. Bischof, C. (Argonne National Lab., IL 
(United States)); Sun, X.; Huss-Lederman, S.; Tsao, A.; Turnbull, 
T. Argonne National Lab., IL (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Contract DM28EC4120. (CONF-9405100-8: 
Scalable high performance computing conference, Knoxville, TN 
(United States), 23 May 1994). Order Number DE94013314. 
Source: OSTI; NTIS; GPO Dep. 

In this paper, we discuss work in progress on a complete eigen- 
solver based on the Invariant Subspace Decomposition Algorithm 
for dense symmetric matrices (SYISDA). We describe a recently 
developed acceleration technique that substantially reduces the 
overall work required by this algorithm and review the algorithmic 
highlights of a distributed-memory implementation of this approach. 
These include a fast matrix-matrix multiplication algorithm, a new 
approach to parallel band reduction and tridiagonalization, and a 
harness for coordinating the divide-and-conquer parallelism in the 
problem. We present performance results for the dominant kernel, 
dense matrix multiplication, as well as for the overall SYISDA im- 
plementation on the Intel Touchstone Delta and the Intel Paragon. 


27089 (ANL/MCS/CP-82972) Paradigms and strategies for 
scientific computing on distributed memory concurrent com- 
puters. Foster, |.T. (Argonne National Lab., IL (United States)); 
Walker, D.W. Argonne National Lab., IL (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. Contract CCR-8809615. (CONF-940428-3: 
High performance computing '94: grand challenges in computer 
simulation, La Jolla, CA (United States), 11-15 Apr 1994). Order 
Number DE94013305. Source: OSTI; NTIS; GPO Dep. 

In this work we examine recent advances in parallel languages 
and abstractions that have the potential for improving the pro- 
grammability and maintainability of large-scale, parallel, scientific 
applications running on high performance architectures and net- 
works. This paper focuses on Fortran M, a set of extensions to 
Fortran 77 that supports the modular design of message-passing 
programs. We describe the Fortran M implementation of a particle- 
in-cell (PIC) plasma simulation application, and discuss issues in 
the optimization of the code. The use of two other methodologies 
for parallelizing the PIC application are considered. The first is 
based on the shared object abstraction as embodied in the Orca 
language. The second approach is the Split-C language. In Fortran 
M, Orca, and Split-C the ability of the programmer to control the 
granularity of communication is important is designing an efficient 
implementation. 


27090 (ANL/MCS/CP-82980) Applications of automatic dif- 
ferentiation in CFD. Carle, A. (Rice Univ., Houston, TX (United 
States)); Green, L.L.; Newman, P.A.; Bischof, C.H. Argonne Na- 
tional Lab., IL (United States). [1994]. 13p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940662-1: 24. 
international fluid dynamics, plasma dynamics and laser confer- 
ence, Colorado Springs, CO (United States), 20-23 Jun 1994). 
Order Number DE94013400. Source: OSTI; NTIS; GPO Dep. 
Automated multidisciplinary design of aircraft requires the opti- 
mization of complex performance objectives with respect to a 
number of design parameters and constraints. The effect of these 
independent design variables on the system performance criteria 
can be quantified in terms of sensitivity derivatives for the individual 
discipline simulation codes. Typical advanced CFD codes do not 





provide such derivatives as part of a flow solution. These deriva- 
tives are expensive to obtain by divided differences from perturbed 
solutions, and may be unreliable, particularly for noisy functions. In 
this paper, automatic differentiation has been investigated as a 
means of extending iterative CFD codes with sensitivity derivatives. 
In particular, the ADIFOR automatic differentiator has been applied 
to the 3-D, thin-layer Navier-Stokes, multigrid flow solver called 
TLNS3D coupled with the WTCO wing grid generator. Results of a 
sequence of efforts in which TLNS3D has been successfully aug- 
mented to compute a variety of sensitivities are presented. It is 
shown that sensitivity derivatives can be obtained accurately and 
efficiently using ADIFOR, although significant advances are neces- 
sary for the efficiency of ADIFOR-generated derivative code to 
become truly competitive with hand-differentiated code. 


27091 (ANL/MCS/CP-83197) A study of the Invariant Sub- 
space Decomposition Algorithm for banded symmetric 
matrices. Bischof, C. (Argonne National Lab., IL (United States)); 
Sun, X.; Tsao, A.; Turnbull, T. Argonne National Lab., IL (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9406184-1: 5. SIAM conference on applied linear algebra, 
Snowbird, UT (United States), 15-18 Jun 1994). Order Number 
DE94013872. Source: OSTI; NTIS; GPO Dep. 

In this paper, we give an overview of the Invariant Subspace De- 
composition Algorithm for banded symmetric matrices and describe 
a sequential implementation of this algorithm. Our implementation 
uses a specialized routine for performing banded matrix multiplica- 
tion together with successive band reduction, yielding a sequential 
algorithm that is competitive for large problems with the LAPACK 
QR code in computing all of the eigenvalues and eigenvectors of a 
dense symmetric matrix. Performance results are given on a vari- 
ety of machines. 


27092 (ANL/MCS/CP-—83246) Load-balancing algorithms for 
climate models. Foster, |.T.; Toonen, B.R. Argonne National Lab., 
IL (United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9405100—-10: Scalable high performance computing conference, 
Knoxville, TN (United States), 23 May 1994). Order Number 
DE94013967. Source: OSTI; NTIS; GPO Dep. 

Implementations of climate models on scalable parallel computer 
systems can suffer from load imbalances due to temporal and spa- 
tial variations in the amount of computation required for physical 
parameterizations such as solar radiation and convective adjust- 
ment. We have developed specialized techniques for correcting 
such imbalances. These techniques are incorporated in a general- 
purpose, programmable load-balancing library that allows the 
mapping of computation to processors to be specified as a series 
of maps generated by a programmer-supplied load-balancing mod- 
ule. The communication required to move from one map to another 
is performed automatically by the library, without programmer inter- 
vention. In this paper, we de scribe the load-balancing problem 
and the techniques that we have developed to solve it. We also 
describe specific load-balancing algorithms that we have developed 
for PCCM2, a scalable parallel implementation of the community 
Climate Model, and present experimental results that demonstrate 
the effectiveness of these algorithms on parallel computers. 


27093 (ANLUMCS/CP-83250) Parallel algorithms for the 
adaptive refinement and partitioning of unstructured meshes. 
Jones, M.T. (Tennessee Univ., Knoxville, TN (United States). Dept. 
of Computer Science); Plassmann, P.E. Argonne National Lab., IL 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9405100—11: Scalable high performance computing conference, 
Knoxville, TN (United States), 23 May 1994). Order Number 
DE94013966. Source: OSTI; NTIS; GPO Dep. 

The efficient solution of many large-scale scientific calculations 
depends on adaptive mesh strategies. In this paper we present 
new parallel algorithms to solve two significant problems that arise 
in this context: the generation of the adaptive mesh and the mesh 
partitioning. The crux of our refinement algorithm is the identifica- 
tion of independent sets of elements that can be refined in parallel. 
The objective of our partitioning heuristic is to construct partitions 
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with good aspect rations. We present run-time bounds and compu- 
tational results obtained on the Intel DELTA for these algorithms. 
These results demonstrate that the algorithms exhibit scalable per- 
formance and have run-times small in comparison with other 
aspects of the computation. 


27094 (ANSTO/E-712) Generation and validation of a 
cross section library based on ENDF/B-VI for the AUS neu- 
tronics code system. Robinson, G.S. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights, NSW (Australia)). 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights, NSW (Australia). Dec 1993. 21p. Order Number 
DE94631109. Source: OSTI; NTIS (US Sales Only); INIS. 

The generation of a cross section library with 200 neutron and 
37 photon groups from ENDF/B-VI for use in the AUS modular 
neutronics code system is described. The NJOY code was used 
for most of the library preparation but a revision of previous AUS 
methods was used for the neutron resonance treatment. The library 
should be suitable for thermal and fast fission reactors, fusion blan- 
kets and various neutron applications. The validity of AUS with the 
library was established for thermal and fast reactor systems by an 
extensive set of comparisons with benchmark experiments which 
were mainly taken from the ENDF compilation. The performance of 
AUS with the library was much improved over that with the previ- 
ous ENDF/B-IV based library. 24 refs., 14 tabs., 1 fig. 


27095 (BARC—1993/E/025) PC based analysis of gamma 
ray spectra generated by semiconductor detectors. Abani, M.C. 
(Bhabha Atomic Research Centre, Bombay (India). Radiation 
Safety Systems Div.); Madan, V.K. Bhabha Atomic Research Cen- 
tre, Bombay (India). 1993. 34p. Order Number DE94628381. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes a spectrum analysis method and computer 
program for analysis of gamma spectra obtained by using semicon- 
ductor detectors and multichannel analysers. The analysis steps 
incorporated are smoothing, peak location using signal processing 
method of convolution, selectable background subtraction viz lin- 
ear, polynomial and step like, peak fitting both for singlets and 
doublets using Mukoyama’s method for evaluation of full width at 
half maximum and area evaluation including errors in its evalua- 
tion. The program also provides a facility for energy calibration. 
Typical results of analysis for singlets and doublets are included. 
This report is based on Wilson’s report which has been modified 
and extended. The program is written in BASIC and its listing is in- 
cluded in the appendices. (author). 20 refs., 2 figs., 2 tabs. 


27096 (CIEMAT-—724) Controlling a Chaotic System 
through Control Parameter Self-Modulation. Pastor, |. Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1994. 20p. (In Spanish). Order Number 
DE94775199. Source: OSTI; NTIS. 

A method for obtaining active control of a chaotic system based 
on the modulation of a control parameter by adding to it a small 
perturbation proportional to one output signal is proposed. From a 
theoretical point of view, chaos can be stabilized in the framework 
of this method because small modifications of the vector field con- 
trolling the dynamics are allowed, and thus some of the previously 
existing unstable periodic trajectories can be made stable. The 
method is much inspired on recent treatments of some related 
problems, and it is compared with them. One of its most attractive 
features is that it should be very easy to implement it on real 
experiments. The method is tested on a system of ordinary differ- 
ential equations modelling the coupling of two self-oscillating 
electronic circuits (van der Pol oscillators). Some brief comments 
are made on the possibility that it could be applied to complex 
spatio-temporal systems where multiple chaotic structures can co- 
exist for some values of the control parameters. 


27097 (CONF-9304164—Absts.) Sixth Copper Mountain Con- 
ference on Multigrid Methods: Final report. Front Range 
Scientific Computations, Inc., Denver, CO (United States). [1994]. 
108p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-93ER25157. From 6. Copper Mountain con- 
ference on multigrid methods; Copper Mountain, CO (United 
States); 4-9 Apr 1993. Order Number DE94014595. Source: OSTI; 
NTIS; GPO Dep. 
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During the 5-day meeting, 112 half-hour talks on current research 
topics were presented. Session topics included: fluids, domain de- 
composition, iterative methods, Basics | and Il, adaptive methods, 
nonlinear filtering, CFD |, Il, and Ill, applications, transport, alge- 
braic solvers, supercomputing, and student paper winners. 


27098 (CONF-9308228-1) Eye-gaze determination of user 
intent at the computer interface. Goldberg, J.H. (Pennsylvania 
State Univ., University Park, PA (United States). Dept. of Industrial 
Engineering); Schryver, J.C. Oak Ridge National Lab., TN (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 7. Euro- 
pean eye movement conference; Durham (United Kingdom); 31 
Aug - 3 sep 1993. Order Number DE94012337. Source: OSTI; 
NTIS; GPO Dep. 

Determination of user intent at the computer interface through 
eye-gaze monitoring can significantly aid applications for the dis- 
abled, as well as telerobotics and process control interfaces. 
Whereas current eye-gaze control applications are limited to object 
selection and x/y gazepoint tracking, a methodology was devel- 
oped here to discriminate a more abstract interface operation: 
zooming-in or out. This methodology first collects samples of eve- 
gaze location looking at controlled stimuli, at 30 Hz, just prior to a 
user's decision to zoom. The sample is broken into data frames, or 
temporal snapshots. Within a data frame, all spatial samples are 
connected into a minimum spanning tree, then clustered, according 
to user defined parameters. Each cluster is mapped to one in the 
prior data frame, and statistics are computed from each cluster. 
These characteristics include cluster size, position, and pupil size. 
A multiple discriminant analysis uses these statistics both within 
and between data frames to formulate optimal rules for assigning 
the observations into zooming, zoom-out, or no zoom conditions. 
The statistical procedure effectively generates heuristics for future 
assignments, based upon these variables. Future work will en- 
hance the accuracy and precision of the modeling technique, and 
will empirically test users in controlled experiments. 


27099 (CONF-940386-2) The value of pertect information: 
How much is a crystal ball worth?. Lyon, B.L. (Tennessee Univ., 
Knoxville, TN (United States)); Purucker, S.T.; Stewart, R.N. Oak 
Ridge National Lab., TN (United States). [1994]. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Cost efficient acquisition and utilization of data 
in the management of hazardous waste sites; Herndon, VA (United 
States); 23-25 Mar 1994. Order Number DE94012737. Source: 
CSTI; NTIS; INIS; GPO Dep. 

Methods from formal decision theory provide means of address- 
ing environmental health risk management problems. In this report, 
we discuss the decision theory concept of the “value of perfect in- 
formation.” We iilustrate its application to the quantification of upper 
bounds on data worth, as well as its use as a means of exploring 
the sensitivity of a decision to uncertainty. We also discuss poten- 
tial applications of these methods to the types of decisions 
required under the Comprehensive Environmental Response, Com- 


pensation and Liabilities Act (CERCLA) when considering remedial 
alternatives. 


27100 (CONF-9405164-1) Just tooling around: Experi- 
ences with arctools. Tuttle, M.A. (Tennessee Univ., Knoxville, TN 
(United States). Dept. of Computer Sciences). Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
14. annual Environmental Systems Research Institute (ESRI) users 
conference; Palm Springs, CA (United States); 23-27 May 1994. 
Order Number DE94013282. Source: OSTI; NTIS; GPO Dep. 

The three US Department of Energy (DOE) Installations on the 
Oak Ridge Reservation (Oak Ridge National Laboratory, Y-12 and 
K-25) were established during World War II as part of the Manhat- 
tan Project to build “the bomb.” In later years, the work at these 
facilities involved nuclear energy research, defense-related activi- 
ties, and uranium enrichment, resulting in the generation of 
radioactive material and other toxic by-products. Work is now in 
progress to identify and clean up the environmental contamination 
from these and other wastes. Martin Marietta Energy Systems, Inc., 
which manages the Oak Ridge sites as well as DOE installations at 
Portsmouth, Ohio and Paducah, Kentucky, has been charged with 
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creating and maintaining a comprehensive environmental informa- 
tion system in order to comply with the Federal Facility Agreement 
(FFA) for the Oak Ridge Reservation and the State of Tennessee 
Oversight Agreement between the US Department of Energy and 
the State of Tennessee. As a result, the Oak Ridge Environmental 
Information System (OREIS) was conceived and is currently being 
implemented. The tools chosen for the OREIS system are Oracle 
for the relational database, SAS for data analysis and graphical 
representation, and Arc/INFO and ArcView for the spatial analysis 
and display component. Within the broad scope of ESRI’s Arc/info 
software, ArcTools was chosen as the graphic user interface for in- 
clusion of Arc/Info into OREIS. The purpose of this paper is to 
examine in the advantages and disadvantages of incorporating Arc- 
Tools for the presentation of Arc/INFO in the OREIS system. The 
immediate and mid-term development goals of the OREIS system 
as they relate to ArcTools will be presented. A general discussion 
of our experiences with the ArcTools product is also included. 


27101 (DOE/ER/25046-T1) Measuring performance of par- 
allel computers: Final report. Sullivan, F. National Inst. of 
Standards and Technology (NEL), Gaithersburg, MD (United 
States). Center for Computing and Applied Mathematics. [1994]. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-87ER25046. Order Number DE94014586. Source: 
OSTI; NTIS; GPO Dep. 

Performance Measurement - the authors have developed a tax- 
onomy of parallel algorithms based on data motion and example 
applications have been coded for each class of the taxonomy. 
Computational benchmark kernels have been extracted for several 
applications, and detailed measurements have been performed. Al- 
gorithms for Massively Parallel SIMD machines - measurement 
results and computational experiences indicate that top perfor- 
mance will be achieved by ‘iteration’ type algorithms running on 
massively parallel SIMD machines. Reformulation as iteration may 
entail unorthodox approaches based on probabilistic methods. The 
authors have developed such methods for some applications. Here 
they discuss their approach to performance measurement, describe 
the taxonomy and measurements which have been made, and re- 
port on some general conclusions which can be drawn from the 
results of the measurements. 


27102 (DOE/ER/25046-T2) Measuring performance of par- 
allel computers: Progress report, 1989. Sullivan, F. National 
Inst. of Standards and Technology (NEL), Gaithersburg, MD 
(United States). Center for Computing and Applied Mathematics. 
[1994]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al05-87ER25046. Order Number 
DE94014587. Source: OSTI; NTIS; GPO Dep. 

Performance Measurement - the authors have developed a tax- 
onomy of parallel algorithms based on data motion and example 
applications have been coded for each class of the taxonomy. 
Computational benchmark kernels have been extracted for several 
applications, and detailed measurements have been performed. Al- 
gorithms for Massively Parallel SIMD machines - measurement 
results and computational experiences indicate that top perfor- 
mance will be achieved by ‘iteration’ type algorithms running on 
massively parallel SIMD machines. Reformulation as iteration may 
entail unorthodox approaches based on probabilistic methods. The 
authors have developed such methods for some applications. Here 
they discuss their approach to performance measurement, describe 
the taxonomy and measurements which have been made, and re- 
port on some general conclusions which can be drawn from the 
results of the measurements. 


27103 (EGG-NRP-11289) DCHAIN: A user-friendly com- 
puter program for radioactive decay and reaction chain 
calculations. East, L.V. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). May 1994. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE94015318. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer program for calculating the time-dependent daughter 
populations in radioactive decay and nuclear reaction chains is de- 
scribed. Chain members can have non-zero initial populations and 
be produced from the preceding chain member as the result of 
radioactive decay, a nuclear reaction, or both. As presently imple- 
mented, chains can contain up to 15 members. Program input can 





be supplied interactively or read from ASCII data files. Time units 
for half-lives, etc. can be specified during data entry. Input values 
are verified and can be modified if necessary, before used in cal- 
culations. Output results can be saved in ASCII files in a format 
suitable for including in reports or other documents. The calcula- 
tional method, described in some detail, utilizes a generalized form 
of the Bateman equations. The program is written in the C lan- 
guage in conformance with current ANSI standards and can be 
used on multiple hardware platforms. 


27104 (ESTSC—000165IBMPC04) AES6.0: Automated Esti- 
mating System. Holder, D.A. (Oak Ridge National Lab, TN (United 
States)). Oak Ridge K-25 Site, TN (United States). 1 Jun 1994. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Source: ESTSC. 

Description: IBM PC; DOS 3.1 or higher; Borland’s Turbo Pas- 
cal; 2 5.25 Diskettes. At the time the computer is booted, a file 
named CONFIG.SYS must be in the root directory of the drive 
from which the system is loaded. The file must contain at least the 
following lines: FILES = ff, BUFFERS = bb, where ff must be at 
least 13 and bb must be at least 10. AES6.0 incorporates some 
codes which accompanies the Turbo Toolbox software package. It 
is permissible to distribute the object code of these routines with a 
production system. The source code cannot be distributed due to 
license restrictions from Borland International, Inc. If errors are en- 
countered during compilation, turn off the strict variable checking in 
passing parameters. SOURCE CODE IS NOT INCLUDED WITH 
PACKAGE. 

AES6.0 enters and updates the detailed cost, schedule, 
contingency, and escalation information contained in a typical con- 
struction or other project cost estimate. It combines this information 
to calculate both unescalated and escalated and cash flow values 
for the project. These costs can be reported at varying levels of 
detail. AES6.0 differs from previous versions in at least the follow- 
ing ways: the re-calculation routine will produce an error log of 


data found to have an invalid participant code, site code, receiving 
site code, or funding type code, the length of B/M Attribute, Project 
Engineer, Estimator, and Discipline was increased from 10 charac- 
ters to 15 characters, the report browse was modified to allow 
selection for any file with file extension of *.ou?, the operator input 
for Funding Type has been moved from the Project Header screen 
to the Bill of Material Update Screen. 


27105 (ESTSC—000181CY00000) SLATEC4.1: Mathematical 
Subprogram Library. Boland, W.R. (Los Alamos National Lab., 
NM (United States)). Los Alamos National Lab., NM (United 
States). 1 Sep 1993. Sponsored by USDOE, Washington, DC 
(United States);Department of Defense, Washington, DC (United 
States);Department of Commerce, Washington, DC (United States). 
Source: ESTSC. 

Description: CRAY; Unix; FORTRAN 77; 1 Mag Tape. 

SLATEC4.1 is a large collection of FORTRAN mathematical sub- 
programs brought together in a joint effort by the Air Force Phillips 
Laboratory, Lawrence Livermore National Laboratory, Los Alamos 
National Laboratory, Magnetic Fusion Energy Computing Center, 
National Institute of Standards and Technology, Sandia National 
Laboratories (Albuquerque and Livermore), and Oak Ridge Na- 
tional Laboratory. SLATEC is characterized by portability, good 
numerical technology, good documentation, robustness, and quality 
assurance. The library can be divided into the following subsec- 
tions following the lines of the GAMS classification system: Error 
Analysis, Elementary and Special Functions, Elementary Vector 
Operations, Solution of Systems of Linear Equations, Eigenanaly- 
sis, QR Decomposition, Singular Value Decomposition, 
Overdetermined or Underdetermined Systems, Interpolation, Solu- 
tion of Nonlinear Equations, Optimization, Quadrature, Ordinary 
Differential Equations, Partial Differential Equations, Fast Fourier 
Transforms, Approximation, Pseudo-random Number Generation, 
Sorting, Machine Constants, and Diagnostics and Error Handling. 


27106 (ESTSC—000228SUN0001) INGRID: 3-D Mesh Gener- 
ation Nonlinear Systems. Christon, M.A. (Lawrence Livermore 
National Lab., CA (United States)); Dovey, D.; Stillman, D.W.; Hal- 
Iquist, J.O.; Rainsberger, R.B. Lawrence Livermore National Lab., 
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CA (United States). 1 Sep 1992. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Source: 
ESTSC. 

Description: SUN; UNIX; FORTRAN; 1 3.5 Diskette. 

INGRID is a general-purpose, three-dimensional mesh generator 
developed for use with finite element, nonlinear, structural dynam- 
ics codes. INGRID generates the large and complex input data 
files for DYNA3D, NIKE3D, FACET, and TOPAZ3D. One of the 
greatest advantages of INGRID is that virtually any shape can be 
described without resorting to wedge elements, tetrahedrons, trian- 
gular elements or highly distorted quadrilateral or hexahedral 
elements. Other capabilities available are in the areas of geometry 
and graphics. Exact surface equations and surface intersections 
considerably improve the ability to deal with accurate models, and 
a hidden line graphics algorithm is included which is efficient on 
the most complicated meshes. The primary new capability is asso- 
ciated with the boundary conditions, loads, and material properties 
required by nonlinear mechanics programs. Commands have been 
designed for each case to minimize user effort. This is particularly 
important since special processing is almost always required for 
each load or boundary condition. 


27107 (ESTSC—000273SUN0001) TAURUS: 3-D Finite Ele- 
ment Code Postprocessor. Whirley, R.G. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). 1 May 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Source: ESTSC. 

Description: SUN; Unix; FORTRAN; 1 3.5 Diskette. 

TAURUS reads the binary plot files generated by the LLNL 
three-dimensional finite element analysis codes, NIKE3D, 
DYNA3D, TACO3D, TOPAZ3D, and GEMINI and plots contours, 
time histories,and deformed shapes. Contours of a large number of 
quantities may be plotted on meshes consisting of plate, shell, and 
solid type elements. TAURUS can compute a variety of strain 
measures, reaction forces along constrained boundaries, and mo- 
mentum. TAURUS has three phases: initialization, geometry 
display with contouring, and time history processing. 


27108 (ESTSC—000649IBMPC00) SEARCH: Single-Phase, 
Turbulent Heat-Transfer Friction-Factor Data Base Flow En- 
hanced Tb. Ravigurguran, T.S (Wichita State University, KS 
(United States)); Rabas, T.J. Argonne National Lab., IL (United 
States). 3 Dec 1993. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Source: ESTSC. 

Description: IBM PC; MS-DOS; MS-FORTRAN 77; 1 3.5 
Diskette. 

Heat-exchanger designers need to know what type of perfor- 
mance improvement can be obtained before they will consider 
enhanced tubes. In particular, they need access to the heat- 
transfer coefficients and friction-factor values of enhanced tube 
types that are commercially available. To compile these data from 
the numerous publications and reports in the open literature is a 
formidable task that can discourage the designer from using them. 
A computer program that contains a comprehensive data base with 
a search feature would be a handy tool for the designer to obtain 
an estimate of the performance improvement that can be obtained 
with a particular enhanced tube geometry. In addition, it would be 
a valuable tool for researchers who are developing and/or validat- 
ing new prediction methods. This computer program can be used 
to obtain friction-factor and/or heat-transfer data for a broad range 
of internally enhanced tube geometries with forced-convective tur- 
bulent flow. The program has search features; that is the user can 
select data for tubes with a particular enhancement geometry range 
or data obtained from a particular source or publication. The friction 
factor data base contains nearly 5,000 points and the heat-transfer 
data base contains more than 4,700 points. About 360 different 
tube geometries are included from the 36 different sources. Data 
for tubes with similar geometries and the same and/or different 
types can be easily extracted with the sort feature of this data base 
and compared. Users of the program are heat-exchanger design- 
ers, enhanced tubing suppliers, and research organizations or 
academia who are developing or validating prediction methods. 


27109 (ESTSC—000655SUN0000) NETSPEC: Networked A- 
pha & Gamma Spectral Acquisition and Analysis System. 
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Gross, J.M. (Westinghouse Idaho Nuclear CO., Idaho Falls, ID 
(United States)); Haskel, K.J.; Kinoshita, R.A.; Liester, N.A.; Mor- 
gan, J.P.; Wilcox, C.M.; Wharton, E.R. EG and G Idaho, Inc., 
idaho Falls, ID (United States). 1 Oct 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-841D12435. 
Source: ESTSC; INEL. 

Description: SUN; SUNOS 4.1.3 on host computers anData ac- 
quisition and detector C (100%) Spectral analysis LISP (100%); 1 
Cartridge. Spectra files are named yyyy-mmdd-hhmm.dd to indi- 
cate the date and time the spectra acquisition began with the 
associated two digit detector number. The package contains only 
object modules. No source or executables. 

NETSPEC is operated for the identification and quantification of 
alpha and or gamma radionuclides in environmental samples (soils, 
vegetation, bioassay and process effluent), as well as higher level 
process sample analyses. It represents state-of-the-art computer 
controlled data collection, analysis, display, quality control, and op- 
erator interaction. The hardware configuration provides for multiple 
detectors with automatic data transfer to hard disk. Anyone inter- 
ested in identification or quantification of alpha or gamma spectral 
data will be interested in this announcement. 


27110 (ESTSC—000662IBMPC00) FRA: Fuzzy Risk Ana- 
lyzer. Zardecki, A. (Los Alamos National Lab., NM (United 
States)). Los Alamos National Lab., NM (United States). 1 Nov 
1993. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Source: ESTSC. 

Description: IBM PC; DOS/MS Windows; C++; 1 3.5 Diskette. 
Requires Borland compiler with object windows. 

FRA is a general purpose code for risk analysis using fuzzy, not 
numeric, attributes. It allows the user to evaluate the risk associ- 
ated with a composite system on the basis of the risk estimates of 
the individual components. 


27111 (ESTSC—O000668IBMPC00) RAOPS: Resource Alloca- 


tion Optimization Program for Safeguards. Zardecki, A. (Los 
Alamos National Lab., NM (United States)); Markin, J. Los Alamos 
National Lab., NM (United States). 1 Mar 1992. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Source: ESTSC. 

Description: IBM PC; DOS/MS Windows; C,C++; 2 3.5 
Diskettes. Requires Borland Compiler with object windows. This is 
not included with package. 

RAOPS uses dynamic programming to make the best use of 


physical and economic resources in safeguarding special nuclear 
material. 


27112 (ESTSC—000672IBMPC02) RPG1.03: Resource Plan- 
ning Guide. Drazga, S, (Stone and Webster Management 
Consultants Inc., Englewood, CO (United States)). Argonne Na- 
tional Lab., IL (United States). 1 Dec 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC65-90WA06473. 
Source: ESTSC. 

Description: IBM PC; Windows 3.1 or higher; Asymetrix’s Tool- 
book; C; 5 3.5 Diskettes. Source code is not included with the 
package. 

RPG1.03 is an (IRP) tool developed so that small public utilities 
would have a tool to complete an IRP that was in compliance with 
the Energy Policy Act of 1992. RPG1.03 is divided into three levels: 
Fast Track, Intermediate, and Detailed. Each level is designed to 
be completed independently. The Fast Track level is designed for 
users who want to complete a quick, simple planning study to iden- 
tify applicable resource options. The Intermediate level is designed 
for users who want to add their own data and apply weighting fac- 
tors to the results after completing a quick, simple planning study. 
The Detailed level is designed for users who want to identify appli- 
cable resource options and spend a fair amount of time collecting 
the data, computing the calculations, and compiling the results. 
The Detailed level contains a production costing module and opti- 
mization algorithms. The software contains the worksheets that 
appear in the workbook version. Similar to the workbooks, the soft- 
ware worksheets are designed to be completed in numerical order. 
The software automatically saves the data entered into a work- 
sheet, and carries the data from worksheet to worksheet, 
completing all calc:'lations. RPG1.03 also contains three additional 
volumes. Getting Started is an introduction to RPG1.03. Getting 
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Started helps the user understand the differences between the 
three workbooks and choose the workbook that best fits the users 
needs. Reference Data contains supply, demand, end-use, 
weather, and survey data that can be used in lieu of a utility's own 
data. Reference Data is particulary helpful for a utility that does not 
have the time, staff, or money to gather all its own data. The Sam- 
ple Load Forecasting Methodologies details the steps necessary to 
complete simple trends, end-use, and economic load forecasts. 


27113 (ESTSC—000693D500000) PRINT2: Stress Time His- 
tory Postprocessor Printing Program. Daniele Pelessone (CEGA 
Corporation, San Diego, CA (United States)). General Atomics, 
San Diego, CA (United States). 1 Nov 1993. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
90CH10438. Source: ESTSC. 

Description: DEC 5000 WS; Open System Foundation OSF/1; 
FORTRAN; 1 Mag Tape. Package compiled without error. Link 
failed, required library not present. 

PRINT2 is an in-house computer program which is used at Gen- 
eral Atomics to print time histories for element stresses and nodal 
displacements from an output file called LUPOST. LUPOST is a 
word addressable output file generated by TWOD, a finite element 
program used in HTGR programs for stress analysis of the core 
fuel blocks. PRINT2 prepares, if so requested, a sector address- 
able file CONDRM for input to computer code CONTOUR which 
plots the output data. 


27114 (ESTSC—000695D0VAX00) STADIC2: Monte Carlo 
Sampling Multiple Probability Distributions. Koch, P. (General 
Atomics, San Diego, CA (United States)). General Atomics, San 
Diego, CA (United States). 1 Jul 1983. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-90CH10438. 
Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. FOR- 
TRAN coding describing the output functions mathematically in 
terms of the input variables must be provided in subroutine SAM- 
PLE (which, depending on the complexity of the relationships, may 
call other user-provided subroutines). The new coding must then 
be recompiled and linked to the rest of the package. Package com- 
piled without error. Linkage failed due to undefined symbol (MERR) 
in module plot. 

STADIC2 uses a Monte Carlo simulation technique to generate 
pseudo-samples to characterize complementary cumulative distri- 
butions for up to 40 user-defined output functions of up to 300 
independent variables. The user can describe each independent 
variable via a normal, log-normal, loguniform, or tabular probability 
distribution. The user must provide, via FORTRAN coding in the 
SAMPLE subroutine, the mathematical functions that define the 
output variables as functions of the input variables. 


27115 (ESTSC—000695D500000) STADIC2: Monte Carlo 
Sampling Multiple Probability Distributions. Koch, P. (General 
Atomics, San Diego, CA (United States)). General Atomics, San 
Diego, CA (United States). 1 Jul 1983. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-90CH10438. 
Source: ESTSC. 

Description: DEC 5000 WS; UNIX; FORTRAN; 1 Mag Tape. 
FORTRAN coding describing the output functions mathematically in 
terms of the input variables must be provided in subroutine SAM- 
PLE (which, depending on the complexity of the relationships, may 
call other user-provided subroutines). The new coding must then 
be recompiled and linked to the rest of the package. Package com- 
piled without error. Linkage failed due to undefined symbol (MERR) 
in module plot. 

STADIC2 uses a Monte Carlo simulation technique to generate 
pseudo-samples to characterize complementary cumulative distri- 
butions for up to 40 user-defined output functions of up to 300 
independent variables. The user can describe each independent 
variable via a normal, log-normal, loguniform, or tabular probability 
distribution. The user must provide, via FORTRAN coding in the 
SAMPLE subroutine, the mathematical functions that define the 
output variables as functions of the input variables. 


27116 (ESTSC—000697D0VAX00) RADC: Radionuclide in- 
ventories in the HTGR Primary Coolant Plant. Eichenberg, T.W. 
(General Atomics, San Diego, CA (United States)); Vanslager, F.E. 





General Atomics, San Diego, CA (United States). 1 Sep 1993. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. Package 
compiled without error. Linkage failed due to undefined symbol 
(MERR) in module RAD & MAIN. 

RADC calculates the activity in the fuel elements, circulating ac- 
tivity in the primary coolant, and plateout on surfaces exposed to 
the primary coolant using data defining radionuclide birth, decay, 
release, plateout (deposition) and removal. 


27117 (ESTSC—O0069SD0VAX00) RING: Code for Calculat- 
ing Peak Stresses Based on the Brittle Ring Test. Scheffel, W. 
(CEGA Corporation, San Diego, CA (United States)). General 
Atomics, San Diego, CA (United States). 31 Jul 1991. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 3.5 Diskette. Pack- 
age compiled and linked without error. 

RING is a computer program that has been developed to accu- 
rately evaluate the stress at failure (strength) of HTGR fuel 
particles. 


27118 (ESTSC—000703D0VAX00) PADLOC: Steady-State 
and Time-Dependent Plateout Deposition of Condensable Fis- 
sion Pros. Hudritsch, W.W. (General Atomics, San Diego, CA 
(United States)); Smith, P.D. General Atomics, San Diego, CA 
(United States). 1 Nov 1977. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-90CH10438. Source: 
ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. Package 
compiled without error. Link faile undefined symbols (DATAGET, 
ERFC, EXTIME, GTIME, LEFTIM, MERR, WARN). 

PADLOC performs one-dimensional calculation of plateout in an 
arbitrary pipe network, e.g. an HTGR primary coolant circuit, a test 
loop, etc. The problem solved is one of mass transport of fission 
products in a fluid, including the effects pf sources in the fluid and 
in the plateout surfaces, convection along the flow paths, decay, 
adsorption on surfaces (plateout), and desorption from surfaces. 
These phenomena are govemed by a system of coupled, nonlinear 
partial differential equations. 


27119 (ESTSC—0007171036000) ORSIM: Oak Ridge System 
Integration Model. Prince, B.E. (Oak Ridge National Lab., TN 
(United States)); Turnage, J.C. Argonne National Lab., IL (United 
States). 1 Sep 1976. Sponsored by USDOE, Washington, DC 
(United States). (NESC—699). Source: ESTSC. 

Description: IBM360; OS/360,370.; FORTRAN IV (95%) and As- 
sembly langauage (5%).; 1 Mag Tape. The Assembly language 
subprograms IPACK and IFLD are used for packing storage files. 
Sample problem output may produce slight differences from those 
shown in the manuai if the FORTRAN IV H-Extended compiler is 
used rather than the FORTRAN IV H compiler. The program termi- 
nates when and end-of-file is encountered on the input unit. 

ORSIM is an electric power generating system integration model 
which simulates the multi-year operation of a mixed power system 
consisting of fossil, nuclear, hydroelectric, and pumped-storage 
units. For any specified refueling schedule for nuclear units and fu- 
ture load forecast, the model determines a plan of operation for the 
system which attemps to minimize the total discounted operating 
cost over a specified study period. The analysis considers the ef- 
fects of forced outages, spinning reserve operating constraints, and 
scheduled introduction and retirement of generating stations. The 
model determines a maintenance schedule for the non-nuclear sta- 
tions (nuclear stations are maintained during refueling outages) 
and the optimum allocation of energy-fixed nuclear and hydroelec- 
tric resources. It calculates the expected energy generated by each 
station in the system, by period over the planning horizon, based 
on input or calculated incremental operating cost. It also calculates 
the expected loss-of-load probability and unserved energy demand 
for each period in the planning horizon. An optimum operating 
plan, designed to minimize the discounted total production cost, is 
then calculated, as are the costs of operting each station in the 
system and the discounted total production cost for the derived 
plan of operation. 
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27120 (ESTSC—000718U110800) PWCOST: General Pur- 
pose Code. Lee, D.H. (General Atomics, San Diego, CA (United 
States)). Argonne National Lab., IL (United States). 10 Jun 1969. 
Sponsored by USDOE, Washington, DC (United States). (NESC— 
441). Source: ESTSC. 

Description: UNIVAC1108; EXEC2; FORTRAN IV; 1 Mag Tape. 

PWCOST is used to calculate nuclear reactor fuel cycle costs. 
Input for all components of the fuel cycle are time-dependent. 
Working capital charge rates may be specified separately for in- 
core and out-of-core time periods. 


27121 (IC—94/36) A parallel molecular dynamics simulation 
of crystal growth at a cluster of workstations. Nijmeijer, M.J.P. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1994. 7p. Grant N00014-90-J-4088; ERBCHBGCT920182. Order 
Number DE94628382. Source: OSTI; NTIS (US Sales Only); INIS. 
To enable a simulation of the growth of crystalline fibers at a 
cluster of workstations, | developed a parallel molecular-dynamics 
(MD) algorithm. The structure of the MD algorithm is described 
briefly, together with its parallelization. Some specific features of 
our application will be discussed and an illustration of the program 
performance will be given. (author). 5 refs, 2 figs, 1 tab. 


27122 (IC-94/45) Fuzziness and randomness in an opti- 
mization framework. Luhandjula, M.K. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1994. 12p. Order Number 
DE94628383. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a semi-infinite approach for linear program- 
ming in the presence of fuzzy random variable coefficients. As a 
byproduct a way for dealing with optimization problems including 
both fuzzy and random data is obtained. Numerical examples are 
provided for the sake of illustration. (author). 13 refs. 


27123 (INIS-mf—13907, pp. 15-24) Analysis of experimental 
data: A general review with particular reference to Monte 
Carlo evaluation of sensitivities. Perel, R.L. (Hebrew Univ., 
Jerusalem (Israel). Racah inst. of Physics); Wagschal, J.J.; Yeivin, 
Y. Ben-Gurion Univ. of the Negev, Beersheba (israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We present a rather selective compact discourse on data uncer- 
tainties, evaluation of sensitivities, adjustment, and on consistency 
of related data sets. Its objectives are to demonstrate that these 
topics are interrelated, and to underline how together they serve to 
make the most of all available experimental data in order to pro- 
duce reliable data bases for an optimal design of future systems. 
(authors). 6 refs. 


27124 (INIS-mf—13907, pp. 287-296) Assignment of uncer- 
tainties to scientific data. Froehner, F.H. (Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Neutronenphysik und Reak- 
tortechnik). Ben-Gurion Univ. of the Negev, Beersheba (israel). Jan 
1994. (CONF-940109—: International conference on reactor physics 
and reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). in Re- 
actor Physics and reactor computations: Proceedings of the 
international conference on reactor physics and reactor computa- 
tions. 814p. Order Number DE94627122. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Long-standing problems of uncertainty assignment to scientific 
data came into a sharp focus in recent years when uncertainty 
information (‘covariance files’) had to be added to application- 
oriented large libraries of evaluated nuclear data such as ENDF 
and JEF. Question arouse about the best way to express uncer- 
tainties, the meaning of statistical and systematic errors, the origin 
of correlation and construction of covariance matrices, the combi- 
nation of uncertain data from different sources, the general 
usefulness of results that are strictly valid only for Gaussian or only 
for linear statistical models, etc. Conventional statistical theory is 
often unable to give unambiguous answers, and tends to fail when 
statistics is bad so that prior information becomes crucial. Modern 
probability theory, on the other hand, incorporating decision infor- 
mation becomes group-theoretic results, is shown to provide 
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straight and unique answers to such questions, and to deal easily 
with prior information and small samples. (author). 10 refs. 


27125 (INIS-mf-13907, pp. 297-304) Benchmarks criticality 
benchmarked. Perel, R.L. (Hebrew Univ., Jerusalem (Israel). 
Racah Inst. of Physics); Salmi, U.; Wagschal, J.J. Ben-Gurion 
Univ. of the Negev, Beersheba (Israel). Jan 1994. (CONF-940109- 
International conference on reactor physics and reactor 
compuations, Tel Aviv (israel), 23-26 Jan 1994). In Reactor Physics 
and reactor computations: Proceedings of the international confer- 
ence on reactor physics and reactor computations. 814p. Order 
Number DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
The nuclear community needs benchmarks as a tool to check 
computational procedures or to check data. In order to be relevant, 
the definition of a benchmark has to be accurate and detailed 
enough to enable an unambiguous calculation. Errors or inaccura- 
cies in cross sections or in calculational procedures lead to a 
calculation of a benchmark that disagree with the experimentally 
measured benchmark. In this paper we analyze the recommended 
mode of calculation for critical benchmarks that, with proper data, 
allows the calculation of the measured K,q within the experimental 
uncertainty. We found that the mode of calculation recommended 
in some publications on benchmarks is too coarse, and therefore 
deviations between calculation and experiment cannot be ex- 
plained by the inaccuracy of the cross sections alone. (authors). 7 
refs., 3 figs. 


27126 (INIS-mf-13907, pp. 325-331) Effective calculation al- 
gorithm for nuclear chains of arbitrary length and branching. 
Chirkov, V.A. (Nizhnij Novgorod State Technical University, Depart- 
ment of Nuclear reactors and Power Units, Nizny Novgorod 
(Russian Federation)); Mishanin, B.V. Ben-Gurion Univ. of the 
Negev, Beersheba (israel). Jan 1994. (CONF-940109—:  Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

An effective algorithm for calculation of the isotope concentration 
in the spent nuclear fuel when it is kept in storage, is presented. 
Using the superposition principle and representing the transfer 
function in a rather compact form it becomes possible achieve high 
calculation speed and a moderate computer code size. The algo- 
rithm is applied for the calculation of activity, energy release and 
toxicity of heavy nuclides and products of their decay when the fuel 
is kept in storage. (authors). 1 ref., 4 tabs. 


27127 (INIS-mf-13907, pp. 405-414) First massively parallel 
algorithm to be implemented in APOLLO-II code. Stankovski, Z. 
(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Mecanique et de Technologie). Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Interna- 
tional conference on reactor physics and reactor compuations, Tel 
Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

The collision probability method in neutron transport, as applied 
to arbitrary 2-dimensional geometries, like the two dimensional 
transport module in APOLLO-II is very time consuming. Conse- 
quently 3-dimensional extension became prohibitive. Fortunately, 
this method is very suitable for parallelization. Massively parallel 
computer architectures, especially MIMD machines, bring a new 
breath to this method. In this paper we present a CM5 implementa- 
tion of the collision probability method. Parallelization is applied to 
the energy groups, using the CMMD massage passing library. In 
our case we used 32 processors for the standard 99-group 
APOLLIB-II library. The real advantage of this algorithm will appear 
in the calculation of the future multigroup library (about 8000 
groups) of the SAPHYR project with a massively parallel computer 


(to the order of hundreds of processors). (author). 4 refs., 4 figs., 3 
tabs. 


27128 (INIS-mf—13907, pp. 415-423) Parallel solution of the 
multidimensional finite element-spherical harmonics radiation 
transport equation. Birenbaum, R.S. (imperial Coll. of Science 
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and Technology, London (United Kingdom). Dept. of Mechanical 
Engineering); Oliviera, C.R.E de; Umpleby, A.P.; Goddard, A.J.H. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1994. 
(CONF-940109-: International conference on reactor physics and 
reactor compuations, Tel Aviv (Israel), 23-26 Jan 1994). In Reactor 
Physics and reactor computations: Proceedings of the international 
conference on reactor physics and reactor computations. 814p. 
Order Number DE94627122. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A coarse-grain parallel algorithm is described for the solution of 
the sparse system of linear equations which arise from the applica- 
tion of the finite element-spherical harmonics method to radiation 
transport problems. The algorithm employs the nested dissection 
technique to renumber the nodes of the finite element mesh, so as 
to decompose the resulting global matrix into a number of indepen- 
dent domains, linked by the interface which can then be treated on 
separate processors. The solution algorithm involves a combination 
of Cholesky factorization and the preconditioned conjugate gradient 
scheme that keeps storage to minimum, by solving for spherical 
harmonics expansion coefficients individually and in parallel. (au- 
thors). 5 refs., 3 figs., 3 tabs. 


27129 (INIS-mf—13907, pp. 433-443) The WIMS characteris- 
tics method in a subgroup resonance treatment. Halsall, M.J. 
(AEA Technology, Winfrith (United Kingdom)). Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Jan 1994. (CONF-940109-: Inter- 
national conference on reactor physics and reactor compuations, 
Tel Aviv (Israel), 23-26 Jan 1994). In Reactor Physics and reactor 
computations: Proceedings of the international conference on reac- 
tor physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview is given of the subgroup resonance capture as 
implemented in the WIMS code. Recent developments to the gen- 
eral geometry characteristics solution module in WIMS, known as 
CACTUS, may be used in combination with WIMS, subgroup mod- 
ules to derive broad group shielded cross sections for almost any 
geometry in two dimension. This application is described, together 
with some sensitivity studies for simple pin cell case, and also an 


example of its use for a more complex geometry. (author). 9 tabs.., 
4 figs. 


27130 (INIS-mf-13907, pp. 459-466) Application of software 
quality assurance methods in validation and maintenance of 
reactor analysis computer codes. Reznik, L. (israel Electricity 
Company, Tel Aviv (lsrael)). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 

Various computer codes employed at Israel Electricity Company 
for preliminary reactor design analysis and fuel cycle scoping cal- 
culations have been often subject to program source modifications. 
Although most changes were due to computer or operating system 
compatibility problems, a number of significant modifications were 
due to model improvement and enhancements of algorithm effi- 
ciency and accuracy. With growing acceptance of software quality 
assurance requirements and methods, a program of implementing 
extensive testing of modified software has been adopted within the 
regular maintenance activities. In this work survey has been per- 
formed of various software quality assurance methods of software 
testing which belong mainly to the two major categories of imple- 
mentation (‘white box’) and specification-based (‘black box’) testing. 
The results of this survey exhibits a clear preference of 
specification-based testing. In particular the equivalence class parti- 
tioning method and the boundary value method have been selected 
as especially suitable functional methods for testing reactor analy- 
sis codes.A separate study of software quality assurance methods 
and techniques has been performed in this work objective to estab- 
lish appropriate pre-test software specification methods. Two 
methods of software analysis and specification have been selected 
as the most suitable for this purpose: The method of data flow dia- 
grams has been shown to be particularly valuable for performing 
the functiona/procedural software specification while the entities - 





relationship diagrams has been approved to be efficient for specify- 
ing software data/information domain. Feasibility of these two 
methods has been analyzed in particular for software uncertainty 
analysis and overall code accuracy estimation. (author). 14 refs. 


27131 (INIS-mf—13907, pp. 492-503) CNSKINO code. My- 
senkov, A. (Argonne National Lab., IL (United States). Reactor 
Analysis and Safety Div.). Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Jan 1994. (CONF-940109-: International con- 
ference on reactor physics and reactor compuations, Tel Aviv 
(Israel), 23-26 Jan 1994). In Reactor Physics and reactor computa- 
tions: Proceedings of the international conference on reactor 
physics and reactor computations. 814p. Order Number 
DE94627122. Source: OSTI; NTIS (US Sales Only); INIS. 
CNSKINO - a user friendly code for the quick assessment of nu- 
clear reactor kinetics problems. The calculation of reactor power is 
based on effective solving point-kinetics equations by using third- 
order Hermite polynomial approximations of reactor power and 
analytical integration of delayed group precursor equations at every 
finite time step of the process. Problems of fast transient pro- 
cesses caused by reactivity accidents and slow transients for 
different type of reactors can be successfully evaluated using CN- 
SKINO code. The CNSKINO is written in the algorithmic Turbo 
Pascal for Windows language. (author). 4 refs., 9 figs., 1 tabs. 


27132 (INIS-mf-13932) Analysis of L test series of ACE 
(Advanced Containment Experiments) project with modified 
corcon UW code. Laguna Velasco, H. Instituto Politecnico Na- 
cional, Mexico City (Mexico). Escuela Superior de Fisica y 
Matematicas. 1994. 171p. (In Spanish). Order Number 
DE94629853. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of experimental tests (so call L, Large scale) have been 
performance under sponsored of many research institutions around 
the world and management by Electric Power Research Institute at 
U.S.A. The goal of these tests is to analyze the phenomena of 
core-concrete interaction at the same conditions as severe acci- 
dent in light water nuclear reactor. Results of these tests provides 
experimental data about thermohydraulic phenomenon and aerosol 
and fission products release. With these results, improves many 
codes that already have been developed to simulate core-concrete 
interaction during severe accident ; in case of CORCON.UW code 
is a improved version developed in University of Wisconsin at 
CORCON MOD 2. Scope of this work is shown results obtained 
from CORCON.UW improved. The improves consist of add data 
about BaSiO3, BazSiO,4, BaZrO3, SrSiO4 and SrZrO3, append Ku- 
tateladze’s heat transfer correlation, and finally make more efficient 
the resolution of energy equations system through use a better 
algorithm. The results obtained by this improved code to the down- 
ward power and Hz, H2O, CO and CO, release are agree with 
experimental results, and also it saved 40% of C.P.U. consumption 
during execution, due improve of energy equation system. Conclu- 
sions are, the increase of thermodynamics data in CORCON.UW 
produce a well results comparative with experimental results and 
update heat transfer correlations and algorithm brings a versatile 
code and reliable results. (Author). 


27133 (INIS-RU-375, pp. 228-234) Computer-graphics sys- 
tem for representation and analysis of the frame-type shielding 
models. Vyrskij, M.Yu.; Kobyzev, P.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Computer-graphics MQ-88 system designed for frame-type radia- 
tion protection simulation is described. The MQ-88 system program 
complex comprising 4 programs is oriented for the application of 


SM-1420 type computers. The basic programs are written in FOR- 
TRAN. 3 refs. 


27134 (INIS-RU-375, pp. 235-242) Mathematical models of 
optimization problems of the technical objects radiation shield 
and their computer solution. Zhurbenko, N.G. (and others); 
Tokareva, O.N.; Shoman, S.V. Gosudarstvennyj Komitet po 
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Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5. All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Mathematic programming models for radiation protection element 
calculation optimization are formulated. 4 refs. 


27135 (INP—1581/AP) Monitoring electronics during the ex- 
periments with the OSIRIS (HMI Berlin). Grebosz, J. (Institute of 
Nuclear Physics, Cracow (Poland)). Institute of Nuclear Physics, 
Cracow (Poland). 1992. 21p. Order Number DE94631111. Source: 
OSTI; NTIS; INIS. 

This report presents the software to perform the constant moni- 
toring of the electronics dedicated to control the multidetector 
system. It supervises the correct status of the gamma spec- 
troscopy measurements. (author). 3 figs. 


27136 (INP—1605/PL) Computer program package for PIXE 
spectra evaluation. Kajfosz, J. (Institute of Nuclear Physics, Cra- 
cow (Poland)). Institute of Nuclear Physics, Cracow (Poland). 1992. 
16p. Order Number DE94631112. Source: OSTI; NTIS; INIS. 

The computer programs described here were developed for cal- 
culating the concentrations of elements in samples analysed by the 
PIXE (Proton Induced X-ray Emission) method from the X-ray 
spectra obtained in those analyses. (author). 10 refs, 2 figs. 


27137 (JINR-D—11-93-317) A Newton-type neural network 
leaming algorithm. Ivanov, V.V.; Puzynin, |.V.; Purehvdorzh, B. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Computing Techniques and Automation. 1993. 7p. Order Num- 
ber DE94628371. Source: OSTI; NTIS (US Sales Only); INIS. 

11 refs.; 1 fig.; 1 tab. Submitted to Comput. Phys. Commun. 

First- and second-order learning methods for feed-forward multi- 
layer networks are considered. A Newton-type algorithm is 
proposed and compared with the common back-propagation algo- 
rithm. It is shown that the proposed algorithm provides better 
learning quality. Some recommendations for their usage are given. 
11 refs.; 1 fig.; 1 tab. 11 refs.; 1 fig.; 1 tab. Submitted to Comput. 
Phys. Commun. 


27138 (JINR-E—2-93-462) Introduction to the Monte Carlo 
methods. Uzhinskij, V.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 20p. Order Number DE94628386. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Codes illustrating the use of Monte Carlo methods in high en- 
ergy physics such as the inverse transformation method, the 
ejection method, the particle propagation through the nucleus, the 
particle interaction with the nucleus, etc. are presented. A set of 
useful algorithms of random number generators is given (the 
binomial distribution, the Poisson distribution, 6-distribution, +- 
distribution and normal distribution). 5 figs., 1 tab. 


27139 (JINR-E-5-93-314) Adaptive projective _ filters. 
Dikusar, N.D. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1993. 
22p. Order Number DE94628374. Source: OSTI; NTIS (US Sales 
Only); INIS. 

10 refs.; 9 figs. 

The new approach to solving of the finding problem is proposed. 
The method is based on Discrete Projective Transformations 
(DPT), the List Square Fitting (LSF) and uses the information feed- 
baci. in tracing for linear or quadratic track segments (TS). The fast 
and stable with respect to measurement errors and background 
points recurrent algorithm is suggested. The algorithm realizes the 
family of digital adaptive projective filters (APF) with known nonlin- 
ear weight functions-projective invariants. APF can be used in 
adequate control systems for collection, processing and compres- 
sion of data, including tracking problems for the wide class of 
detectors. 10 refs.; 9 figs. 10 refs.; 9 figs. 


27140 (JINR-E-—10-93-311) Unfolding of true distributions 
from experimental data distorted by detectors with finite reso- 
lutions. Gagunashvili, N.D. Joint Inst. for Nuclear Research, 
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Dubna (Russian Federation). 1993. 14p. Order 
DE94628372. Source: OSTI; NTIS (US Sales Only); INIS. 

8 refs.; 5 figs. Submitted to Nucl. Instrum. Methods Phys. Res.., 
Sect. A. 

A new procedure for unfolding the true distribution from experi- 
mental data distorted by a detector is proposed. For the given 
detector a result can be found by the least squares method, hence, 
without bias and involving minimal statistical errors. Stability of the 
result is achieved at the expense of its information content and/or 
using additional information on the shape of the distributions to be 
measured. The method may be applied for detectors with linear or 
nonlinear distortions. 8 refs.; 5 figs. 8 refs.; 5 figs. Submitted to 
Nucl. Instrum. Methods Phys. Res., Sect. A. 


Number 


27141 (JINR-E—11-93-468) ASYS2: a new version of com- 
puter algebra package ASYS for analysis and simplification of 
polynomial systems. Gerdt, V.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation); Khutornoj, N.V.; Zharkov, A.Yu. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1993. 20p. Order Number DE94628384. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to ‘The Rhine Workshop on Computer Algebra’, Karl- 
sruhe, Germany, March 22-24, 1994. 

In this paper a new version of a package ASYS for analysis of 
nonlinear algebraic equations based on the Groebner basis tech- 
nique is described. In addition to the first version ASYS1 of the 
package, the current one has a number of new facilities which 
provide its higher efficiency. Some examples and results of com- 
parison between ASYS2, ASYS1 and two other REDUCE 
packages GROEBNER and CALI included in REDUCE 3.5, are 
given. 16 refs., 4 tabs. 


27142 (JINR-E—13-93-339) The determination of the main 
parameters of the backward spectrometer of the '0° Facility’. 
Akishin, P.G.; Komarov, V.I.; Puzynin, A.|. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Problems. 1993. 18p. Order 
Number DE94628385. Source: OSTI; NTIS (US Sales Only); INIS. 

10 refs.; 9 figs. 

The main parameters (dimensions, momentum and momentum- 
angular acceptances) of the backward spectrometer of the ‘0° 
Facility’ set-up installed at the internal cooled beam of the proton 
synchrotron COSY (Juelich, Germany) were determined. The esti- 
mation of the angular and momentum resolution was performed. 
The comparison of two methods for calculation of track parameters 
in the magnetic field was realized. 10 refs.; 9 figs. 10 refs.; 9 figs. 


27143 (JINR-E-—14-93-333) Possible utilization of high reso- 
lution Fourier diffractometer at reactor IBR-2 for strain 
measurements. Balagurov, A.M. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Neutron Physics); Simkin, 
V.G.; Taran, Yu.V.; Trunov, V.A.; Kudryashov, V.A.; Bulkin, A.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1993. 4p. Order Number DE94628373. 
Source: OSTI; NTIS (US Sales Only); INIS. 

7 refs.; 3 figs.; 1 tab. 

In 1992 the new high resolution reverse time-of-flight Fourier 
diffractometer HRFD was put into operation at the high flux pulsed 
reactor IBR-2. In parallel with main research program for structural 
investigations one proposed to perform strain measurements in 
bulk specimens. To serve the purpose the simplest neutron strain 
scanner is being designed to have x, y and z vertical movements 
and rotation about a vertical axis. The collimation system for in- 
coming and outgoing neutron beams allows fixing of the minimum 
measured volume of 2 x 2 x 2 mm®. The neutron detector is the 
time-focused scintillation © Li-glass assembly at the scattering angle 
90°. The flight path is about 30 m. The design d-spacing resolution 
of the scanner at d = 2 A is A d/d = 0.0015 and d-spacing range - 
from 0.5 to 10 A. 7 refs.; 3 figs.; 1 tab. 7 refs.; 3 figs.; 1 tab. 


27144 


(JINR-R-2-93-321) Saddle-point method in path inte- 
grals. Koshkarov, A.L. (Petrozavodskij Gosudarstvennyj Univ., 
Petrozavodsk (Russian Federation)). Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
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1993. 10p. (in Russian). Order Number DE94628379. Source: 
OSTI; NTIS (US Sales Only); INIS. 

9 refs. Submitted to Teor. Mat. Fiz. 

Functional saddle-point approximation is developed to evaluate 
the quantum-mechanical path integral for the probability amplitude 
of a particle propagating in an arbitrary potential V(x). This method 
is analogous to the conventional saddie-point approximation for the 
ordinary finite dimensional integrals, but it does not require the 
transition to the Euclidean form of the theory. The consideration is 
essentially based on the notion of functional Cauchy-Riemann con- 
ditions and the Cauchy theorem. After choosing the proper 
steepest-descent contour original path integral is reduced to that of 
the cutting exponent. The results obtained may provide a ground 
for constructing functional measures for the Feynman path inte- 
grals. (author). 9 refs. 9 refs. Submitted to Teor. Mat. Fiz. 


27145 (JINR-R-9-93-307) lonization potential data library of 
atoms and ions. Mule, K.; Shirkova, E.Eh.; Shirkov, G.D. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1993. 6p. 
(in Russian). Order Number DE94628380. Source: OSTI; NTIS 
(US Sales Only); INIS. 

6 refs. 

The general principles of the library construction of data files for 
the atomic and ionic ionization potentials are described. Each file 
relates to one atom and contains the information of the structure of 
atom electron shells, the ionization potentials for all subshells of 
neutral atom and the energy shifts of potentials for all ionization 
states of given element. The library files have been used in the 
mathematical simulation of processes connected with the ion for- 
mation and confinement in the sources of multicharged ions. 
(author). 6 refs. 6 refs. 


27146 (JINR-R—10-93-348) Multidimensional data analysis 
on the basis of integral nonparametric statistics and multilayer 
perceptrons. ivanov, V.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 16p. (In Russian). Order Number DE94628375. Source: 
OSTI; NTIS (US Sales Only); INIS. 

29 refs.; 15 figs. Submitted to Nucl. Instrum. Methods. 

A comparative study of powers of multidimensional classifiers on 
the basis of integral nonparametric goodness-of-fit criteria w,* and 
multilayer perceptrons was carried out in the cases where investi- 
gated distributions present simultaneous measurements of the 
same physical values in some detectors of experimental set-up. 
With the help of a numerical experiment it has been shown that 
multilayer perceptron provides the power close to limit if the identi- 
fication of events is carried out in the space of effective variables. 
A procedure of transformation to such variables is described. Rec- 
ommendations for the joint usage of the wn* criteria and multilayer 
perceptrons are given. (author). 29 refs.; 15 figs. 29 refs.; 15 figs. 
Submitted to Nucl. Instrum. Methods. 


27147 (JINR-R—11-93-248) On the structure of direct repre- 
sentations of inverse matrices to the block-tridiagonal ones in 
case of zero main block angular minors. Emel’yanenko, G.A.; 
Rakhmonov, T.T. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1993. 
16p. (In Russian). Order Number DE94628376. Source: OSTI; 
NTIS (US Sales Only); INIS. 

3 refs. Submitted to Siberian Journal of Computer Mathematics. 

The multiplicity of the direct representations of the inverse matri- 
ces to the general non-singular block-tridiagonal ones in the case 
of some zero main block angular minors is obtained. The structure 
of these representations is investigated. 3 refs. Submitted to 
Siberian Journal of Computer Mathematics. 


27148 (JINR-R-11-93-249) Quasi-generalized matrix pro- 
cesses and representations of general block tridiagonal 
matrices. Emel'yanenko, G.A.; Rakhmonov, T.T. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1993. 15p. (In Russian). Order Num- 
ber DE94628377. Source: OSTI; NTIS (US Sales Only); INIS. 

4 refs. 

The multiplicity of the matrix-factorable representations of the 
general block-tridiagonal matrices on the basis of the quasi- 
generalized matrix processes is obtained. 4 refs. 





27149 (JINR-R—-11-93-250) Natural elementary factorization 
of general block-tridiagonal matrices in case of zero minors of 
both types. Emel’yanenko, G.A.; Rakhmonov, T.T. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1993. 23p. (In Russian). Order Num- 
ber DE94628378. Source: OSTI; NTIS (US Sales Only); INIS. 

5 refs. 

The multiplicity of the factorable representations of the general 
block-tridiagonal matrices in the case of zero minors of both types 
is obtained. 5 refs. 


27150 (JINR-R—11-93-265) Generators of matrix factorable 
representations of block-tridiagonal and inverse matrices. 
Emel'yanenko, G.A.; Rakhmonov, T.T. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1993. 26p. (in Russian). Order Number 
DE94628387. Source: OSTI; NTIS (US Sales Only); INIS. 

3 refs. Submitted to Siberian Journal of Computer Mathematics. 

The generators of set of matrix-factorable representations of 
general block-tridiagonal and inverse to them matrices both in case 
of zero main block-angular minors and nonzero ones are obtained. 
3 refs. Submitted to Siberian Journal of Computer Mathematics. 


27151 (JINR-R—11-93-266) Domain decomposition and gen- 
erators of direct methods of the solution of linear equation 
systems with general block-tridiagonal matrices. Emel'yanenko, 
G.A.; Rakhmonov, T.T. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 22p. (In Russian). Order Number DE94628388. Source: 
OSTI; NTIS (US Sales Only); INIS. 

10 refs. Submitted to Siberian Journal of Computer Mathematics. 

The generators of direct decomposition methods of the solution 
of linear equations systems with general block-tridiagonal matrices 
are obtained. 10 refs. Submitted to Siberian Journal of Computer 
Mathematics. 


27152 (KEK-PROC—93-15, pp. 83-104) High Energy Physics 
(HEP) benchmark program. Yasu, Yoshiji (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Ichii, Shingo; Yashiro, 
Shigeo; Hirayama, Hideo; Kokufuda, Akihiro; Suzuki, Eishin. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1993. (In Japanese). (CONF-9307170-: 3. EGS4 users’ meeting in 
Japan, Tsukuba (Japan), 26-28 Jul 1993). In Proceedings of the 
third EGS4 users’ meeting in Japan. 134p. Order Number 
DE94753220. Source: OSTI; NTIS; INIS. 

High Energy Physics (HEP) benchmark programs are indispens- 
able tools to select suitable computer for HEP application system. 
Industry standard benchmark programs can not be used for this 
kind of particular selection. The CERN and the SSC benchmark 
suite are famous HEP benchmark programs for this purpose. The 
CERN suite includes event reconstruction and event generator pro- 
grams, while the SSC one includes event generators. In this paper, 
we found that the results from these two suites are not consistent. 
And, the result from the industry benchmark does not agree with ei- 
ther of these two. Besides, we describe comparison of benchmark 
results using EGS4 Monte Carlo simulation program with ones 
from two HEP benchmark suites. Then, we found that the result 
from EGS4 in not consistent with the two ones. The industry stan- 
dard of SPECmark values on various computer systems are not 
consistent with the EGS4 results either. Because of these inconsis- 
tencies, we point out the necessity of a standardization of HEP 
benchmark suites. Also, EGS4 benchmark suite should be devel- 
oped for users of applications such as medical science, nuclear 
power plant, nuclear physics and high energy physics. (author). 


27153 (KEK-PROC—93-15, pp. 105-117) Analysis of EGS4 
code system on Alpha AXP computer. Yasu, Y. (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Ichii, S.; 
Yashiro, S.; Hirayama, H.; Kokufuda, A.; Suzuki, E. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1993. (in 
Japanese). (CONF-9307170—: 3. EGS4 users’ meeting in Japan, 
Tsukuba (Japan), 26-28 Jul 1993). In Proceedings of the third 
EGS4 users’ meeting in Japan. 134p. Order Number 
DE94753220. Source: OSTI; NTIS; INIS. 

The Alpha AXP is a RISC computer that has 64-bit address 
space and was publicly announced in November 1992. THe Alpha 
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AXP that features Superpipeline and Superscalar brought us an 
improved performance and an extended address space. We inves- 
tigated the capability of the Alpha AXP for high energy physics 
applications. We tried to find out (1) how big a performance level 
can reach in processing speed and (2) under what condition it can 
achieve such level of performance. We used an EGS4 program in 
this study because it is a well known source code for wide range of 
applications, such as nuclear power plants, medical science, 
nuclear physics and high energy physics, on many computers. (au- 
thor). 


27154 (LA-UR-94-721) CANDID: Comparison algorithm for 
navigating digital image databases. Kelly, P.M.; Cannon, T.M. 
Los Alamos National Lab., NM (United States). 21 Feb 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940987—1: 7. international con- 
ference on scientific database management, Charlottesville, VA 
(United States), 28-30 Sep 1994). Order Number DE94009307. 
Source: OSTI; NTIS; GPO Dep. 

In this paper, we propose a method for calculating the similarity 
between two digital images. A global signature describing the tex- 
ture, shape, or color content is first computed for every image 
stored in a database, and a normalized distance between probabil- 
ity density functions of feature vectors is used to match signatures. 
This method can be used to retrieve images from a database that 
are similar to an example target image. This algorithm is applied to 
the problem of search and retrieval for database containing pul- 
monary CT imagery, and experimental results are provided. 


27155 (LA-UR-94-1956) Advanced stellarator power plants. 
Miller, R.L. Los Alamos National Lab., NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940630—15: 11. topical meeting 
on the technology of fusion energy, New Orleans, LA (United 
States), 19-24 Jun 1994). Order Number DE94014442. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The stellarator is a class of helicaVtoroidal magnetic fusion de- 
vices. Recent international progress in stellarator power plant 
conceptual design is reviewed and comparisons in the areas of 
physics, engineering, and economics are made with recent toka- 
mak design studies. 


27156 (LBL-35518) T2CG1, a package of preconditioned 
conjugate gradient solvers for TOUGH2. Moridis, G. (Lawrence 
Berkeley Lab., CA (United States). Earth Sciences Div.); Pruess, 
K.; Antunez, E. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94015159. Source: OSTI; NTIS; INIS; GPO Dep. 

Most of the computational work in the numerical simulation of 
fluid and heat flows in permeable media arises in the solution of 
large systems of linear equations. The simplest technique for solv- 
ing such equations is by direct methods. However, because of 
large storage requirements and accumulation of roundoff errors, 
the application of direct solution techniques is limited, depending 
on matrix bandwidth, to systems of a few hundred to at most a few 
thousand simultaneous equations. T2CG1, a package of precondi- 
tioned conjugate gradient solvers, has been added to TOUGH2 to 
complement its direct solver and significantly increase the size of 
problems tractable on PCs. T2CG1 includes three different solvers: 
a Bi-Conjugate Gradient (BCG) solver, a Bi-Conjugate Gradient 
Squared (BCGS) solver, and a Generalized Minimum Residual 
(GMRES) solver. Results from six test problems with up to 30,000 
equations show that T2CG1 (1) is significantly (and invariably) 
faster and requires far less memory than the MA28 direct solver, 
(2) it makes possible the solution of very large three-dimensional 
problems on PCs, and (3) that the BCGS solver is the fastest of 
the three in the tested problems. Sample problems are presented 
related to heat and fluid flow at Yucca Mountain and WIPP, envi- 
ronmental remediation by the Thermal Enhanced Vapor Extraction 
System, and geothermal resources. 


27157 (LRP-494/94) Papers presented at the 6. joint EPS- 
APS international conference on physics computing. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Apr 1994. 12p. 


ERA Vol. 19, No. 9 569 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


(CONF-9408116-: 6. joint EPS-APS international conference on 
physics computing, Lugano (Switzerland), Aug 1994). Order Num- 
ber DE94631113. Source: OSTI; NTIS; INIS. 

This report contains three papers which will be presented at the 
6. Joint EPS-APS International Conference on Physics Computing, 
Lugano, Switzerland, August 1994. (author) figs., tabs., refs. 


27158 (LRP-494/94, pp. 9-12) Finite element discretization 
of Hamiltonian systems: application to a driven problem with 
a regular singularity. Pletzer, A. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)). Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Apr 1994. (CONF-9408116-: 6. joint EPS-APS interna- 
tional conference on physics computing, Lugano (Switzerland), Aug 
1994). In Papers presented at the 6. joint EPS-APS international 
conference on physics computing. 12p. Order Number 
DE94631113. Source: OSTI; NTIS; INIS. 

The numerical advantages of decomposing a driven Sturm- 
Liouville equation into a symplectic (i.e. Hamiltonian) set of first 
order equations are investigated. By testing the convergence in en- 
ergy norm for an exact problem with a regular singular point, it is 
found that for piecewise linear "tent” elements, the Hamiltonian 
finite element scheme is up to three orders of magnitude more ac- 
curate than the ordinary Galerkin-Ritz method. (author) 1 fig., 6 
refs. 


27159 (LUNFD6-TFME-—1026-1-25-94) Aspects of artificial 
neural networks - with applications in high energy physics. 
Roegnvaldsson, T.S. Lund Univ. (Sweden). Dept. of Theoretical 
Physics. Feb 1994. 29p. Order Number DE94631114. Source: 
OSTI; NTIS; INIS. 

Different aspects of artificial neural networks are studied and dis- 
cussed. They are demonstrated to be powerful general purpose 
algorithms, applicable to many different problem areas like pattern 
recognition, function fitting and prediction. Multi-layer perceptron 
(MPL) models are shown to out perform previous standard ap- 
proaches on both off-line and on-line analysis tasks in high energy 
physics, like quark flavour tagging and mass reconstruction, as 
well as being powerful tools for prediction tasks. It is also demon- 
strated how a self-organizing network can be employed to extract 
information from data, for instance to track down origins of unex- 
pected model discrepancies. Furthermore, it is proved that the 
MPL is more efficient than the learning vector quantization 
technique on classification problems, by producing smoother dis- 
crimination surfaces, and that an MPL network should be trained 
with a noisy updating schedule if the Hessian is ill-conditioned - A 
result that is especially important for MPL network with more than 
just one hidden layer. 81 refs, 6 figs. 


27160 (LUTFD2-TFMA-—94-1002) Approximation of 
Schroedinger operators and scattering data using multi reso- 
lution analysis. Holst, A. Lund Univ. (Sweden). Dept. of 
Mathematics. Apr 1994. 75p. (LUTFD2-TFMA-94-5001.). Order 
Number DE94631115. Source: OSTI; NTIS; INIS. 

Let Hp =-A and H = Ho+V, where V is multiplication by a real- 
valued Hoelder-continuous potential » which satisfies the estimation 
—v(x)— less then or equal to C(x)—°, for some p > 0. We use a 
multiresolution technique to construct a sequence of finite rank op- 
erators V, so that the operators Hp+V, are good approximations 
of H for large x. In particular, ——o(H) - ¢ (Hp ¢V,.)—— — 0 as x 
oo, when @ E Co. If » > 1 we also achieve that the scattering am- 
plitudes for the systems Hp,Ho+V, converge to the scattering 
amplitude for the system Hpo,Ho+V uniformly on any compact 
subinterval of R*. We gives estimates for the rate of convergence 
in terms of the regularity and decay properties of vu. We discuss 
some properties of the approximate scattering amplitudes. For low 
energies their integral kernels are trigonometric polynomials and 
there is a simple matrix formula for their coefficients. 37 refs. 


27161 


(NEI-NO-414) The hybrid phenomena theory: A 
framework integrating structural descriptions with state space 
modeling and simulation. Woods, E.A. Trondheim Univ. (Nor- 
way). Norges Tekniske Hoegskole. Jun 1993. 294p. Order Number 
DE94783316. Source: OSTI; NTIS. 
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A physical system may be viewed from different perspectives. 
Each perspective will reveal a different subset of the system’s 
characteristic properties. For each perspective, a different type of 
model must be selected in order to capture the characteristic prop- 
erties of the system. The Hybrid Phenomena Theory, HPT, 
integrates three types of models. These models describe the topo- 
logical aspects, the phenomenological aspects and the behavioral 
aspects, respectively. Although the models emphasize different 
characteristic properties of the system, they are not independent. 
The HPT captures the dependencies among the individual model 
components. This integration takes place at the conceptual level; 
the entities which constitute one type of model will typically be 
included as integral parts of the other model components. This en- 
ables a program to reason with the complete HPT model in order 
to propagate results between the model components. In this way, 
the complete model comprising all three component models is kept 
consistent. The HPT has been implemented in Common Lisp.The 
HPT has been tested on several small physical process systems to 
demonstrate the principles of the approach. The need for several 
extensions has been identified. Some of the basic principles for 
how these extensions may be included in the current framework 
have been described. No fundamental obstacles preventing these 
extensions have been identified. Computer programs assisting with 
the development of mathematical models, process monitoring and 
diagnosis are among the potential application domains for the HPT. 
The greatest remaining challenge is to develop a knowledge base 
of the size required to allow practical application of the HPT. 116 
refs., 35 figs., 5 tabs. 


27162 (NIKHEF-H-93-24) Generation of pseudo-random 
variates with fixed sum and product. Hoogland, J.; Kleiss, R. 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. Oct 1993. 17p. Order Number 
DE94781786. Source: OSTI; NTIS; INIS. 

We discuss algorithms for generating n positive (psuedo)random 
numbers that sum to 1 and have a fixed product s. Two explicit ex- 
amples are given, and the probability density they generate on the 
(n-2)-dimensional space defined by the sum and product con- 
straints are derived. The efficiency of these algorithms as a 
function of s and n is discussed. (orig.) 


27163 (OAEP-—1-138) NFCAP-A neutron flux calculation 
program. Patrashakorn, S.; Pimjun, S.; Asvavinijkulchai, C. Office 
of Atomic Energy for Peace, Bangkok (Thailand). Apr 1988. 36p. 
(In Thai). Order Number DE94631116. Source: OSTI; NTIS (US 
Sales Only); INIS. 

NFCAP-A Neutron Flux Calculation Program is a program pack- 
age developed for neutron flux calculation by using ’Foil Activation 
Technique’. The package consists of the following: Program 'EVS- 
EFF’ is used to determine the efficiencies of the measurement 
system by using the least square method. Program ‘ACTIVITY’ is 
used to estimate the induced activity of foil detectors either by 
varying reactor powers or irradiation time. Program 'FLUX’ is used 
to determine fast, resonance and thermal fluxes. First of all the in- 
put data files FAST-DAT, RES-DAT, and THER-DAT have to be 
created by running the program 'INP-FAST’, ’INP-RES’, and INP- 
THER’ respectively. The calculation of self shielding correction 
factors are performed by subroutines ‘leffx’ and Sigma’ which call 
data from data files "IEFF’ and ’SIGTH’. Sample problems of pro- 
grams 'EVSEFF’, 'ACTIVITY’, and 'FLUX’ are listed. The program 
"FLUX’ is run by using aluminium foils as a fast neutron detector 
and gold foils as a resonance and thermal neutron detectors. It is 
obvious that this package can be used for other foil detectors too if 
the data files "FAST-DAT’, '"RES-DAT’, "THER-DAT’, 'IEFF’, and 
"SIGTH’ are properly changed. 


27164 (OUP-—94-05) Matrix Manipulation Program: MAMA 
version 3.0. Guttormsen, M. Oslo Univ. (Norway). Fysisk Inst. Mar 
1994. 31p. Order Number DE94631117. Source: OSTI; NTIS; INIS. 
The computer program MAMA is an analyzing tool for experimen- 
tal nuclear data. The data is represented in the form of one and two 
dimensional spectra (matrices). Totally, there exist about 80 com- 
mands which allow the user to read/write spectra, apply arithmetic 
operations on spectra, peak fit routines, smoothing procedures and 
(un)folding with the detector response functions. 10 figs. 





27165 High resolution data acquisition. Thornton, G.W.; 
Fuller, K.R. To Dept. of Energy. 1992. Filed date 28 May 1992. 
U.S. Patent Application 7-889,565. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94014894. Source: OSTI; NTIS; GPO Dep. 

A high resolution event interval timing system measures short 
time intervals such as occur in high energy physics or laser rang- 
ing. Timing is provided from a clock pulse train and analog circuitry 
for generating a triangular wave (synchronously with the pulse train. 
The triangular wave has an amplitude and slope functionally related 
to the time elapsed during each clock pulse in the train. A con- 
verter forms a first digital value of the amplitude and slope of the 
triangle wave at the start of the event interval and a second digital 
value of the amplitude and slope of the triangle wave at the end of 
the event interval. A counter counts the clock pulse train during the 
interval to form a gross event interval time. A computer then com- 
bines the gross event interval time and the first and second digital 
values to output a high resolution value for the event interval. 


27166 (SAND-—94-0512C) An optical simulation of shared 
memory. Goldberg, L.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Matias, Y.; Rao, S. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
(CONF-9406186—1: Symposium on parallel algorithms and archi- 
tectures, Cape May, NJ (United States), 27-29 Jun 1994). Order 
Number DE94013824. Source: OSTI; NTIS; GPO Dep. 

We present a work-optimal randomized algorithm for simulating a 
shared memory machine (PRAM) on an optical communication par- 
allel computer (OCPC). The OCPC model is motivated by the 
potential of optical communication for parallel computation. The 
memory of an OCPC is divided into modules, one module per pro- 
cessor. Each memory module only services a request on a 
timestep if it receives exactly one memory request. Our algorithm 
simulates each step of an n |g ig n-processor EREW PRAM on an 
n-processor OCPC in O(lg Ig n) expected delay. (The probability 


that the delay is longer than this is at most n—® for any constant 
a). The best previous simulation, due to Valiant, required @(ig n) 
expected delay. 


27167 (SAND—94-0919C) MAGENCO: A map generalization 
controller for Arc/info. Ganter, J.H.; Cashwell, J.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9405164—2: 14. annual Envi- 
ronmental Systems Research Institute (ESRI) users conference, 
Palm Springs, CA (United States), 23-27 May 1994). Order Num- 
ber DE94013440. Source: OSTI; NTIS; GPO Dep. 

The Arc/info GENERALIZE command implements the Douglas- 
Peucker algorithm, a well-regarded approach that preserves line 
“character” while reducing the number of points according to a 
tolerance parameter supplied by the user. The authors have devel- 
oped an Arc Macro Language (AML) interface called MAGENCO 
that allows the user to browse workspaces, select a coverage, ex- 
tract a sample from this coverage, then apply various tolerances to 
the sample. The results are shown in multiple display windows that 
are arranged around the original sample for quick visual compari- 
son. The user may then return to the whole coverage and apply 
the chosen tolerance. They analyze the ergonomics of line simplifi- 
cation, explain the design (which includes an animated 
demonstration of the Douglas-Peucker algorithm), and discuss key 
points of the MAGENCO implementation. 


27168 (SAND-94-1388) Using Pro/ENGINEER’s® interface 
module. Schuize, J. Sandia National Labs., Albuquerque, NM 
(United States). Jun 1994. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94013364. Source: OSTI; NTIS; GPO Dep. 

When the ACCORD Process introduced Pro/ENGINEER to San- 
dians several years ago, a new process for design/definition was 
implemented. Prior to ACCORD, engineers and draftsmen worked 
in the 2-D mode with a program caned ANVIL®, which had limited 
capabilities. Although the transition from 2-D modeling to 3-D mod- 
eling met with some resistance, most engineers have embraced 
this new concept with enthusiasm They are now able to work in the 
3-D mode and at increased levels of productivity with appropriate 
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time savings never achieved before. One area that Pro/ENGINEER 
is noted for that this report will concentrate on, is the powerful in- 
terface module with its wide selection of transfer file configurations. 
This allows the engineer to create parts or assemblies and transfer 
them to many different second party software packages whose 
vendors can provide the capability for stress analysis, rapid 
prototypes, virtual reality environments, or many other forms of ad- 
vanced manufacturing modes of communication. The ACCORD 
Program has at its core, the Pro/ENGINEER program from Para- 
metric Technology Inc. Included in the ACCORD program, are 
several supporting programs from other vendors to make this coop- 
eration between software packages a reality. It is possible to create 
parts in Pro/ENG transfer those parts to another package that has 
the capability to analyze the parts for deficiencies, then optimize 
those parts, and allow for changes to be made. Also included in 
this report, are other packages closely tied to Pro/ENGINEER, but 
not necessarily supported under the ACCORD program. Some of 
these packages allow you to create very impressive video produc- 
tions, or allow you to meander through a virtual reality scenario. All 
of these new software packages will give you a new perspective 
on performance. This report will show how some of these inter- 
faces work, and how you can improve your productivity if you 
utilize the ACCORD program as it is implemented here at Sandia. 


27169 (SAND-—94-1478C) A two-level parallel direct search 
implementation for arbitrarily sized objective functions. 
Hutchinson, S.A. (Sandia National Labs., Albuquerque, NM (United 
States)); Shadid, J.N.; Moffat, H.K.; Ng, K.T. Sandia National 
Labs., Albuquerque, NM (United States). 21 Feb 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Grant RO1-HL-44747. (CONF- 
9404103-3: Colorado conference on_ iterative methods, 
Breckenridge, CO (United States), 4-10 Apr 1994). Order Number 
DE94013775. Source: OSTI; NTIS; GPO Dep. 

In the past, many optimization schemes for massively parallel 
computers have attempted to achieve parallel efficiency using one 
of two methods. In the case of large and expensive objective func- 
tion calculations, the optimization itself may be run in serial and the 
objective function calculations parallelized. In contrast, if the objec- 
tive function calculations are relatively inexpensive and can be 
performed on a single processor, then the actual optimization rou- 
tine, itself may be parallelized. In this paper, a scheme based upon 
the Parallel Direct Search (PDS) technique is presented which al- 
lows the objective function calculations to be done on an arbitrarily 
large number (p2) of processors. If, p, the number of processors 
available, is greater than or equal to 2p2 then the optimization may 
be parallelized as well. This allows for efficient use of computa- 
tional resources since the objective function calculations can be 
performed on the number of processors that allow for peak parallel 
efficiency and then further speedup may be achieved by paralleliz- 
ing the optimization. Results are presented for an optimization 
problem which involves the solution of a PDE using a finite- 
element algorithm as part of the objective function calculation. The 
optimum number of processors for the finite-element calculations is 
less than p/2. Thus, the PDS method is also parallelized. Perfor- 
mance comparisons are given for a nCUBE 2 implementation. 


27170 (TRITA-ALF-94-01) SALOME. User’s guide. Zastrow, 
K.D. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Fusion 
Plasma Physics. [1994]. 67p. Order Number DE94631118. Source: 
OSTI; NTIS; INIS. 

A user's guide for a least squares fit analysis program is pre- 
sented, which has been developed for VUV and visible plasma 
spectroscopy on the Extrap-T1 experiment. The program can be 
used for line and multiplet identification, multiplet intensity and line 
width measurements. Atomic data are used extensively to aid the 
interpretation of the spectra. 7 figs. 


27171 (UCRL-ID-116893) Cloud-radiative effects on im- 
plied oceanic energy transports as simulated by atmospheric 
general circulation models. Gleckler, P.J. (Lawrence Livermore 
National Lab., CA (United States)); Randall, D.A.; Boer, G. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
15p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract W-7405-ENG-48. (PCMDI-15). 
DE94014355. Source: OSTI; NTIS; GPO Dep. 

This paper reports on energy fluxes across the surface of the 
ocean as simulated by fifteen atmospheric general circulation mod- 
els in which ocean surface temperatures and sea-ice boundaries 
are prescribed. The oceanic meridional energy transport that would 
be required to balance these surface fluxes is computed, and is 
shown to be critically sensitive to the radiative effects of clouds, to 
the extent that even the sign of the Southern Hemisphere ocean 
energy transport can be affected by the errors in simulated cloud- 
radiation interactions. 


Order Number 


27172 (UCRL-JC—115603) High-level message-passing con- 
structs for Zipcode 1.0: Design and implementation. Smith, 
S.G. (Lawrence Livermore National Lab., CA (United States)); Fal- 
gout, R.D.; Still, C.H.; Skjellum, A. Lawrence Livermore National 
Lab., CA (United States). Oct 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9310220-6: Institute of Electrical and Electronic Engineers 
(IEEE) meeting on scalable parallel libraries, Starkville, MS (United 
States), 6-8 Oct 1993). Order Number DE94014748. Source: 
OSTI; NTIS; GPO Dep. 

Zipcode is a message passing system that was initially designed 
for multicomputers and homogeneous networks of computers. This 
paper describes Zipcode “invoices,” which raise the message- 
passing interface of Zipcode to a higher level of abstraction. The 
“gather-send” and “receive-scatter” semantics enable heteroge- 
neous communication. The higher level of abstraction also 
simplifies message passing and reveals more optimizations. We 
explain the utility of these features and give examples of the calling 
sequences that implement them. All of these features are seen as 
enablers for parallel library development and large applications. 


27173 (UCRL-JC—115610) High performance Climate Sys- 
tem Modeling using a domain and task decomposition 
message-passing approach. Ambrosiano, J.J. (and others); Bol- 
stad, J.; Bourgeois, A.J. Lawrence Livermore National Lab., CA 


(United States). Mar 1994. 9p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9405100-9: Scalable high performance computing conference, 
Knoxville, TN (United States), 23 May 1994). Order Number 
DE94013739. Source: OSTI; NTIS; GPO Dep. 

We have developed a climate System Modeling Framework 
(CSMF) for high-performance systems, designed to schedule and 
couple multiple physics simulations packages in a flexible and 
transportable manner. Some of the major packages in the CSMF 
include models of atmospheric and oceanic circulation and chem- 
istry, land surface and sea ice processes, and trace gas 
biogeochemistry. Parallelism is achieved through both domain de- 
composition and process-level concurrency, with data transfer and 
synchronization accomplished through message-passing. Both ma- 
chine transportability and architecture-dependent optimization are 
handled through libraries and conditional compile directives. Pre- 
liminary experiments with the CSMF have been executed on a 
number of high-performance platforms, including the Intel Paragon, 
the TMC CM-5 and the Meiko CS-2, and we are in the very early 
stages of optimization. Progress to date is presented. 


27174 (UCRL-JC—117247) Interpolation of scattered tem- 
perature data measurements onto a worldwide regular grid 
using radial basis functions with applications to global warm- 
ing. Kansa, E.J.; Axelrod, M.C.; Kercher, J.R. Lawrence Livermore 
National Lab., CA (United States). May 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940719-5: World congress on computational and 
applied mathematics, Atlanta, GA (United States), 11-15 Jul 1994). 
Order Number DE94014745. Source: OSTI; NTIS; GPO Dep. 

Our current research into the response of natural ecosystems to 
a hypothesized climatic change requires that we have estimates of 
various meteorological variables on a regularly spaced grid of 
points on the surface of the earth. Unfortunately, the bulk of the 
world's meteorological measurement stations is located at airports 
that tend to be concentrated on the coastlines of the world or near 
populated areas. We can also see that the spatial density of the 
station locations is extremely non-uniform with the greatest density 
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in the USA, followed by Western Europe. Furthermore, the density 
of airports is rather sparse in desert regions such as the Sahara, 
the Arabian, Gobi, and Australian deserts; likewise the density is 
quite sparse in cold regions such as Antarctica Northern Canada, 
and interior northern Russia. The Amazon Basin in Brazil has few 
airports. The frequency of airports is obviously related to the popu- 
lation centers and the degree of industrial development of the 
country. We address the following problem here. Given values of 
meteorological variables, such as maximum monthly temperature, 
measured at the more than 5,500 airport stations, interpolate these 
values onto a regular grid of terrestrial points spaced by one de- 
gree in both latitude and longitude. This is known as the scattered 
data problem. 
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Refer also to citation(s) 23439, 23452, 23477, 23547, 23666, 
23740, 23841, 23968, 24813, 25204, 25263, 25666, 25709, 26205, 
26588, 27094, 27100 


27175 (ANL/DIS/CP-—83044) A highly concurrent transac- 
tion management model. Henschen, L.J. (Northwestern Univ., 
Evanston, IL (United States)); Lee, J.C. Argonne National Lab., IL 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9405175-1: 6. IEEE international conference on computing and 
information, Peterborough (Canada), 26-28 May 1994). Order 
Number DE94013430. Source: OSTI; NTIS; GPO Dep. 

We describe a methodology for transforming sets of database 
transactions into sets of conflict-free transactions which can be 
executed independently and in parallel. The method identifies con- 
flicting tuples and uses buffers in high-speed memory to hold those 
tuples. The separate transactions are then modified to operate on 
both the data base and the relevant buffers. 


27176 (ANL/MSD/CP-82371) A hitchhiker’s guide to mi- 
croscopy and microanalysis using telecommunications, Email 
and The internet. Zaluzec, N.J. Argonne National Lab., IL (United 
States). Mar 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940753— 
20: Microscopy Society of America and Microbeam Analysis 
Society joint meeting, New Orleans, LA (United States), 31 Jul - 5 
aug 1994). Order Number DE94013299. Source: OSTI; NTIS; 
GPO Dep. 

The Information SuperHighway, Email, The Internet, FTP, BBS, 
Modems, : all buzz words which are becoming more and more 
routine in our daily life. Confusing terminology? Hopefully it won't 
be in a few minutes, all you need is to have a handle on a few ba- 
sic concepts and terms and you will be on-line with the rest of the 
“telecommunication experts.” These terms all refer to some type or 
aspect of tools associated with a range of computer-based commu- 
nication software and hardware. They are in fact far less complex 
than the instruments we use on a day to day basis as micro- 
scopist’s and microanalyst’s. The key is for each of us to know 
what each is and how to make use of the wealth of information 
which they can make available to us for the asking. Basically all of 
these items relate to mechanisms and protocols by which we as 
scientists can easily exchange information rapidly and efficiently to 
colleagues in the office down the hall, or half-way around the world 
using computers and various communications media. The purpose 
of this tutorial/paper is to outline and demonstrate the basic ideas 
of some of the major information systems available to all of us to- 
day. For the sake of simplicity we will break this presentation down 
into two distinct (but as we shall see later connected) areas: 
telecommunications over conventional phone lines, and telecom- 
munications by computer networks. 


27177 (CERN-93-07) The MPPC project: Final report. 
Rohrbach, F. (ed.); Anvar, S.; Auge, E.; Basso, A.; Bertrand, J.L.; 
Bishop, R.; Bock, R.; Bogdany, J.; Borgeaud, P.; Brisson, J.C.; Bu- 
geon, F.; Burgun, G.; Calvet, D.; Ducorps, A.; Dufaux, F.; Feyt, J.; 
Gachelin, O.; Gaujour, M.N.; Heuss. Massively Parallel Processing 
Collaboration. European Organization for Nuclear Research, 
Geneva (Switzerland). 20 Dec 1993. 96p. Order Number 
DE94631098. Source: OSTI; NTIS (US Sales Only); INIS. 





We report on the work done in massively parallel processing with 
a view to studying possible solutions for extracting interesting high- 
energy physics particle events at future high-luminosity hadronic 
colliders operating in the TeV energy domain. We concentrate on a 
special Single Instruction Multiple Data (SIMD) architecture: the 
Associative String Processor (ASP). The Massively Parallel Pro- 
cessing Collaboration (MPPC) Project, grouping nine European 
institutes, was launched by CERN to carry out this RandD 
programme. This report, written by partners of the MPPC collabo- 
ration, describes the main results achieved at the end of the 
project: construction of ASP machines, parallel software develop- 
ment and application studies in high-energy physics and in other 
fields of science. A final, positive assessment of the ASP concept 
has been made by the Collaboration. (orig.). 


27178 (INIS-XN-504) A strategic view on nuclear data 
needs. Report by the NEA Secretariat. Nuclear Energy Agency, 
75 - Paris (France). Sep 1993. 33p. (In English, French). Order 
Number DE94629847. Source: OSTI; NTIS (US Sales Only); INIS. 

At its third meeting in October 1992, the NEA Nuclear Science 
Committee (NSC) discussed an interim report from a Working 
Party on scientific data requirements for the 1990s. Discussions 
covered: - the need for more accurate or new scientific nuclear 
data, - the continuing availability of data measurement facilities, - 
the risk of losing expertise with the retirement of experienced sci- 
entists, the role of national and international data centres. It was 
agreed to initiate a strategic review of these questions and to pro- 
duce a synthesis document where the recommendations could be 
presented to Member countries as a proposal for action. A small 
group of NSC members was formed to draft a first version of such 
a report. The group met at the end of January 1993 to discuss the 
layout and content of the document and started to write the differ- 
ent chapters. A draft version of the report was then discussed at a 
NEA Think Tank meeting at the end of May 1993, followed by an 
in-depth discussion at the Nuclear Science Committee meeting in 
early June 1993. The comments and suggestions from these meet- 


ings have been incorporated in the present report. 6 annexes. 


27179 (LA-UR-94-1843) Preparing technical text for trans- 
lation: A comparison between international English and 
methods for simplifying language. Buican, |.; Hriscu, V.; 
Amador, M. Los Alamos National Lab., NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9409164—2: IPCC conference, 
Banff (Canada), Sep 1994). Order Number DE94014465. Source: 
OSTI; NTIS; GPO Dep. 

For the past four and a half years, the International Communica- 
tion Committee at Los Alamos National Laboratory has been 
working to develop a set of guidelines for writing technical and sci- 
entific documents in International English, that is, English for those 
whose native language is not English. Originally designed for docu- 
ments intended for presentation in English to an international 
audience of technical experts, the International English guidelines 
apply equally well to the preparation of English text for translation. 
This is the second workshop in a series devoted to the topic of 
translation. The authors focus on the advantages of using Interna- 
tional English, rather than various methods of simplifying language, 
to prepare scientific and technical text for translation. 


27180 (NUREG—0390-Vol.8-No.1) Topical report review sta- 
tus: Volume 8, No. 1. Nuclear Regulatory Commission, 
Washington, DC (United States). Program Management, Policy De- 
velopment and Analysis Staff. May 1994. 23p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; GPO. 

This report provides industry with procedures for submitting topi- 
cal reports, guidance on how the US Nuclear Regulatory 
Commission (NRC) will process and respond to topical report sub- 
missions, and an accounting of all topical reports currently being 


reviewed by the NRC staff. This report will be published semiannu- 
ally. 


27181 (NUREG—0540-Vol.16-No.4) Title list of documents 
made publicly available: Volume 16, Number 4. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Freedom of information and Publications Services. Jun 1994. 318p. 
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Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the US Nuclear Regulatory Commission (NRC). This 
information includes (1) docketed material associated with civilian 
nuclear power plants and other uses of radioactive materials and 
(2) nondocketed material received and generated by NRC pertinent 
to its role as a regulatory agency. As used here, docketed does 
not refer to Court dockets; it refers to the system by which NRC 
maintains its regulatory records. This series of documents is in- 
dexed by a Personal Author Index, a Corporate Source Index, and 
a Report Number Index. 


27182 (SAND-93-2053C) Periodicals collection manage- 
ment using a decision support system. Compton, M.L.; Moser, 
E.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9406156-1: Spe- 
cial Libraries Association annual conference, Atlanta, GA (United 
States), 11-16 Jun 1994). Order Number DE94010390. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is a multiprogram national labora- 
tory established in 1949. The Library currently uses DOBIS for its 
automated system, including the Periodicals Control function for 
periodical check-in. DOBIS performs processing and contro! func- 
tions adequately, but could not meet our reporting needs. 
Therefore the Library’s Periodicals Decision Team decided that 
they needed another “system” for collection management. A Peri- 
odicals Decision Support System was created using information 
downloaded from DOBIS and uploaded into dBASE IV. The 
Periodical Decision Support System functions as an information- 
processing system that has aided us in making collection 
management decisions for periodicals. It certainly allows us to do 
interactive ad-hoc analysis; although there are no modeling tools 
currently incorporated in the system. We hope that these modeling 
tools will come later. We have been gathering information and de- 
veloping needed reports to achieve this goal. 


27183 (SAND-94-1615C) Using NIAM to capture time de- 
pendencies in a domain of discourse. Becker, S.D. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9408115—1: NIAM-ISDM 1994 
conference, Albuquerque, NM (United States), 24-26 Aug 1994). 
Order Number DE94014183. Source: OSTI; NTIS; GPO Dep. 

This paper addresses the issues surrounding the use of NIAM to 
capture time dependencies in a domain of discourse. The NIAM 
concepts that support capturing time dependencies are in the 
event and process portions of the NIAM metamodel, which are the 
portions most poorly supported by a well-established methodology. 
This lack of methodological support is a potentially serious handi- 
cap in any attempt to apply NIAM to a domain of discourse in 
which time dependencies are a central issue. However, the capa- 
bility that NIAM provides for validating and verifying the elementary 
facts in the domain may reduce the magnitude of the event/ 
process-specification task to a level at which it could be effectively 
handled even without strong methodological support. 


27184 (WHC-SA-2367) Classified computer configuration 
control system (C*S): Revision 3. O'Callaghan, P.B. (Westing- 
house Hanford Co., Richland, WA (United States)); Grambihler, 
A.J. Westinghouse Hanford Co., Richland, WA (United States). Apr 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9405111-5: 16. 
Department of Energy computer security group training conference, 
Denver, CO (United States), 3-5 May 1994). Order Number 
DE94013955. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Portions of the information required to maintain computer config- 
uration and other important operational data are constantly 
changing. An effective method to change the pertinent data without 
affecting the remaining information would aid the computer security 
manager immensely. It is possible to achieve such a tool by devel- 
oping a computer program that uses a properly designed relational 
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database. The purpose of this paper is to present a computer pro- 
gram that accomplishes the required tasks in a personal computer 
or local area network environment. 


27185 (WHC-SP-1090) Classified Computer Configuration 
Control System (C4S), Revision 3, Database Administrator's 
Guide. O'Callaghan, P.B. (Westinghouse Hanford Co., Richland, 
WA (United States)); Nelson, R.A.; Grambihler, A.J. Westinghouse 
Hanford Co., Richland, WA (United States). Apr 1994. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94013970. Source: OSTI; 
NTIS; GPO Dep. 

This document provides a guide for database administration and 
specific information for the Classified Computer Configuration Con- 
trol System (C*S). As a guide, this document discusses required 
database administration functions for the set up of database tables 
and for users of the system. It is assumed that general and user 
information has been obtained from the Classified Computer Con- 
figuration Control System (C*S), Revision 3, User's Information 
(WHC 1994). 


27186 (WHC-SP-—1091) Classified computer configuration 
control system (C‘S), revision 3, user’s information. 
O'Callaghan, P.B. (Westinghouse Hanford Company, Richland, WA 
(United States)); Nelson, R.A.; Grambihler, AJ. Westinghouse 
Hanford Co., Richland, WA (United States). Apr 1994. 78p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE94013969. Source: OSTI; 
NTIS; GPO Dep. 

The Classified Computer Configuration Control System (C*S) al- 
lows security management to track pertinent information concerning 
classified computer systems in the scope of their control. Informa- 
tion is entered by the level security manager that is closest to the 
classified computer system. Managers that are further removed 
from systems can have consolidated information made available to 
them. C*S can be used to generate reports that are as current as 
the last information that was entered into the database. C*S offers 
data entry, data display, and data reporting. The user interface 
uses menus, entry forms, the mouse, and Hot Keys. C*S provides 
help windows that are available at any time by pressing the F1 key. 
C*S has help for each menu, data entry form, and general program 
information. You can browse a help window by pressing the ar- 
rows, page up, or page down keys. You control C*S with program 
options selected from pull-down menus. You “select” by moving a 
highlight bar up and down or across the menu and pressing enter 
on one of the options. The highlight bar is moved using the arrow 
keys, mouse, or selection letters. Notice that a letter of each menu 
option is a different color from the other letters. This is the selec- 
tion letter for that option. If you press the selection letter, the 
highlight bar will move to that option. You can also use a mouse to 
move the highlight bar to the option by moving the mouse pointer 
to the option and pressing the mouse button. Explanation of menu 
options or entry fields appear at the bottom of the screen. These 
explanations should help you use C*S. If you need more help, it is 
available by pressing F1. C*S will bring up a help window for the 
particular option you are working with. The authors of the program 
are P.B. O'Callaghan, A. J. Grambihler, and R.A. Nelson. 
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Refer also to citation(s) 24296, 24810, 24815, 24824 


27187 (CEA-CONF-11767) French nuclear organization. 
Naudet, G. CEA, 75 - Paris (France). 1993. 16p. (CONF-9311221— 
: International Seminar on PWR Technology and Operation, Saclay 
(France), 15-26 Nov 1993). Order Number DE94629834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The French nuclear organization is characterized by two main 
features: the small number of firms involved and the role of the 
Government. In this text we give the French organization for nuclear 
industry and the role of Government and public authorities. 7 figs. 


27188 (IAEA-INFCIRC—2(rev.43)) The members of the 
Agency. International Atomic Energy Agency, Vienna (Austria). 1 
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Feb 1994. 18p. (in Arabic, Chinese, English, French, Russian, Or- 
der Number DE94631078. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The new members since the last list of Member States of the 
Agency was issued (INFCIRC/2/Rev.42) are: Armenia, Coratia, the 
Czech Republic, Lithuania, the Marshall Islands, the Slovak Re- 
public and Uzbekistan. The Attachment to the circular shows the 
dates on which the 120 States became members of the Agency, 
as well as those States whose application for membership of the 
Agency was approved by the General Conference, but who have 
not yet deposited an instrument of acceptance of the Statute. 


27189 (IAEA-INFCIRC-377(add.4)) Text of an African re- 
gional co-operative agreement for research, development and 
training related to nuclear science and technology: Status of 
Acceptances as of 1 January 1994. International Atomic Energy 
Agency, Vienna (Austria). Feb 1994. 6p. (in Arabic, Chinese, Eng- 
lish, French, Russian, Order Number DE94631079. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An African Regional Co-operative Agreement for research, devel- 
opment and training related to nuclear science and technology is 
presented. 


27190 (IAEA-TECDOC-—743) ASCOT guidelines: Guidelines 
for organizational self-assessment of safety culture and for 
reiviews by the Assessment of Safety Culture in Organizations 
Team. International Atomic Energy Agency, Vienna (Austria). May 
1994. 67p. Order Number DE94631080. Source: OSTI; NTIS (US 
Sales Only); INIS. 

These guidelines describe an approach used in conducting an 
Assessment of Safety Culture in Organizations Team (ASCOT) re- 
view. They are intended to assist the team members in conducting 
their reviews and at the same time provide guidance to hosts 
preparing to receive an ASCOT review. They may also be used by 
any organization wishing to conduct their own self-assessment of 
safety culture, independent of an ASCOT review. 


27191 (SKI-94-2) Safety evaluation by living probabilistic 
safety assessment: Procedures and applications for planning 
of operational activities and analysis of operating experience. 
Johanson, Gunnar (Industriell Processaekerhet AB, Bromma (Swe- 
den)); Holmberg, J. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Jan 1994. 125p. Order Number 
DE94628369. Source: OSTI; NTIS; INIS. 

Living Probabilistic Safety Assessment (PSA) is a daily safety 
management system and it is based on a plant-specific PSA and 
supporting information systems. In the living use of PSA, plant sta- 
tus knowledge is used to represent actual plant safety status in 
monitoring or follow-up perspective. The PSA model must be able 
to express the risk at a given time and plant configuration. The 
process, to update the PSA model to represent the current or 
planned configuration and to use the model to evaluate and direct 
the changes in the configuration, is called living PSA programme. 
The main purposes to develop and increase the usefulness of 
living PSA are: Long term safety planning: To continue the risk as- 
sessment process started with the basic PSA by extending and 
improving the basic models and data to provide a general risk 
evaluation tool for analyzing the safety effects of changes in plant 
design and procedures. Risk planning of operational activities: To 
support the operational management by providing means for 
searching optimal operational maintenance and testing strategies 
from the safety point of view. The results provide support for risk 
decision making in the short term or in a planning mode. The oper- 
ational limits and conditions given by technical specifications can 
be analyzed by evaluating the risk effects of alternative require- 
ments in order to balance the requirements with respect to 
operational flexibility and plant economy. Risk analysis of operating 
experience: To provide a general risk evaluation tool for analyzing 
the safety effects of incidents and plant status changes. The analy- 
ses are used to: identify possible high risk situations, rank the 
occurred events from safety point of view, and get feedback from 
operational events for the identification of risk contributors. This re- 
port describes the methods, models and applications required to 
continue the process towards a living use of PSA. 19 tabs, 20 figs. 
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Residues from a CFB-system: Methods used in the dk-TEKNIK 
laboratory to characterize residual products from the 20 MW 
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Low frequency ultrasonic nondestructive inspection of alu- 
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Moisture content as a predictor of coal hydrophobicity, 19:23387 
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Support minimized inversion of acoustic and elastic wave scatter- 
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The analysis and minimization of oxygen contamination in the 
powder processing of molybdenum disilicide, 19:25080 (R;US) 
The mechanism of the oligomerization of thiophene-based para- 
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The relationship of structure to superconductivity in the Pr-Ba-Cu- 
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Thermochemical decomposition and isomerization of polysila- 
cyclodialkynes and thermochemical and photochemical 
decomposition of cyciopolysilylketenes, 19:25232 (R;US) 
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*He ion channeling in Y-Ba-Cu-O film on SrTiO3 substrate, 
19:26825 (IA;RU;In Russian) 

Acoustic emission study of structural changes in ionic and ceramic 
microheterogeneous materials after hydrogenation and irradia- 
tion, 19:25079 (IA;RU;in Russian) 

Acoustic technique of diagnostics of charged particle beam au- 
todeflection to diectric surface, 19:26808 (IA;RU;in Russian) 

Analysis of hydrogen in ZnSe using charged-particle beams, 
19:25180 (IA;RU;in Russian) 

Analysis of the composition and structure of anodic aluminium oxide 
by the Rutherford back scattering, 19:25179 (IA;RU;In Russian) 

Anomalous property of linear polarization of coherent 
bremsstrahlung of relativistic electrons in crystal, 19:26631 
(IA;RU;In Russian) 

Antiproton channeling, 19:26794 (IA;RU;In Russian) 

Application of a wide-band energy-dispersion filter in the PIXE 
analysis of fiber optics materials, 19:25183 (IA;RU;In Russian) 
Application of multicharged carbon and nitrogen ions with the en- 
ergy of 5-7 MeV to the determination of gold trace amounts, 

19:25185 (IA;RU;In Russian) 
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Irradiation and performance of depleted uranium, 19:24547 (R;US) 
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Slug temperature after H2O stoppage, 19:24375 (R;US) 
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program, 19:24528 (R;US) 
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Summary status report internal corrosion of ribbed aluminum pro- 
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posure, 19:24385 (R;US) 
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Supplement C to Production Test IP-669-AC depleted uranium ir- 
radiation: Smaller reactors, 19:24326 (R;US) 
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Supplementary birch production, 19:24187 (R;US) 

Supplementary E-N load conversion ratio data, 19:24497 (R;US) 

Supplementary report of preliminary testing production test IP- 
234-AE: Supplement 2, Project CG-775, prototype testing of the 
190-K process pumping units, 19:24471 (R;US) 
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Unusual incident report No. 25 crossheader damage, 19:24561 
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tor, 19:24246 (R;US) 
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Precision and accuracy of manual water-level measurements taken 
in the Yucca Mountain area, Nye County, Nevada, 1988-1990: 
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Saturation levels and trends in the unsaturated zone, Yucca 
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Modification of phase transition in cesium nitrate by +-irradiation, 
19:25125 (IA;RU;in Russian) 

Moessbauer and magnetic study of SmFe,,_,Co,Ti compounds, 
19:26751 (IA;RU;in Russian) 

Moessbauer spectroscopic study of 5’Co behaviour in Cs2FeO, 
matrix, 19:25176 (IA;RU;in Russian) 

Moessbauer spectroscopy in geology, 19:25960 (IA;RU;In Russian) 

Moessbauer spectroscopy of Geissler phases 
MeCoz_,Sn(Me=Ti,Zr,Hf), 19:25007 (IA;RU;In Russian) 

Moessbauer spectroscopy on impurity Fe>” nuclei in 
BigSr2Ca;Cu20, HTSC in amorphous and crystalline states, 
19:25074 (IA;RU;in Russian) 

Moessbauer studies of medicinal plants, 19:25174 (IA;RU;In Rus- 
sian) 

Moessbauer studies of phase formation if Bi, »>Sn2Ca;Cu2zO0, HTSC 
ceramics out of amorphous state, 19:25073 (IA;RU;In Russian) 
Moessbauer studies of properties in complex structure of ferrite 

garnet-HTSC, 19:25071 (IA;RU;In Russian) 

Moessbauer study of high temperature pulsed plasma irradiation 
effect on atom redistribution in surface layers of 12Ch13MBFR, 
19:26730 (IA;RU;In Russian) 

Moessbauer study of hyperfine interactions in Er (Fe;_,Mnx)o 
system, 19:26743 (IA;RU;In Russian) 

Moessbauer study of oxidation kinetics in YBapCu3O,, under 
electron irradiation, 19:25008 (IA;RU;In Russian) 

Moessbauer study of phase transformation in iron-oxygen and 
iron-boron implanted systems, 19:26735 (IA;RU;In Russian) 

Moessbauer study of powerful ion beam effects on alloys, 
19:26729 (IA;RU;In Russian) 

MSR-study of the local magnetic field in alpha-BizO3, 19:26724 
(1A;RU) 

Muon spin relaxation in crystals with defects, 19:26716 (IA;RU;In 
Russian) 

Nature of anomalous change of Fe-57 Moessbauer spectra iso- 
meric shift in small angle boundaries of high pure tungsten 
grains, 19:26732 (IA;RU;In Russian) 

NGR_ investigation of mechanical comminution effect on 
Nd,s5Fe77Be alloy structure and properties, 19:26733 (IA;RU;In 
Russian) 

NGR spectroscopy of iron-manganese alloys under pressure in- 
situ, 19:26731 (IA;RU;In Russian) 

Nuclear orientation of Lu odd isotopes in gadolinium, 19:26511 
(IA;RU;In Russian) 

On crystal optimal orientation during superstructure visualization, 
19:26800 (IA;RU;In Russian) 

On effects of dynamical diffraction in parametric X radiation, 
19:26630 (iA;RU;In Russian) 





On limit of td(dd) reactions effect during axis channeling in crys- 
tals, 19:26803 (IA;RU;in Russian) 

On nature of quadrupole duplicate asymmetry in Moessbauer spec- 
tra of Fe base amorphous alloys, 19:26748 (IA;RU;In Russian) 
On radiation of high energy particle beams at their multiple scat- 

tering on bent crystal atom chains, 19:26764 (IA;RU;in Russian) 

On the role of dynamic stresses in phase transformations under ir- 
radiation, 19:25014 (IA;RU;In Russian) 

ON ultrasound generation during channeling, 19:26801 (IA;RU;In 
Russian) 

One-coordinate detector for positron diagnostics, 19:25588 
(IA;RU;In Russian) 

Orientation dependence of electron-positron pair ionization energy 
losses in crystals, 19:26812 (IA;RU;In Russian) 

Orientation effect in ionization energy losses of relativistic elec- 
trons in monocrystals, 19:26807 (IA;RU;In Russian) 

Oxygen exchange in YBaCu3QO¢,, ceramics. In situ Moessbauer 
spectroscopy at high temperatures, 19:25177 (IA;RU;In Russian) 

Paramagnetic defects in silicon induced by high energy (16 MeV) 
nitrogen ion implantation, 19:26818 (IA;RU;In Russian) 

Peculiarities of characteristics of relativistic electron radiation in 
heavy element monocrystals, 19:26634 (IA;RU;In Russian) 

Peculiarities of relativistic electron radiation angular distribution in 
crystal during movement near crystallographic planes, 19:26813 
(IA;RU;in Russian) 

Peculiarity of ion resonance elastic scattering use in nuclear mi- 
croanalysis, 19:26820 (IA;RU;in Russian) 

Perspectives of direct experimental calibration of Moessbauer iso- 
mer shift, 19:25587 (IA;RU) 

Physicochemical processes of muonium interaction with biopro- 
tectors, 19:26672 (IA;RU;In Russian) 

Plane channeling stochastic theory, 19:26798 (IA;RU;In Russian) 

Point defect complex change during hard high energy ion implan- 
tation, 19:26814 (IA;RU;In Russian) 

Positron annihilation and superconductivity, 19:26878 (IA;RU;In 
Russian) 

Positronium hyperfine interactions in crystal, 19:26762 (IA;RU;In 
Russian) 

Positronium in YBazCu307_,,, 19:25077 (IA;RU;In Russian) 

Precise time coupler unit in the time analysis system of scattered 
gamma radiation, 19:25586 (IA;RU;in Russian) 

Problem of diagnostics of ultradispersed natural Fe-Mn hydroxides 
from Moessbauer spectra, 19:25173 (IA;RU;In Russian) 

Radiation of modulate finite particle beam in monocrystal with ac- 
count of multiple scattering, 19:26625 (IA;RU;In Russian) 

Radiation yields in diamond thick monocrystals, 19:26809 
(IA;RU;In Russian) 

Radiation yields in silicon thick monocrystals, 19:26810 (IA;RU;In 
Russian) 

Radiative losses of electrons with energy ~1 GeV in W and Ge 
oriented monocrystals, 19:26633 (IA;RU;In Russian) 

Regular chaotic quantum states during plane channeling, 
19:26802 (IA;RU;In Russian) 

Relashionship Pe3Pt invar NGR-spectra behaviour and magnetic 
proiperties to heat treatment, 19:26755 (IA;RU;In Russian) 

Relativistic descriltion of hyperfine structure at unpointed mup- 
tipole nuclear momenta, 19:26453 (IA;RU;Iin Russian) 

RMz type zone magnetic neutron diffraction analysis, 19:26744 
(IA;RU;in Russian) 

Search of Ag gamma-quantum resonance absorption in silver 
monocrystals, 19:26719 (IA;RU;In Russian) 

Second surface state of channeling electrons, 19:26795 (IA;RU;In 
Russian) 

Semiclassical approximation in the theory of relativistic particle ra- 
diation in crystals, 19:26626 (IA;RU;In Russian) 

Simulation of atom collision cascades in irradiations of polymer 
targets by light ions, 19:26620 (IA;RU;in Russian) 

Simulation of hydrogen-metal system properties by uSR- 
experimental data, 19:26727 (IA;RU;In Russian) 

Simultaneous Moessbauer investigation of hyperfine interactions 
on surface, near-surface and in volume of monocrystals, 
19:26720 (IA;RU;In Russian) 

Spectral-angular distribution of electron gamma radiation in thick 
crystals, 19:26628 (IA;RU;In Russian) 


Naerings- og Energidepartementet, Oslo (Norway) 


Spin fluctuation in U(In, Sn)3 heavy-fermion paramagnetic, 
19:26742 (IA;RU;in Russian) 

Spin system dynamics in angular distribution of oriented nuclei 
gamma-radiation in large heterogeneous broadening with al- 
lowance for electric quadrupole interactions, 19:26723 (IA;RU;In 
Russian) 

Spin-slip model of rare earth metal helicals structures and hyper- 
fine interactions, 19:26741 (IA;RU;In Russian) 

Structure formation in films under pulsed irradiation by laser 
plasma, 19:25010 (IA;RU;iIn Russian) 

Study into the processes in surface layer of titanium alloys under 
copper ion beam irradiation, 19:25011 (IA;RU;In Russian) 

Study of acceptor impurity in silicon by u-SR method, 19:26725 
(IA;RU;In Russian) 

Study of charged particle irradiation effects on YBa2Cus gg Feo 920; 
by Moessbauer effect, 19:26738 (IA;RU;In Russian) 

Study of defects induced by boron ion implantation in silicon crystals 
with different impurity composition, 19:26817 (IA;RU;In Russian) 

Study of defects induced by high energy V-group ion implantation 
in silicon, 19:26815 (IA;RU;in Russian) 

Study of high-tc superconductors and family compounds magnetic 
properties by uSR-spectroscopy, 19:26876 (IA;RU;in Russian) 
Study of implanted hydrogen behaviour in carbon-graphite materi- 
als RGT, USB-15 and 5-d C-C composite, 19:25124 (IA;RU;In 

Russian) 

Study of iron ion implanted magnesium oxide layers by RBS/C 
method, 19:25078 (IA;RU;In Russian) 

Study of layered structure by positron annihilation technique, 
19:26761 (IA;RU;In Russian) 

Study of magnetic hyperfine interactions of 5’Fe and '®'Ta nuclei 
in NdFez high pressure phase, 19:26753 (IA;RU;In Russian) 
Study of magnetic transitions in Y2Cu2Os5 by wSR technique, 

19:26756 (IA;RU;In Russian) 

Study of metallized mutually stirred subsurface layers of glass 
modified by ion beam treatment, 19:25127 (IA;RU;In Russian) 
Study of multilayer submicron thickness structure by characteristic 
X-ray excited by average energy protons, 19:26766 (IA;RU;In 

Russian) 

Study of muonium reaction with impurity atom and quartz crystal 
lattice defects, 19:26671 (IA;RU;In Russian) 

Study on the threshold effect in energy dependence of hard part of 
resonance roentgen transition radiation spectrum of relativistic 
electrons, 19:26623 (IA;RU;In Russian) 

Sublimation of nickel-free austenitic steel intensified by ion bom- 
bardment, 19:25013 (IA;RU;in Russian) 

Superconductivity and Cul node amagnetic ordering in 
YBazCugOy at 6.00<y<7.00, 19:26880 (IA;RU;in Russian) 

Technique of calculation of hard muonic atom potential with al- 
lowance for E2-, E4-deformation effects and non-axial nucleus, 
19:26670 (IA;RU;in Russian) 

Temperature dependence of quadrupole interaction of 5’Fe in 
YBazCu3O¢, 19:25072 (IA;RU;In Russian) 

The use of medium energy ion beams for study of crystal scintilla- 
tion, 19:25128 (IA;RU;In Russian) 

Time oscillation during orthopositronium decay in magnetic field, 
19:26757 (IA;RU;in Russian) 

To question of communication of nuclei spin quadrupole and 
dipole-dipole interaction in metallic crystals, 19:26754 (IA;RU;In 
Russian) 

Two-coordinate detectors of annihilation gamma quanta, 19:25589 
(IA;RU;In Russian) 

Variations in magnetic properties of Feg,_,W,B,¢(X=0-5) system 
amorphous alloys on crystallization, 19:25000 (IA;RU;In Russian) 


MSE, Inc., Butte, MT (United States) 


Projects at the Component Development and Integration Facility: 
Quarterly technical progress report, 1 October-31 December 
1998, 19:25902 (R;US) 
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Naerings- og Energidepartementet, Oslo (Norway) 


Facts publication: Norwegian petroleum activity 1994, 19:24788 
(R;NO;In Norwegian) 
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Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 


Nationaal inst. voor Kernfysica en Hoge-Energiefysica 

(NIKHEF), Amsterdam (Netherlands). Sectie H 

A new perspective on electroweak strings, 19:26377 (R;NL) 

Abelian Chern-Simons theory as the strong large-mass limit of 
topologically massive abelian gauge theory: the Wilson loop, 
19:26343 (R;NL) 

An optimal method of moments to measure the charge asymmetry 
at the Z°, 19:25666 (R;NL) 

Antifield dependence of anomalies, 19:26346 (R;NL) 

Baecklund transformations and zero-curvature representations of 
systems and partial differential equations, 19:26347 (R;NL) 

BBBREM - Monte Carlo simulation of radiative Bhabha scattering 
in the very forward direction, 19:26431 (R;NL) 

Brownian motion and the heat equation on superspace and anys- 
pace, 19:26344 (R;NL) 

Existence of a new instanton in constrained Yang-Mills-Higgs the- 
ory, 19:26340 (R;NL) 

Generation of pseudo-random variates with fixed sum and prod- 
uct, 19:27162 (R;NL) 

Heavy flavour physics at LEP, 19:26428 (R;NL) 

Heavy-flavor production, 19:26430 (R;NL) 

Monte Carlo simulation of the microstrip gas counter, 19:25663 
(R;NL) 

Simulation of frontend preamplifiers for the MSGC, 19:25664 (R;NL) 

Structure of BRS-invariant local functionals, 19:26345 (R;NL) 

Study of inclined particle tracks in micro strip gas counters, 
19:25665 (R;NL) 

SUSY in the sky, 19:26342 (R;NL) 

The matrix element for radiative Bhabha scattering in the forward 
direction, 19:26429 (R;NL) 

The quantum symmetry of rational field theories, 19:26348 (R;NL) 

The universality of the shift of the Chern-Simon parameter for a 
general class of BRS invariant regularizations, 19:26341 (R;NL) 

Towards a classification of rational Hopf algebras, 19:26349 (R;NL) 


Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam 

(Netherlands) 
Gravity dependent condensation pressure drop and heat transfer 
in ammonia two-phase heat transport systems, 19:25412 (R;NL) 


National Aeronautics and Space Administration, Cleveland, OH 

(United States). Lewis Research Center 

Effects of thermomechanical processing on tensile and long-time 
creep behavior of Nb-1%Zr-0.1%C sheet, 19:24975 (R;US) 

Scoping calculations of power sources for nuclear electric propul- 
sion, 19:24179 (R;US) 

Solid State Technology Branch of NASA Lewis Research Center: 
Fifth Annual Digest, 19:26886 (R;US) 


National Aeronautics and Space Administration, Pasadena, CA 
(United States) 

Surfactant studies for bench-scale operation: Final technical 

progress report, July 1, 1992—March 31, 1994, 19:23382 (R;US) 


National Electricity Co., Sofia (Bulgaria) 

State of the art and trends of the electricity in Bulgaria, 19:24790 
(1;BG;In Bulgarian) 

National Inst. for Fusion Science, Nagoya (Japan) 

A 6 MeV heavy ion beam probe for the large helical device, 
19:27042 (R;JP) 

A simple, semi-quantitative method for measuring pulsed soft x- 
rays, 19:26976 (RA;JP) 

Development of high time-resolution laser flash equipment for 
thermal diffusivity measurements using miniature-size speci- 
mens, 19:27041 (R;JP) 

Efficiencies of the ICRF minority heating in the CHS and LHD 
plasmas, 19:26974 (R;JP) 

Formation and ‘self-healing’ of magnetic islands in finite-8 Helias 
equilibria, 19:26973 (R;JP) 

Large amplitude Langmuir and ion-acoustic waves in a relativistic 
two-fluid plasma, 19:26975 (R;JP) 

Lecture note on the bases of plasma physics, 19:26979 (R;JP;In 
Japanese) 

Radiative collapse in a Z-pinch powered by Blumlein generator, 
19:26977 (RA;JP) 

Soft x-ray radiation from metal vapor puff Z-pinch plasmas, 
19:26978 (RA;JP) 
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The effect of magnetic field configuration on particle pinch velocity 
in compact helical system (CHS), 19:27040 (R;JP) 

National Inst. for Occupational Safety and Health, Morgantown, 
WV (United States) 

Toxicity studies of mild gasification products: Quarterly report, 
October-December 1993, 19:23434 (R;US) 

National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States) 

Coal liquefaction process streams characterization and evaluation: 
Analysis of coal-derived synthetic crude from HRI CTSL Run 
CC-15 and HRI Run CMSL-2, 19:23367 (R;US) 

National Institute for Petroleum and Energy Research (NIPER) final 
report, [October 1, 1983—December 31, 1993], 19:23464 (R;US) 

National Inst. of Radiological Sciences, Chiba (Japan) 

Energy loss, range and fluence distributions, total reaction and 
projectile fragment production cross sections for proton-nucleus 
and nucleus-nucleus interactions, 19:26263 (R;JP) 

Irradiation of 135 MeV/u carbon and neon beams for studies of ra- 
diation biology, 19:25467 (R;JP) 

National inst. of Standards and Technology (MSEL), Gaithers- 
burg, MD (United States) 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Final report, 19:25247 (R;US) 

National Inst. of Standards and Technology (MSEL), Galthers- 
burg, MD (United States). Ceramics Div. 

Low-temperature fabrication of transparent silicon nitride, 
19:25087 (R;US) 

National Inst. of Standards and Technology (NEL), Gaithers- 
burg, MD (United States). Center for Computing and 
Applied Mathematics 

Measuring performance of parallel computers: Final report, 
19:27101 (R;US) 

Measuring performance of parallel computers: Progress report, 
1989, 19:27102 (R;US) 

National Inst. of Standards and Technology, Gaithersburg, MD 
(United States) 

Ceramic characterization, 19:25057 (R;US) 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Progress report, 19:25248 (R;US) 

National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 

A calculational study of intermediate neutron spectrometry based 
on the detection of successive two reactions with a hydrogen re- 
coil followed by a neutron capture, 19:25647 (RA;JP) 

A measurement of effective volume of a proportional counter using 
a collimated thermal neutron beam, 19:25648 (RA;JP) 

A study of a dielectric cryogenic microcalorimeter for X-ray detec- 
tion, 19:25644 (RA;JP) 

A study of distributed radiation sensing method using plastic scin- 
tillation fiber, 19:25652 (RA;JP) 

Accelerator issues, 19:25518 (RA;JP) 

Analysis of EGS4 code system on Alpha AXP computer, 19:27153 
(RA;JP;In Japanese) 

Application of Transputers to second level trigger at VENUS, 
19:25635 (RA;JP) 

Average energy expended per scintillation photon and energy res- 
olution in solid scintillators, 19:25638 (RA;JP) 

Beam life time from beam-beam bremsstrahlung, 19:25524 (RA;JP) 

CESR upgrade and conversion to a B factory, 19:25550 (RA;JP) 

Consideration on electron linac and target system for the positron 
factory. 2, 19:25527 (RA;JP;In Japanese) 

Depth and time resolved dynamics for excited states in ion track, 
19:25650 (RA;JP) 

Development and use of a dual-parameter multichannel analyzer: 
Calibration measurements for efficiency and response functions 
of the NE213 scintillator by a 252Cf spontaneous fission source, 
19:25642 (RA;JP) 

Development of a radioactive gas monitor using scintillation fibers, 
19:25645 (RA;JP) 

Distributed control and data acquisition for the EUROGAM gamma 
ray spectrometer, 19:25633 (RA;JP) 

Distribution of imparted energy in water irradiated by electron 
beams from LINAC, 19:26142 (RA;JP;In Japanese) 

Energy response characteristics of silicon surface barrier detector, 
19:25639 (RA;JP) 





Evaluation of fluence to dose equivalent conversion coefficients 
for high energy photons, 19:26143 (RA;JP;In Japanese) 

Gamma-ray spectrometry with a Ge detector: Significance of in- 
strument function on energy calibration, 19:25643 (RA;JP) 

High Energy Physics (HEP) benchmark program, 19:27152 
(RA;JP;In Japanese) 

Identification of radionuclide in radioactivity measurement with 
imaging plate, 19:25646 (RA;JP) 

Implementation of photo-nuclear process in EGS-4 code, 
19:25526 (RA;JP;In Japanese) 

Interaction region issues overview, 19:25522 (RA;JP) 

Local chromatic correction scheme for LER of PEP-Il, 19:25551 
(RA;JP) 

Metrological capability of neutron radiography, 19:25653 (RA;JP) 

Multi-parameter measurement using gridded-ionization chamber, 
19:25649 (RA;JP) 

On the recombination model for the energy resolution in ionization 
chamber filled with liquid Argon or Xenon, 19:25637 (RA;JP) 

Optical observation of self-quenching streamers by using an 
image-intensifier system, 19:25636 (RA;JP) 

PEP-II design update and R and D results, 19:25521 (RA;JP) 

Performance of the TOPAZ vertex chamber under beam condi- 
tions, 19:25634 (RA;JP) 

Physics at B-factories (a theoretical talk), 19:25519 (RA;JP) 

Proceedings of the 18th linear accelerator meeting in Japan, 
19:25525 (R;JP;in Japanese, English) 

Production and use of '®N high energy 7-rays by an electron lin- 
ear accelerator, 19:24117 (RA;JP) 

Pulse shape discrimination with proportional counters for neutron 
detection, 19:25640 (RAL) 

Radioisotopic impurity of 2°’Bi in BGO scintillators, 19:25654 
(RA;JP) 

Results of beam physics studies in CESR, 19:25523 (RA;JP) 

Simulation of electron/positron convertor for SPring-8, 19:25552 
(RA;JP;In Japanese) 

The B-factory project at KEK, 19:25520 (RA;JP) 

Two-dimensional pulse-shape discrimination for high-energy neu- 
trons with liquid scintillation detectors, 19:25641 (RA;JP) 

X-ray or UV-ray imaging sensor utilizing optically stimulated lumi- 
nescence phenomenon in Eu-doped KCI phosphors, 19:25651 
(RA;JP) 


National Renewable Energy Lab., Golden, CO (United States) 

Advanced hydrogen utilization technology demonstration, 
19:24950 (R;US) 

Analysis of a two-bladed, teetering-hub turbine using the 
ADAMS® software, 19:24029 (R;US) 

Automated solar cell assembly team process research: Annual 
subcontract report, 1 January 1993-31 December 1993, 
19:23987 (R;US) 

Availability of direct normal radiation for solar furnace processing: 
A case study, 19:23970 (R;US) 

Continuous roll-to-roll amorphous silicon photovoltaic manufactur- 
ing technology: Semiannual subcontract report, 1 April 1993-30 
September 1993, 19:23985 (R;US) 

Cooling the greenhouse effect: Options and costs for reducing 
COz emissions from the American Electric Power Company, 
19:25862 (R;US) 

DOE 5700.6C, 10CFR830.120, DOE-ER-STD-6001-92, and 
Covey-based TQM: A historical perspective on current issues in 
research environments, 19:27078 (R;US) 

Energy implications of glass-container recycling, 19:24909 (R;US) 

Guide to research facilities, 19:24758 (R;US) 

Hydrogen-air mixing evaluation in reciprocating engines, 19:24938 
(R;US) 

Impacts of alternative fuels on air quality, 19:25861 (R;US) 

Injector spray characterization of methanol in reciprocating en- 
gines, 19:24937 (R;US) 

Mobil Solar Energy Corporation thin EFG octagons: Final subcon- 
tract report, 1 April 1992-31 January 1994, 19:23988 (R;US) 
Modeling renewable energy resources in integrated resource plan- 

ning, 19:24793 (R;US) 


Nevada Univ., Las Vegas, NV (United States) 


Module process optimization and device efficiency improvement 
for stable, low-cost, large-area, cadmium telluride-based photo- 
voltaic module production: Final subcontract report, 1 July 
1990-30 April 1994, 19:23991 (R;US) 

PV Cz silicon manufacturing technology improvements: Semian- 
nual subcontract report, 1 April 1993-30 September 1993, 
19:23986 (R;US) 

Research on stable, high-efficiency, amorphous silicon multijunc- 
tion modules: Final subcontract report, 1 May 1990-30 June 
1993, 19:23989 (R;US) 

Research on stable, high-efficiency amorphous-silicon multijunc- 
tion modules: Annual subcontract report, November 1, 
1992—March 31, 1994, 19:25132 (R;US) 

SAVEnergy Action Plans, 19:24773 (R;US) 

Silicon-Film™ photovoltaic manufacturing technology: Annual sub- 
contract report, 15 November 1992-15 October 1993, 19:23990 
(R;US) 

Site-specific solar resource measurements for industrial solar ap- 
plications, 19:23969 (R;US) 

Small-angle x-ray scattering studies of microvoids in amorphous 
silicon-based semiconductors: Annual subcontract report, 1 
February 1992-31 January 1993, 19:23984 (R;US) 

Stakeholder analysis methodologies resource book, 19:24792 
(R;US) 

Structural testing of the North Wind 250 composite rotor joint, 
19:24027 (R;US) 

Sunrayce 93: The hottest new sport on campus: Technical report, 
19:24943 (R;US) 

The strategic use of renewables to achieve demand-side manage- 
ment impact, 19:24791 (R;US) 

Using research metrics to evaluate the International Atomic En- 
ergy Agency guidelines on quality assurance for R&D, 19:23867 
(R;US) 

Wind/hybrid power system test facilities in the United States and 
Canada, 19:24028 (R;US) 


National Research Center for Coal and Energy, Morgantown, 
WV (United States) 
Decontamination Systems Information and Research Program: 
Quarterly report, October-December 1993, 19:23853 (R;US) 


Nauchno-issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (Russian Federation) 

Experimental study on characteristics of accelerated electron 
beam of the LUEhR-20M therapeutical linear accelerator, 
19:25537 (R;RU;In Russian) 

Optimization of a multigap resonator geometry in an alternating 
phase-focusing accelerator, 19:25466 (R;RU;In Russian) 

To the development of cryogenic coaxial current leads, 19:26262 
(R;RU;In Russian) 

Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands) 

An experimental comparison of the characteristics of seven com- 
mercial PV-inverters, 19:23992 (R;NL) 

Calculation method for torque transients in drive trains of variable 
speed wind turbines after grid failure, 19:24026 (R;NL) 

Characteristic calculations in the scope of the PHATAS-2 transfer 
from ECN to CRES, 19:24025 (R;NL) 

Contribution to the development of the European wind-diesel engi- 
neering design tools: Dynamic modelling and validation, 
19:24024 (R;NL) 

ECN nuclear energy. A bird’s eye view, 19:24764 (R;NL) 

Incentives to strengthen international co-operation in R and D for 
advanced nuclear power technology, 19:24066 (R;NL) 

INFCE Review. Pt. A: Introduction, fuel cycles and technologies, 
19:24065 (R;NL) 

Progress report 1992 on fusion technology tasks, 19:27009 (R;NL) 

Study of the retrievability of radioactive waste from a deep under- 
ground disposal facility: 2nd progress report April 1993 - 
September 1993, 19:23638 (R;NL) 

Testing of inverters for grid connected PV systems, 19:23993 (R;NL) 

Nevada Univ., Las Vegas, NV (United States) 

Calculation of ka for plutonium in high-level waste packages, 
19:23608 (R;US) 

Experimental heat transfer and fluid flow over drift-emplaced can- 
isters, 19:23612 (R;US) 
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Nevada Univ., Las Vegas, NV (United States) 


Heat transfer effects in vertically emplaced high level nuclear 
waste container, 19:23613 (R;US) 

Investigation of faulted tunnel models by combined photoelasticity 
and finite element analysis, 19:23607 (R;US) 

Investigation of stress in a circular tunnel due to overburden and 
thermal loading of horizontally placed 21 PWR multi purpose 
canisters, 19:23609 (R;US) 

Multi-barrier borehole canister designs for a tuff repository, 
19:23611 (R;US) 

Review of advanced techniques for waste canister labeling, 
19:23606 (R;US) 

Simulation of heat transfer around a canister placed horizontally in 
a drift, 19:23610 (R;US) 


Nevada Univ., Las Vegas, NV (United States). Water Resources 
Center 
Thermal flowmeter modification for the addition of a packer and 
pump, 19:25910 (R;US) 


Nevada Univ., Reno, NV (United States). Desert Research inst. 

Great Basin paleoenvironmental studies project: Technical progress 
report: Fourth quarter, March—May, 1994, 19:23631 (R;US) 

Origin of elevated water levels encountered in Pahute Mesa em- 
placement boreholes: Preliminary investigations, 19:25908 
(R;US) 

The origin of elevated water levels in emplacement boreholes, 
Pahute Mesa, Nevada Test Site: A numerical study, 19:25909 
(R;US) 


New Energy and industrial Technology Development Organiza- 
tion, Tokyo (Japan) 

Coal energy that is friendly to the earth, 19:23431 (IA;JP;In Japan- 
ese) 

Development of an overall technology for phosphoric acid fuel 
cells.: Research and development of a fuel cell power genera- 
tion system for business use, 19:24831 (IA;JP;ln Japanese) 

Development of comprehensive technology for phosphoric acid 
fuel cells.: High-efficiency turbine/compressor, 19:24850 
(IA;JP;In Japanese) 

Development of comprehensive technology for phosphoric acid 
fuel cells.: System studies, 19:24851 (IA;JP;In Japanese) 

Development of comprehensive technology for phosphoric acid 
fuel cells.: Fuel cell power generation system for business use, 
19:24853 (IA;JP;in Japanese) 

Future development of coal thermal power generation technology, 
19:24042 (IA;JP;in Japanese) 

Integrated technological development of phosphoric acid fuel cells.: 
Research and development of a fuel cell power generation sys- 
tem used in an isolated island, 19:24837 (IA;JP;in Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power genera- 
tion system for business use, 19:24838 (IA;JP;in Japanese) 

Integrated technological development of phosphoric acid fuel cells.: 
Research and development of a fuel cell power generation sys- 
tem used in an isolated island, 19:24842 (IA;JP;In Japanese) 

Integrated technological development of phosphoric acid fuel cells.: 
Trial fabrication and operational research on a fuel cell power gen- 
eration system for business use, 19:24847 (IA;JP;In Japanese) 

Integrated technological development of phosphoric acid fuel cells.: 
Research and development of a fuel cell power generation sys- 
tem used in an isolated island, 19:24849 (IA;JP;in Japanese) 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 
(l;JP;In Japanese) 

Overview of coal bed methane production and research in the 
U.S., 19:23410 (IA;JP;in Japanese) 

Pressurized fluidized bed combined power generation system, 
19:23427 (IA;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: Field 
test project in the good solar radiation area (rest home), 

19:23997 (I;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: Sew- 
erage/night soil treatment plant in the good solar radiation area, 
19:23998 (R;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: Field 


test project in a standard area (musium), 19:23999 (I;JP;In 
Japanese) 
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Report on a photovoltaic power generation field test project.: Gov- 
ernmental lodging/rest heme in snowy areas, 19:24000 (I;JP;in 
Japanese) 

Report on a photovoltaic power generation field test project.: Park 
in a snowy area, 19:24001 (I;JP;in Japanese) 

Report On a photovoltaic power generation field test project.: Ele- 
mentary/junior high/senior high school in cold districts, 19:24002 
(1;JP;in Japanese) 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging 'Amakusa-so’ (gov- 
ernmental lodging in strong wind salt damage areas), 19:24003 
(I;JP;In Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide area 
park in Hiroshima (park in the standard area), 19:23994 (I;JP;in 
Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a snowy 
area), 19:23995 (1;JP;In Japanese) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agricultural 
Center, 19:24004 (I;JP;ln Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed on 
a roof of a railway station (railway station in a standard area), 
19:23996 (1;JP;ln Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Operational study on prototype power plant 
(pasted electrolyte system), 19:24812 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24813 
(IA; JP;In Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Operational researches on a prototype 
power plant (matrix-type electrolyte system), 19:24816 (IA;JP;In 
Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Operational researches on a prototype 
power plant (pasted-type electrolyte system), 19:24818 
(IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24819 
(IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24845 
(IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24855 
(IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24860 
(IA;JP;In Japanese) 

Research and development of a phosphoric acid fuel cell power gen- 
eration system.: Research and development of a thermal power 
plant substitution type fuel cell power generation system (high- 
temperature high-pressure type), 19:24814 (IA;JP;In Japanese) 

Research and development of a phosophoric acid fuel cell power 
generation system.: Researches on a total system, 19:24815 
(IA;JP;in Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24817 (IA;JP;ln Japanese) 

Research and development of a phosphoric and fuel cell power 
generation system.: Research and development of a dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24820 (IA;JP;In Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution type fuel cell power generation system 
(high-temperature and high-pressure type), 19:24821 (IA;JP;In 
Japanese) 





Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution fuel cell power generation system (high- 
temperature, high-perssure type), 19:24829 (IA;JP;In Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a fuel cell 
power generation system used in an isolated island, 19:24830 
(IA;JP;in Japanese) 

Research and development of a solid electrolyte fuel cells.: Devel- 
opment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;In 
Japanese) 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Research and development of comprehensive technology for 
phosphoric acid fuel cells.: Research and development of fuel 
cell power generation system isolated island use, 19:24823 
(IA;JP;in Japanese) 

Research and development of comprehensive technology for 
phosphoric acid fuel cell.: Research and development of fuel 
cell power generation system for business use, 19:24824 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational studies on prototype power 
plant (matrix electrolyte system), 19:24811 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power gen- 
eration system.: Operational research of prototype power plant 
(matrix type electrolyte system), 19:24825 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power gen- 
eration system.: Operational research of prototype power plant 
(paste type electrolyte system), 19:24826 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24827 
(IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 19:24834 
(IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral sys- 
tems, 19:24839 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;ln Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral sys- 
tems, 19:24843 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral sys- 
tems, 19:24852 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral sys- 
tems, 19:24858 (JA;JP;in Japanese) : 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 


New Mexico Environment Dept., Santa Fe, NM (United States) 


Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral sys- 
tems, 19:24863 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24802 (IA;JP;in Japanese) 

Research and development of phosphoric acid fuel cell power gen- 
eration system.: Research and development of thermal power 
plant substitution type fuel cell power generation system (high- 
temperature high-pressure type), 19:24803 (IA;JP;ln Japanese) 

Research and development of phosphoric acid fuel cell power gen- 
eration system.: Research and development of thermal power 
plant substitution type fuel cell power generation system (high- 
temperature high pressure type), 19:24804 (IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24805 (IA;JP;in Japanese) 

Research and development of phosphoric acid fuel cell power gen- 
eration system.: Research and development of thermal power 
plant substitution type fuel cell power generation system (high- 
temperature high pressure type), 19:24806 (IA;JP;ln Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low pressure type), 19:24807 (IA;JP;in Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low pressure type), 19:24808 (IA;JP;in Japanese) 

Research and development of phosphoric acid fuel cell power gen- 
eration system.: Research and development of thermal power 
plant substitution type fuel cell power generation system (high- 
temperature high-pressure type), 19:24809 (IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Researches on a total system, 19:24810 
(IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research on a total system, 19:24822 
(IA;JP;In Japanese) 

Research and development of solid electrolyte fuel cells, 19:24856 
(IA;JP;In Japanese) 

Research and development of solid oxide fuel cells.: Development 
of elementary technologies, 19:24861 (IA;JP;in Japanese) 

Research and development of solid oxide fuel cells.: Research on 
power generation system, 19:24862 (IA;JP;In Japanese) 

Research and development of solid oxide fuel cells, 19:24866 
(IA;JP;In Japanese) 

Research report on ‘development of the fuel cell power generation 
technology’. 1.: Fiscal 1981 to 1987, 19:24836 (1;JP;In Japanese) 

Researches on phosphoric acid fuel cell power generation sys- 
tem.: Research and development of dispersed generation type 
fuel cell power generation system.(low-temperature, low- 
pressure type), 19:24828 (IA;JP;in Japanese) 

Survey of the 1991 geothermal exploration promotion.: Report on 
development of a geothermal reservoir evaluation method, 
19:24020 (i;JP;in Japanese) 


New Mexico Environment Dept., Santa Fe, NM (United States) 


1992 Annual performance report for Environmental Monitoring and 
Oversight at Department of Energy facilities in New Mexico, 
19:25895 (R;US) 

1993 Annual performance report for Environmental Oversight and 
Monitoring at Department of Energy facilities in New Mexico, 
19:25896 (R;US) 
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New Mexico Inst. of Mining and Technology, Socorro, NM (United States) 


New Mexico Inst. of Mining and Technology, Socorro, NM 
(United States) 
investigation of radon, thoron, and their progeny near the Earth’s 
surface, 19:25899 (R;US) 


New Mexico Petroleum Recovery Research Center, Socorro, NM 
(United States) 
Field verification of CO2-foam: Quarterly report, 1 January-31 
March 1994, 19:23457 (R;US) 
Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
January 1—March 31, 1994, 19:23437 (R;US) 


New Orleans Univ., LA (United States). Dept. of Chemistry 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 


New York Univ., NY (United States). Courant Inst. of Mathemati- 
cal Sciences 
Scrape-off layer and divertor theory meeting: 
19:27006 (R;US) 
Nordel 


Availability statistics for thermal power plants 1992, 19:24767 
(R;DK;In Swedish, Finnish, English) 


Norsk Inst. for Luftforskning, Kjeller (Norway) 

Air pollution modeling: Sources - meteorology - 
19:25860 (R;NO) 

Harmonization of emission inventorying in the EMEP countries: 
Final report, 19:25857 (R;NO) 

International cooperative program on effects on materials, includ- 
ing historic and cultural monuments: Environmental data report 
September 1991 to August 1992, 19:25859 (R;NO) 

SF, as a greenhouse gas: an assessment of Norwegian and global 
sources and the global warming potential, 19:25856 (R;NO) 

The heavy gas dispersion model INSGAS: Description of program 
and user's guide, 19:25858 (R;NO;In Norwegian) 


Proceedings, 


air quality, 


Norsk Inst. for Naturforskning, Trondheim (Norway) 
Pollution impact on freshwater communities in the border region 


between Russia and Norway: 
19:26033 (R;NO) 


North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (United States). Dept. of Chemical Engineering 
Treatment of FGD plant wastewater by enhancing microfiltration 


fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 


North Carolina State Univ., Raleigh, NC (United States). Dept. of 
Nuclear Engineering 
NCSU Reactor Sharing Program: Final technical report, [Septem- 
ber 1, 1980—August 29, 1992], 19:24339 (R;US) 


North Carolina Univ., Chapel Hill, NC (United States). Dept. of 
Physics and Astronomy 
Report on the Expert Meeting on Particle Physics, OECD Mega- 
science Forum, Villigen, Switzerland, 16-18 May 1994, 
19:26298 (R;US) 


North Dakota Univ., Grand Forks, ND (United States). Energy 
and Environmental Research Center 
Catalytic fabric filtration for simultaneous NO, and particulate 


control: Quarterly technical progress report, January 1, 1994— 
March 31, 1994, 19:23400 (R;US) 


Coal Ash Resources Research Consortium: Annual report and se- 
lected publications, 1 July 1992-30 June 1993, 19:23397 (R;US) 
Northern Power Systems, Moretown, VT (United States) 
Structural testing of the North Wind 250 composite rotor joint, 
19:24027 (R;US) 
Northwestern Univ., Evanston, IL (United States) 
Small angle neutron scattering from nanocrystalline Pd and Co 
compacted at elevated temperatures, 19:24964 (R;US) 
Northwestern Univ., Evanston, IL (United States). Basic Indus- 
trial Research Lab. 


Tribological properties of reactively sputtered nitrides and carbides 
of titanium, zirconium and hafnium: Final report, 19:25056 (R;US) 


Baseline study 1990-1992, 
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Northwestern Univ., Evanston, IL (United States). Dept. of Mate- 
rials Science and Engineering 

Atomic scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the stem, 
19:25146 (R;US) 

Nuclear Energy Agency, 75 - Paris (France) 

A strategic view on nuclear data needs. Report by the NEA Secre- 
tariat, 19:27178 (R;XN;In English, French) 

Blind intercomparison of nuclear models for predicting charged 
particle emission, 19:26647 (R;XN) 

Computational/experimental trends of control rod worth in large 
fast reactor decoupled cores, 19:24316 (R;XN) 

The International Intraval project: to study validation of geosphere 
transport models for performance assessment of nuclear waste 
disposal. Phase 1, summary report, 19:23659 (R;XN) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering 

Review of the proposed materials of construction for the SBWR 
and AP600 advanced reactors, 19:24716 (R;US) 

Selected fault testing of electronic isolation devices used in nu- 
clear power plant operation, 19:24713 (R;US) 

Technical guidelines for aseismic design of nuclear power plants, 
19:24070 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications 
Services 

Nuclear Regulatory Commission issuances, April 1994: Volume 
39, No. 4, 19:24184 (R;US) 

Nuclear Regulatory Commission Issuances, 19:24780 (R;US) 

Regulatory and technical reports (abstract index journal): Compi- 
lation first quarter, January 1994—March 1994, 19:24779 (R;US) 

Title list of documents made publicly available: Volume 16, Num- 
ber 4, 19:27181 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Reactor Controls and Human Factors 

Operator licensing examiner standards: Revision 7, Supplement 
1, 19:24186 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications 

Data base on dose reduction research projects for nuclear power 
plants: Volume 5, 19:26160 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Research 

Analysis of Long-Term Station Blackout without automatic depres- 
surization at Peach Bottom using MELCOR (Version 1.8), 
19:24712 (R;US) 

Cognitive skill training for nuclear power plant operational decision 
making, 19:24714 (R;US) 

Primary system fission product release and transport: A state-of- 
the-art report to the committee on the safety of nuclear 
installations, 19:24715 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Safety and Analysis 

Auxiliary feedwater system risk-based inspection guide for the 
McGuire nuclear power plant, 19:24711 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Waste Management 

Assessing the environmental availability of uranium in soils and 
sediments, 19:23807 (R;US) 

Repository operational criteria comparative analysis, 19:23672 
(R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Enforcement 

Enforcement actions: Significant actions resolved, medical 
licensees: Quarterly progress report, January—March 1994; Vol- 
ume 13, Number 1, Part 2, 19:26159 (R;US) 

Enforcement actions: Significant actions resolved, industrial |i- 
censees: Quarterly progress report, January-March 1994, 
19:24185 (R;US) 

Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Information Resources Management 

Radioactive materials released from nuclear power plants: Annual 

report 1991, Volume 12, 19:24330 (R;US) 





Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation 

Assessment of thermal embrittlement of cast stainless steels, 
19:25028 (R;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research 

BWR contro! blade/channel box interaction models for SC- 
DAP/RELAPS, 19:24692 (RA;US) 

Corium vessel interaction studies - status of the CORVIS project, 
19:24700 (RA-:US) 

Current status and validation of RASPLAV code, 19:24701 (RA;US) 

Evaluation of MELCOR improvements: Peach Bottom Station 
blackout analyses, 19:24689 (RA;US) 

Experimental results and analysis on hydrogen combustion, 
19:24708 (RA;US) 

Experiments to investigate direct containment heating phenomena 
with scaled models of the Surry Nuclear Power Plant, 19:24685 
(RA;US) 

High-temperature hydrogen-air-steam detonation experiments in 
the BNL small-scale development apparatus, 19:24707 (RA;US) 

Hydrogen deflagration experiments in multi-compartment geome- 
tries, 19:24705 (RA;US) 

Hydrogen mixing experiments in the HDR-containment under se- 
vere accident conditions, 19:24704 (RA;US) 

Ignition of hydrogen-air-steam mixtures by a hot gas jet, 19:24709 
(RA;US) 

Integrated analysis of DCH in Surry, 19:24684 (RA;US) 

Integrated fuel-coolant interaction code: Assessment of stand- 
alone version 6.0, 19:24693 (RA;US) 

Interpretation of the results of the CORO-33 Dry Core BWR Test, 
19:24698 (RA;US) 

Irradiated fuel behavior during reactivity initiated accidents in 
LWR's: Status of research and development studies in France, 
19:24703 (RA;US) 

Large-Scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:24710 (RA;US) 

Lessons learned from the CORA program, 19:24697 (RA;US) 

MELCOR development for existing and advanced reactors, 
19:24687 (RA;US) 

MELCOR technical assessment at SNL, 19:24688 (RA;US) 

NRC safety research in support of regulation: Volume 8, FY 1993, 
19:24682 (R;US) 

Results from the TMI-2 vessel response analysis, 19:24696 (RA;US) 

Results of examinations of pressure vessel samples and instru- 
ment tube nozzles from the TMI-2 lower head, 19:24695 (RA;US) 

Results of recent NUPEC hydrogen related tests, 19:24706 (RA;US) 

SCDAP/RELAPS/MOD3.1 code development and assessment, 
19:24691 (RA;US) 

Separate effects studies of phenomena of corium dispersion in di- 
rect containment heating, 19:24686 (RA;US) 

Simulator benchmarking studies for ATWS scenarios, 19:24702 
(RA;US) 

The probability of containment failure by direct containment heat- 
ing in zion, 19:24683 (RA;US) 

Three Mile Island Unit 2 vessel investigation project: Overview, 
19:24694 (RA;US) 

Turbulence model for melt pool natural convection heat transfer, 
19:24699 (RA;US) 

Validation of COMMIX with Westinghouse AP-600 PCCS Test 
Data, 19:24690 (RA;US) 


Nuclear Regulatory Commission, Washington, DC (United 
States). Program Management, Policy Development and 
Analysis Staff 


Topical report review status: Volume 8, No. 1, 19:27180 (R;US) 


NUKEM Dresden GmbH (Germany) 

Minimizing decommissioning wastes by appropriate tailoring and 
application of decommissioning techniques, 19:24680 (1;DE;In 
German) 


Oak Ridge National Lab., TN (United States) 


O 


Oak Ridge K-25 Site, TN (United States) 


AES6.0: Automated Estimating System, 19:27104 (CM;US) 

Gas-phase chemical reactivity of CFC-114 and potential replace- 
ments: Part 5, Reactivity of several HFCs, HFEs, and PFEs 
with Fo and UF¢, 19:23527 (R;US) 

MWIP: Surrogate formulations for thermal treatment of low-level 
mixed waste: Part 4, Wastewater treatment sludges, 19:23630 
(R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part B, Remedial Action, 
19:23870 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part B, Remedial Action, 
19:23871 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part A, Charac- 
terization, Decontamination, 19:23872 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part B, Disman- 
tlement, Remedial action, 19:23873 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 3, Technology evaluation data sheets: Part C, 
Robotics/automation, Waste management, 19:23874 (R;US) 

Radioactive contamination screening with laser-induced fluores- 
cence, 19:23863 (R;US) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part 3: Plasma hearth process testing, 19:23629 (R;US) 


Oak Ridge National Lab., TN (United States) 


A COz laser polarimeter for measurement of plasma current pro- 
file in Alcator C-Mod, 19:26903 (R;US) 

A methodology for evaluating “new” technologies in nuclear power 
plants, 19:24241 (R;US) 

A new shipping container for an intense neutron emitter, 19:25324 
(R;US) 

A possible new mechanism involved in non-uniform field break- 
down in gaseous dielectrics, 19:26668 (R;US) 

A wall-crawling robot for reactor vessel inspection in advanced re- 
actors, 19:24162 (R;US) 

Abstracts: Eighth Annual Conference on Fossil Energy Materials: 
Fossil Energy Program, 19:24963 (R;US) 

Adaptation of the TCLP and SW-846 methods to radioactive 
mixed waste, 19:25152 (R;US) 

Advanced robotics for decontamination and dismantlement, 
19:25328 (R;US) 

Alternatives evaluation for the decontamination and decommis- 
sioning of buildings 3506 and 3515 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restoration 
Program, 19:23868 (R;US) 

An overview of PBX-M H-mode results, 19:26980 (R;US) 

Atomic scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the stem, 
19:25146 (R;US) 

Calibration and control for range imaging in mobile robot naviga- 
tion, 19:25325 (R;US) 

Ceramic Technology Project: Semiannual progress report for April 
1993 through September 1993, 19:25088 (R;US) 

Certain aspects of the melting, casting and welding of NisAl alloys, 
19:24973 (R;US) 

Characterization of transuranium actinide alloy phase diagrams, 
19:25256 (R;US) 

Charge state distributions from highly charged ions channeled at a 
metal surface, 19:26788 (R;US) 

Computer-aided design-verification vector generation, 19:25435 
(R;US) 

Cost estimates for near-term depolyment of advanced traffic man- 
agement systems: Final report, 19:24905 (R;US) 

Design of the reactor vessel inspection robot for the advanced liq- 
uid metal reactor, 19:25329 (R;US) 

Determination of interface structure and bonding at atomic resolu- 
tion in the STEM, 19:25150 (R;US) 

Differences in the regulation of chemicals and radionuclides, 
19:26106 (R;US) 
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Oak Ridge National Lab., TN (United States) 


Differential phase reflectometry for edge profile measurements on 
TFTR, 19:26902 (R;US) 

Dill-D research operations: Annual report, October 1, 1992— 
September 30, 1998, 19:26921 (R;US) 

Direct conversion of radioactive and chemical waste containing 
metals, ceramics, amorphous solids, and organics to glass, 
19:23615 (R;US) 

Direct retrieval of crystal structures by maximum entropy analysis 
of incoherent Z-contrast images, 19:25151 (R;US) 

Effects of resource acquisitions on electric-utility sharehokers, 
19:24794 (R;US) 

Electrical breakdown and optical emission properties of high pres- 
sure pulsed RF gas discharges, 19:26107 (R;US) 

Electro-separations: Efficient processing for the twenty-first cen- 
tury, 19:25147 (R;US) 

Energy efficiency advocacy groups: A study of selected interactive 
efforts and independent initiatives, 19:24931 (R;US) 

Enhanced fermentation systems with continuous removal of in- 
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Research and development of a phosphoric: and tual cell power 
goneration system.: Research and developmont of a disparsod 
generation type fue! cell powor generation system {low- 
temperature low-pressure type), 19;24820 (IA, JP:in Japanese) 

Research and dovelopment of phosphoric acid fuel cell power 
generation sysiem.: Research and davelopment of thiormal 
power plamt substitution type fuel call power goneration sys- 
tem (high-temperature high -pressure typo), 19:24806 
((A\JP;in Japanese) 

Research and devolopment of phosphoric acid fuel cet power 
genoration sysiem.: Research and development of disparsed 
generation type fue! cell power generation system (iow- 
tomporaturo low pressure type), 19:24807 (IAUP yin Japanese) 

Reasearch and dovelopment of phosphoric acid tual ccli power 
goneration system.: Research and devalopment of dinpersed 
generation type fuel cell power gangration sysiem {low- 
temporaturc low pressure type). 19:2480B (IAJP;ln Japanese) 

Research and developmen of phosphoric acid fuel cell powar 
generation system.: Research and develapment of thormal 
power plant substmuition type fuel coll power generation sys- 
tom (high-temperature high-pressure typo), 19:24809 
(1A; JP:in Japanese) 

Researches on phosphoric acid fuel cefl power generation sys- 
tem.; Research and davelopment of dispersed goneration 
type fuel cel) power generation systom. (low-temperature, jow- 
pressure type), 19:24828 (IA;JP;in Japanese) 


* Power Range 100-1000 Kw 


Development of comprehensive tochnology for phospheric acit 
fuel cetis.: Fuel cell power gonaration syetom for business 
use, 19:24853 (1A;JP;in Japanese) 

integrated technological davelopmonmt of phosphoric acid fuel 
colis.; Resgarch and development of a fuel call power ganer- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

Integrated technological development of phosphoric acid fuel 
calls.: Research and developmont of a tual coll power gener- 
ation system used in an tsolsted island, 19:24842 “AJP:in 
Japanese) 

integrated tochnological development of phosphoric acid fuol 
calis.: Research and deyolopment of a fuel coll pawer goner- 
ation system used im an Isolated island, 19:24837 (1A;JP;In 
Japanese) 

Intograted technolegical devolopmont of phosphoric acid fuel 
collc.: Research and development of a fue! cell power gonar- 
ation system for business use, 19:24838 (IAJP:In Japanese) 

Integrated technological development of phosphoric acid fup! 
colis.: Trial fabrication and operational research on a fuel coll 
power generation systom for business usc, 19:24847 
UA)JP;in Japanese) 

Research and develapment of comprehensive technology tor 
Phosphoric acid fuel calls,; Research and development of fuel 
cali power generation system isolated island use, 19:24823 
(1A; JP;in Japanese) 

Research and developmen of comprehensive technology for 
phosphoric acid fue! cell.: Research and development of fuc! 
cell power genoration system for businees usa, 19:24824 
(IA.JP-tn Japanese) 





Research report on ‘development of the fuel cell power genera- 
tion technology’. 1.: Fiscal 1981 to 1987, 19:24836 (I;JP;In 
Japanese) 


Power Transmission Lines 
Research and development of phosphoric acid fuel cell power 
generation system.: Research on a total system, 19:24822 
(IA;JP;in Japanese) 


Reformer Processes 

Development of an overall technology for phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24831 (IA;JP;in Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;in Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution type fuel cell power generation sys- 
tem (high-temperature high-pressure type), 19:24814 
(IA;JP;In Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24817 (IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low pressure type), 19:24807 (IA;JP;in Japanese) 


Safety Engineering 
Research and development of phosphoric acid fuel cell power 
generation system.: Researches on a total system, 19:24810 
(IA;JP;In Japanese) 
Seals 
Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of thermal 
power plant substitution type fuel cell power generation sys- 
tem (high-temperature high pressure type), 19:24804 
(IA;JP;In Japanese) 
Shutdown 
Integrated technological development of phosphoric acid fuel 
celis.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24842 (IA;JP;in 
Japanese) 
Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;ln Japanese) 


Specifications 

Research and develc>ment of comprehensive technology for 
phosphoric acid fuei cells.: Research and development of fuel 
cell power generation system isolated island use, 19:24823 
(IA;JP;In Japanese) 

Research and development of comprehensive technology for 
phosphoric acid fuel cell.: Research and development of fuel 
cell power generation system for business use, 19:24824 
(IA;JP;In Japanese) 


Specificity 

Research and development of comprehensive technology for 
phosphoric acid fuel cell.: Research and development of fuel 
cell power generation system for business use, 19:24824 
(IA;JP;In Japanese) 

Research and development of comprehensive technology for 
phosphoric acid fuel cells.: Research and development of fuel 
cell power generation system isolated island use, 19:24823 
(IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low pressure type), 19:24808 (IA;JP;in Japanese) 

Start-Up 

Integrated technological development of phosphoric acid fuel 

celis.: Research and development of a fuel cell power gener- 


ation system used in an isolated island, 19:24842 (IA;JP;In 
Japanese) 


ACTINIDE BURNER REACTORS 


Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;In Japanese) 

Steam Reformer Processes 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a fuel cell 
power generation system used in an isolated island, 19:24830 
(IA;JP;In Japanese) 

Testing 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution fuel cell power generation system 
(high-temperature, high-perssure type), 19:24829 (IA;JP;In 
Japanese) 

Thermal Efficiency 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;in Japanese) 

Thermodynamic Properties 

Integrated technological development of phosphoric acid fuel 
cells.: Trial fabrication and operational research on a fuel cell 
power generation system for business use, 19:24847 
(IA;JP;In Japanese) 

Waste Heat Utilization 

Research and development of phosphoric acid fuel cell power 
generation system.: Research on a total system, 19:24822 
(IA;JP;in Japanese) 

Water Utilities 

Integrated technological development of phosphoric acid fuel 
cells.: Trial fabrication and operational research on a fuel cell 
power generation system for business use, 19:24847 
(IA;JP;in Japanese) 

ACIDITY 

See PH VALUE 
ACIDS (ORGANIC) 

See ORGANIC ACIDS 
ACOUSTIC AGGLOMERATORS 

Sonic enhanced ash agglomeration and sulfur capture: Nine- 
teenth quarterly technical progress report, January 3, 
1994—March 27, 1994, 19:23352 (R;US) 

ACOUSTIC MEASUREMENTS 
Acoustic underwater locating system: 
19:25703 (R;US) 
ACROLEIC ACID 
See ACRYLIC ACID 
ACRYLIC ACID 
Obtention of cationic polymeric membranes by radiation- 
induced grafting method., 19:25252 (1;MX;In Spanish) 
ACTINIDE ALLOYS 
See also NEPTUNIUM ALLOYS 
URANIUM ALLOYS 

Characterization of transuranium actinide alloy phase diagrams, 

19:25256 (R;US) 
ACTINIDE BURNER REACTORS 

Comparison of accelerator-based with reactor-based waste 
transmutation schemes, 19:23653 (RA;IL) 

Heavy coolant fast neutron reactor BRUS-150 for minor ac- 
tinides burning and U-233 build-up, 19:24606 (RA;IL) 

Limitation of plutonium and minor actinides with the European 
Fast Reactor type fast neutron reactor, 19:24164 (RA;IL) 

Management of transuranics using Integral Fast Reactor fuel cy- 
cle, 19:24191 (RA;IL) 

Nuclear waste transmutation: Physics issues and potential in 
neutron fields, 19:24163 (RA;IL) 

Phoenix type concepts for transmutation of LWR waste minor 
actinides, 19:24605 (RA;IL) 

Some physics considerations in actinide and fission product 
transmutation, 19:24192 (RA;IL) 

The safe, economical operation of a slightly subcritical reactor and 
transmutor with a small proton accelerator, 19:24604 (RA;IL) 

Tri-dimensional analysis of the Los Alamos accelerator driven 
transmutation system, 19:24165 (RA;IL) 


Final R&D report, 
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ACTINIDE COMPLEXES 


ACTINIDE COMPLEXES 

Nuclear magnetic resonance and spent fuel reprocessing, 

19:23537 (R;FR;in French) 

ACTINIDE NUCLEI 
See also AMERICIUM 241 

CALIFORNIUM 252 
CURIUM 242 
CURIUM 244 
NEPTUNIUM 236 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
THORIUM 230 
URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 238 

Waste partitioning and transmutation as a means towards long- 

term risk reduction, 19:23660 (R;DE) 
ACTINIDES 
See aiso AMERICIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 

Application of extraction chromatographic technique in the re- 
covery of actinides from Purex waste solutions using CMPO, 
19:23532 (R;IN) 

In-situ monitoring of actinides and rare earth elements by elec- 
trothermal hollow cathode discharge spectrometry: Technical 
progress report, 19:25191 (R;US) 

Prediction of some fission properties of actinides, 19:26536 
(RA;IL) 

ACTINIUM ADDITIONS 

See ALLOYS 
ACTIVITY COEFFICIENT 

See REACTION KINETICS 
ADL PROCESS 

See COAL LIQUEFACTION 
ADMINISTRATION 

See MANAGEMENT 
ADOLESCENTS 

Science and technology camp for girls: Final report, 19:27064 
(R;US) 

The US Department of Energy’s Student Video Program, 
19:27063 (R;US) 

ADSORBENTS 
See also MOLECULAR SIEVES 
SILICA GEL 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 19, January-March, 1994, 
19:23353 (R;US) 

ADVANCED PHOTON SOURCE 
The APS ceramic chambers, 19:25480 (R;US) 
The APS thin pulsed septum magnets, 19:25481 (R;US) 
ADVANCED TEST IDAHO REACTOR 
See ATR REACTOR 
ADVANCED TEST REACTOR CRITICAL FACILITY 
See ATRC REACTOR 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
ADVISORY COMMITTEES 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Papers, 
presentations, and conferences for period October 1, 1992— 
March 31, 1994, Volume Il, 19:24760 (R;US) 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Progress 


report, October 1, 1992—March 31, 1994, Volume |, 19:24759 
(R;US) 
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AERIAL MONITORING 
Aerial monitoring in the study of environmental contamination, 
19:25958 (RA;CZ;in Czech) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 
A field study of radiation fog. The chemical composition of intersti- 
tial aerosol and droplet residues, 19:25802 (IA;DE;In German) 
Improvement of a wet process for the separation of aerosols, 
19:25809 (IA;DE;In German) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AFRICA 
See also GHANA 
Text of an African regional co-operative agreement for research, 
development and training related to nuclear science and tech- 
nology: Status of Acceptances as of 1 January 1994, 
19:27189 (R;XA;In Arabic, Chinese, English, French) 
AFTER-HEAT REMOVAL 
Modelling of decay heat removal using large water pools, 
19:24121 (R;Fl;in Finnish) 
Production test IP-338-A, Supp. A, DR-Reactor heat decay test 
at high outlet water temperatures, 19:24441 (R;US) 
AFTERSHOCKS 
Utility of temporary aftershock warning system in the immediate 
aftermath of large damaging earthquakes, 19:25698 (RA;US) 
AGING 
Aging Management Guideline for commercial nuclear power 
plants: Power and distribution transformers, 19:24718 (R;US) 
AGRICULTURAL COOPERATIVES 
See AGRICULTURE 
AGRICULTURE 
See also DAIRY INDUSTRY 
Energy market as a non-food application for European agricul- 
ture, 19:23954 (RA;Fl) 
AHARONOV-BOHM EFFECT 
Magneto-conductance of 
19:26872 (IA;IL) 
Al AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 


isolated Aharonov-Bohm rings, 


AIR 
AXAIR89Q User’s Manual, 19:26172 (R;US) 
High-temperature hydrogen-air-steam detonation experiments 
in the BNL small-scale development apparatus, 19:24707 
(RA;US) 
Ignition of hydrogen-air-steam mixtures by a hot gas jet, 
19:24709 (RA;US) 
Radiation doses to vegetation from close-in fallout at Project 
Schooner, 19:26108 (R;US) 
Thermodynamic analysis of spent pyrochemical salts in the stored 
condition and in viable accident scenarios, 19:23802 (R;US) 
AIR CONDITIONING 
Development of comprehensive technology for phosphoric acid 
fuel cells.: Fuel cell power generation system for business 
use, 19:24853 (IA;JP;in Japanese) 
AIR FILTERS 
Filter efficiency and pressure drop calculations through two and 
three dimensional fiber arrays, 19:25390 (R;US) 
Stabilization void-fill encapsulation high-efficiency particulate fil- 
ters, 19:23742 (R;US) 
AIR FLOW 
High pressure humidification columns: Design equations, algo- 
rithm, and computer code, 19:25401 (R;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Acid Rain 
Experimental weathering of Baerhakle granite under moist and 
acid conditions, 19:25965 (IA;DE;In German) 
Air Pollution Control 
Trichloroethylene (TCE) emissions reductions achieved by en- 
closing solvent spray degreasing operations, 19:25796 (R;US) 
Atmospheric Circulation 
A paper collection on the first tracer release experiment in a 
subalpine valley, 19:25868 (RA;CH) 





AIRCRAFT COMPONENTS 





A project description for the initial experiment in October 1989, 
19:25867 (RA;CH) 

A transport and dispersion model performance evaluation using 
the results of a tracer experiment in complex terrain, 
19:25874 (RA;CH) 

Mesoscale transport of atmospheric pollutants across the Alps, 
19:25866 (R;CH;In English, German) 

Mesoscale transport of atmospheric trace gases across the cen- 
tral Alps: The TRANSALP-SO tracer experiment, 19:25871 
(RA;CH) 

Meteorological conditions during September-October 1990, 
19:25870 (RA;CH) 

Modelisation of the three-dimensional wind field above the 
alpine region, 19:25876 (RA;CH) 

Modelling of air pollution dispersion with Monte Carlo diffusion 
model, 19:25875 (RA;CH) 

Results of tracer experiments over complex alpine terrain, 
19:25872 (RA;CH) 

Simulation of transport and dispersion of tracer releases, 
19:25869 (RA;CH) 

Tracer experiment to study air flow across the Alps: A contribu- 
tion to subproject TRACT, 19:25873 (RA;CH) 

Biological Effects 

Conclusions of coordinated research into the yellowing of 
spruce at higher elevations of the Black Forest; research site 
Schoellkopf (Freudenstadt), 19:26177 (IA;DE;in German) 

Pollutant exclusion experiments on spruce at the Edelmannshof 
site. Results of physiological and biochemical investigations, 
19:26179 (IA;DE;in German) 

Pollutants exclusion experiment on spruce tree at the Edel- 
mannshof site - basic measurements and material turnover, 
19:26178 (IA;DE;in German) 

Environmental Effects 

Experimental weathering of Baerhalde granite under moist and 

acid conditions, 19:25965 (IA;DE;in German) 
Europe 

Evaluation of the NO,- and VOC-load in Europe: Final report, 

19:25790 (R;DE;In German) 


Long-Range Transport 

Fraunhofer Institute for Atmospheric Environmental Research. 

Annual report 1990, 19:25792 (1;DE;In German) 
Maps 

Development and application of methods for the evaluation of 
air pollutant emissions and emission reduction scenarios, 
19:25799 (IA;DE;In German) 

Mathematical Models 

Air pollution modeling: Sources - meteorology - air quality, 
19:25860 (R;NO) 

Development and application of methods for the evaluation of 
air pollutant emissions and emission reduction scenarios, 
19:25799 (IA;DE;in German) 

Mediterranean Sea 

Characterization of pollutants cycles evolution in a coastal 
mediterranean area under summer conditions, 19:25753 
(R;ES;in Spanish) 

Ozone 

Conclusions of coordinated research into the yellowing of 
spruce at higher elevations of the Black Forest; research site 
Schoellkopf (Freudenstadt), 19:26177 (IA;DE;in German) 

Pollutants exclusion experiment on spruce tree at the Edel- 


mannshof site - basic measurements and material turnover, 
19:26178 (IA;DE;In German) 


Spruces 

Conclusions of coordinated research into the yellowing of 
spruce at higher elevations of the Black Forest; research site 
Schoellikopf (Freudenstadt), 19:26177 (IA;DE;in German) 

Pollutant exclusion experiments on spruce at the Edelmannshof 
site. Results of physiological and biochemical investigations, 
19:26179 (IA;DE;In German) 

Pollutants exclusion experiment on spruce tree at the Edel- 
mannshof site - basic measurements and material turnover, 
19:26178 (IA;DE;in German) 


Sulfur Dioxide 

Pollutants exclusion experiment on spruce tree at the Edel- 
mannshof site - basic measurements and material turnover, 
19:26178 (IA;DE;In German) 

AIR POLLUTION ABATEMENT 

9th PEF status colloquium from March 9-11, 1993 at the Nu- 
clear Research Center Karlsruhe: Progress reports, 19:25797 
(1;DE;In German) 

Development and application of methods for the evaluation of 
air pollutant emissions and emission reduction scenarios, 
19:25799 (IA;DE;In German) 

Incentives for reducing emissions in Krakow, 19:23429 (R;US) 

Working Group ’Air pollution abatement’ of the University of 
Stuttgart - ALS. Annual report 1990, 19:25773 (1;DE;in German) 

AIR POLLUTION CONTROL 

Removal of volatile organic compounds (VOC) from off-gas by 

electron beam, 19:25253 (IA;DE;In German) 
AIR POLLUTION MONITORING 

Danish air quality monitoring network: Technical description, 
19:25816 (R:DK) 

Evaluation of the NO,- and VOC-load in Europe: Final report, 
19:25790 (R;DE;in German) 

Measurement of fog and cloud water constituents - results of the 
Stuttgart-Hohenheim campaign, 19:25803 (IA;DE;in German) 

AIR POLLUTION MONITORS 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, 1 
October—31 December 1993, 19:25760 (R;US) 

AIR QUALITY 

Draft environmental impact statement for the realignment of 
McGuire Air Force Base, Burlington County, New Jersey, 
19:25750 (R:US) 

Effects of ambient air pollution on health and the environment - 
air quality guidelines, 19:24782 (R;NO) 

AIR SAMPLERS 

Potential worker risk as a function of CAM airflow rate, 19:26144 
(R;US) 

Summary of second generation alpha CAM testing performed at 
Hanford, 19:25675 (R;US) 

AIR SOURCE HEAT PUMPS 

Development of advanced heat pump for hot-tap water supply.: 
Development of the heat exchangers for binary system, 
19:24910 (R;JP;In Japanese) 

AIR TRANSPORT 

Application of RADTRAN to estimation of doses to persons in 

enclosed spaces, 19:26115 (IA;JP) 
AIR-WATER INTERACTIONS 

Isotopic evidence for methane formation and decomposition in 
marine and freshwater environments, 19:26011 (RA;NO) 

Modal structure of variations in the tropical climate system. Pt. 
2: Origins of the low-frequency mode, 19:25782 (R;DE) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 

Applications of automatic differentiation in CFD, 19:27090 (R;US) 

Assessment of aircraft impact possibilities at the Idaho Chemi- 
cal Processing Plant on the INEL Site, 19:25393 (R;US) 

Assessment of aircraft impact probabilities at the Idaho Chemi- 
cal Processing Plant: Revision 1, 19:23891 (R;US) 

Environmental effects on composite airframes: A study con- 
ducted for the ARM UAV Program (Atmospheric Radiation 
Measurement Unmanned Aerospace Vehicle), 19:25097 
(R;US) 

Impact on the climate by aircrafts and space travel, 19:25774 
(IA;DE;In German) 

Parallel methods for the flight simulation model, 19:27085 (R;US) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRCRAFT COMPONENTS 

Investigation of a wind tunnel model high aspect ratio wing frac- 

ture, 19:25381 (R;US) 
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AIRCRAFT COMPONENTS 


Low frequency ultrasonic nondestructive inspection of alu- 
minum/adhesive fuselage lap splices, 19:25367 (R;US) 
AIRCRAFT SURVEYS 
See AERIAL MONITORING 
AIRFOILS 
Analysis of the photodiode boundary layer transition indicator: 
LDRD final report, 19:24906 (R;US) 
ALANINE-L 
Synthesis and characterization of alanine boron hydrate for its 
use in thermal neutron dosimetry., 19:25580 (1;MX;In Spanish) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
2H Evaporator CP class instrumentation uncertainties evalua- 
tions, 19:23899 (R;US) 
ALASKA RIVER 
See RIVERS 
ALCATOR DEVICE 
A COz laser polarimeter for measurement of plasma current 
profile in Alcator C-Mod, 19:26903 (R;US) 
Fusion-neutron diagnostic on the Microwave Tokamak Experi- 
ment, 19:26941 (R;JP) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
METHANOL FUELS 
impacts of alternative fuels on air quality, 19:25861 (R;US) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCOLS 
Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, September 1, 
1993—January 31, 1994, 19:23961 (R;US) 
ALGEBRA 
On the theory of smooth structures 3, 19:26215 (R;XA) 
ALGEBRAIC FIELD THEORY 
The quantum symmetry of rational field theories, 19:26348 (R;NL) 
Towards a classification of rational Hopf algebras, 19:26349 
(R;NL) 
Wess-Zumino-Novikov-Witten models based on Lie superaige- 
bras, 19:26304 (R;DE) 
ALGORITHMS 
Two and three dimensional magnetotelluric inversion, 19:23441 
(R;US) 
Two and three-dimensional magnetotelluric inversion: Technical 
report, December 1, 1991—May 31, 1994, 19:26191 (R;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
A model for the metal - nonmetal transition in metal - molten salt 
solutions, 19:26283 (R;XA) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKAZID PROCESS 
See DESULFURIZATION 
ALKYLATES 
See ALCOHOLS 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
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ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-TISOAL6MO3 
Study into the processes in surface layer of titanium alloys un- 
der copper ion beam irradiation, 19:25011 (IA;RU;In Russian) 
ALLOY-TISOAL6V4 
Study into the processes in surface layer of titanium alloys un- 
der copper ion beam irradiation, 19:25011 (IA;RU;In Russian) 
ALLOY-VT6 
See ALLOY-TISOAL6V4 
ALLOY-VT8 
See ALLOY-TISOAL6MO3 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ACTINIDE ALLOYS 
ALUMINIUM ALLOYS 
CESIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HAFNIUM ALLOYS 
INCOLOY ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
Selective track radiography of Bi-Pb and Au-Pt in minerals with 
accelerated '*C ions, 19:25192 (IA;RU) 





Structural transformation and precursor phenomena in advanced 
materials: Theory and experiments: Final report: Short title, 
Complex materials, Proposal No. 91-DE-002, 19:25037 (R;US) 

Towards scalable electronic structure calculations for alloys, 
19:24974 (R;US) 


ALPHA DECAY RADIOISOTOPES 
See also AMERICIUM 241 
CALIFORNIUM 252 
CURIUM 242 
CURIUM 244 
DYSPROSIUM 152 
LEAD 186 
NEPTUNIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
POLONIUM 210 
POLONIUM 214 
POLONIUM 218 
RADIUM 226 
RADON 220 
RADON 222 
THORIUM 230 
URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 238 
Gross beta radioactivity gross alpha radioactivity and radium- 
226 of surface waters in Thailand, 19:25198 (R;TH;In Thai) 
Radioactivity of artesian wells in Bangkok metropolitan and 
nearby areas, 19:25203 (R;TH;In Thai) 


ALPHA DETECTION 

Design advances in long-range alpha detection, 19:25658 (R;US) 

NETSPEC: Networked Alpha & Gamma Spectral Acquisition 
and Analysis System, 19:27109 (CM;US) 

Portable integrating potential alpha-energy monitor for thoron 
progeny monitoring, 19:25837 (RA;Fl) 

ALPHA PARTICLES 

A new integrating radon decay product particle size spectrome- 
ter, 19:25834 (RA;FI) 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 

Recent advances of the electrostatic long-range alpha detector, 
19:25657 (R;US) 

ALPHA REACTIONS 

Collective excitations of p- and sd-shell nuclei using inelastic a- 
scattering, 19:26548 (IA;RU) 

Experimental determination of nuclear reaction cross sections 
using of concentration of transmutation isotopes, 19:26538 
(IA;RU;In Russian) 

Rapidity distributions of - mesons in (p,d,a,C)C interactions at 
4,2 GeV/c per nucleon, 19:26573 (R;XJ;In Russian) 

The properties of nucleon clusters in relativistic nuclear colli- 
sions, 19:26475 (R;XJ) 


ALPHA SPECTRA 
NETSPEC: Networked Alpha & Gamma Spectral Acquisition 
and Analysis System, 19:27109 (CM;US) 


ALPHA-BEARING WASTES 

DOE mixed waste treatment capacity analysis, 19:23682 (R;US) 

Hydrogeologic characterization of an arid zone Radioactive 
Waste Management Site, 19:23632 (R;US) 

Hydrostatic and shear consolidation tests with permeability 
measurements on Waste Isolation Pilot Plant crushed salt, 
19:23696 (R;US) 

On the road to WIPP: Or remote packaging of transuranic 
waste, 19:23558 (R;US) 

Recommended strategy for the disposal of remote-handled 
transuranic waste, 19:23710 (R;US) 

Results of brine flow testing and disassembly of a crushed 
salt/bentonite block seal at the Waste Isolation Pilot Plant, 
19:23691 (R;US) 

Solid waste 30-year volume summary, 19:23730 (R;US) 

Waste drum fire tests, 19:25392 (R;US) 


ALUMINIUM ALLOYS 


ALTERNATING CURRENT 

Quantum mechanical alternating current conductance of the 
Thue Morse and Period Doubling one-dimensional se- 
quences, 19:26855 (IA;iL) 

ALUMINATES 

Research and development of molten carbonate fuel cell power 
generation system.: Operational studies on prototype power 
plant (matrix electrolyte system), 19:24811 (IA;JP;in Japanese) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Aluminum testing in KER loop 3 from May 23, 1959 to July 26, 
1959, 19:24405 (R;US) 

Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 

Direct detection of neutral metal atoms in electron-stimulated 
desorption: Al from CH30/Al(111) - velocity distribution and 
absolute yield, 19:25250 (R;US) 

Evolution of implanted Ar ion distribution in Be, Al, Si under irra- 
diation by average energy Ar polyenergetic beams, 19:26822 
(IA;RU;In Russian) 

Fragmentation of nuclei by 1 GeV protons, 19:26570 (IA;RU) 

High adherence copper plating process, 19:25029 (PA;US) 

Influence of coating and annealing of silicon on manifestation of 
long range effects under ion irradiation, 19:25012 (IA;RU;In 
Russian) 

Materials considerations for dry storage of aluminum clad spent 
nuclear fuels, 19:23777 (R;US) 

Muon level-crossing resonance results from LAMPF, 19:26777 
(RA;US) 

PT-IP-402-A aluminum capsules in DR daily data sheets, 
19:24470 (R;US) 

Production test IP-350-C, E-N demonstration load at H Reactor 
(Part 2, Flattened zone striped loading), 19:24443 (R;US) 

Recovery of aluminium from composite materials by means of 
pyrolytic treatment, 19:24920 (R;DE;In German) 

Status of Harvey aluminum component evaluation: Production 
test IP-12-A, 19:24533 (R;US) 

Time-temperature behavior of fuel elements discharged to air: 
CVI fuel elements, 19:24460 (R;US) 

ALUMINIUM 27 BEAMS 
Investigation of Al-blow-off beam composition using a time-of- 
flight mass-spectrometer, 19:26259 (RA;HU) 
ALUMINIUM ALLOYS 
See also ALLOY-TISOAL6MO3 
ALLOY-TISOAL6V4 
ALUMINIUM BASE ALLOYS 

Certain aspects of the melting, casting and welding of Ni3Al al- 
loys, 19:24973 (R;US) 

Effect of pre-welding heat-treatments on wekling a two-phase 
NigAl alloy, 19:25031 (R;US) 

Electronic structure and relative stability of icosahedral super- 
atoms in Al-transition-metal alloys, 19:26694 (R;XA) 

Experimental and theoretical investigation of order-disorder 
transformation in NigAl, 19:24972 (1;IT) 

High pressure apparatus for neutron diffraction study, 19:26775 
(RA;JP) 

Influence of shock loading on the structure/property response of 
Ti-48AI-2Cr-2Nb and Ti-24Al-11Nb, 19:25021 (R;US) 

Mathematical simulation of energy structure of purely nuclear 
Moessbauer quadrupole reflexes given some crystallographic 
non-equal-position of resonance nuclei, 19:26718 (IA;RU;in 
Russian) 

Minutes of the third annual workshop on chromate replacements 
in light metal finishing, 19:25034 (R;US) 

Neptunium-aluminum fuel capsule irradiation; GEH-14-60, 61, 
62, 63, 19:24389 (R;US) 

Some design details for the target component of the co- 
producer test element, 19:24585 (R;US) 

The chemistry and physics of transition metal clusters, 
19:25214 (R;US) 

To question of communication of nuclei spin quadrupole and 
dipole-dipole interaction in metallic crystals, 19:26754 
(IA;RU;In Russian) 
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ALUMINIUM BASE ALLOYS 


ALUMINIUM BASE ALLOYS 

Interplay of magnetic and superconducting heavy fermion 
ground states, 19:25019 (RA;US) 

The effect of specimen geometry on the accuracy of constitutive 
relations in a superplastic 5083 aluminum alloy, 19:25032 
(R;US) 

ALUMINIUM NITRIDES 

Shock phase transformation and release properties of aluminum 

nitride, 19:25092 (R;US) 
ALUMINIUM OXIDES 

Analysis of neutron diffraction peak broadening caused by inter- 
nal stresses in composite materials, 19:25131 (R;US) 

Analysis of the composition and structure of anodic aluminium 
oxide by the Rutherford back scattering, 19:25179 (IA;RU;In 
Russian) 

Characterization and assessment of the surface layers of surface- 
finished high-performance ceramics by means of X-ray and 
fracture-mechanical methods, 19:25059 (R;DE;in German) 

Hot coal gas desulfurization with manganese-based sorbents: 
Quarterly report, October-December 1993, 19:23396 (R;US) 

Inelastic neutron scattering and molecular dynamics simulations 
of water adsorbed in the molecular sieves AIPO,-11, AIPO,- 
5, AIPO,-8 and VPI-5, 19:26703 (R;US) 

Investigation of combined SO2/NO, removal by Ceria Sorbents: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:24050 (R;US) 

Investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, October 1993—December 
1993, 19:24049 (R;US) 

Investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, January 1993—March 
1993, 19:24048 (R;US) 

ALUMINUM 
See ALUMINIUM 


AMERICIUM 
Counter current studies on actinide partitioning from sulphate 


bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 

Measured solubilities and speciations from oversaturation ex- 
periments of neptunium, plutonium, and americium in UE-25p 
No. 1 well water from the Yucca Mountain region: Milestone 
report 3329-WBS1.2.3.4.1.3.1, 19:23662 (R;US) 

AMERICIUM 241 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

AMES WET OXIDATION PROCESS 

See DESULFURIZATION 

AMINO ACIDS 
Enhancement of fluorescence detection in chromatographic 
methods by computer analysis of second order data: Progress 
report, August 1, 1990—October 1, 1993, 19:25153 (R;US) 
The origin of chirality in protein amino acids, 19:26284 (R;XA) 
AMINO ALCOHOLS 

See ALCOHOLS 
AMISOL PROCESS 

See DESULFURIZATION 
AMMONIA 

Constructed wetlands for municipal solid waste landfill leachate 
treatment: Final report, 19:24921 (R;US) 

Diode laser spectroscopy for gas monitoring of environmental 
pollution and for industrial process and emission control, 
19:25855 (R;NO) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Volume 3, 
Appendix sections 8-14: Baseline Sampling Program report, 
19:23362 (R;US) 

Leachate treatment system using constructed wetlands, Town of 
Fenton sanitary landfill, Broome County, New York: Final re- 
port, 19:24922 (R;US) 

Simultaneous removal of H2S and NHs in coal gasification pro- 


cesses: [Quarterly report], January 1, 1994—March 31, 1994, 
19:23358 (R;US) 
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AMOCO CBA PROCESS 
See DESULFURIZATION 

AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 

AMYLUM 
See STARCH 

ANALOG SYSTEMS 

SOI Fully complementary BI-JFET-MOS technology for analog- 

digital applications with vertical BUT’s, 19:25433 (R;FR) 
ANALYSIS (THERMAL) 
See THERMAL ANALYSIS 
ANCHORS 
Lead expansion anchor load capacity at the Savannah River 
Site, 19:25298 (RA;US) 
ANGICGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL BREEDING 
Laparoscopy and ultrasonography in animal reproduction re- 
search, 19:26071 (RA;XA) 
ANIMAL CELLS 
See also CHO CELLS 
SOMATIC CELLS 

Toxicity studies of mild gasification products: Quarterly report, 

October-December 1993, 19:23434 (R;US) 
ANIMAL FEEDS 

Effect of gamma irradiation on the chemical compositions of 

some feed block types, 19:23918 (R;SY;In Arabic) 
ANIMALS 

See also DOMESTIC ANIMALS 

Biointrusion test plan for the Permanent Isolation Surface Bar- 
rier Prototype, 19:23681 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1989- 
1991, 19:25911 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1992: 
Results of continuing basic environmental monitoring, Jan- 
uary through December 1992, 19:25912 (R;US) 

ANL 
Preliminary characterization of the 100 area at Argonne National 
Laboratory, 19:23569 (R;US) 
ANSTO 
ANSTO - Program of Research 1993-1994, 19:27075 (1;AU) 
ANSTO. Annual Report 1992-1993, 19:27076 (1;AU) 
ANTENNAS 

FORTE log periodic antenna: Phase 1, Final report, 19:25372 

(R;US) 
ANTIBODIES 

Development of an enzyme-linked immunosorbent assay for de- 
tection of serum antibodies to haemorrhagic septicaemia, 
19:26044 (RA;XA) 

ELISA and other methods in monitoring vaccination response to 
haemorrhagic septicemia, 19:26045 (RA;XA) 

Epidemiological studies on bluetongue virus infection in West 
Java, Indonesia, 19:26081 (RA;XA) 

Serological monitoring of infectious diseases, 19:26082 (RA;XA) 

Standardization of the indirect enzyme-linked immunosorbent 
assay for detection of antibodies against Newcastle disease 
virus in chickens, 19:26046 (RA;XA) 

ANTIBODY FORMATION 

ELISA to study antibody responses to anthrax vaccine in cattle, 

sheep and goats, 19:26079 (RA;XA) 
ANTIGENS 

Application of ELISA for diagnosing and investigating the epi- 
demiology of trypanosomiasis in buffaloes in north Vietnam, 
19:26080 (RA;XA) 

ANTIMATTER 
The gravitational acceleration of antimatter, 19:26291 (R;US) 
ANTIMONY 121 

Research on highly excited states of nucleus by slow neutrons, 

19:26663 (RA;JP) 
ANTIMONY 123 

Research on highly excited states of nucleus by slow neutrons, 

19:26663 (RA;JP) 
ANTIMUONS 
See MUONS PLUS 





ANTIPROTONS 

Antiproton channeling, 19:26794 (IA;RU;In Russian) 

Antiproton production at 0 degrees for Si + A and Au + A colli- 
sions at the AGS, 19:26526 (R;US) 

Energy losses of antiprotons in the molecular hydrogen, 
Barkash effect, 19:26615 (IA;RU;In Russian) 

The emission of particle identification efficiency in the EX- 
CHARM experiment, 19:25631 (R;XJ;In Russian) 

The gravitational acceleration of antimatter, 19:26291 (R;US) 

ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 

Numerical predictions of indoor airflow in multi-dwellings by 

cross ventilation, 19:24895 (RA;Fl) 
APATITES 
Effect of radiation damage on the infrared properties of apatite, 
19:25955 (I;MY) 

APPARATUS 

See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 

See RADIATION SOURCES 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 

See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

See also WeiLANDS 

Conceptual model of ecosystems in landscape of Uranium Min- 
ing of Andujar (Spain), 19:25917 (R;ES;In Spanish) 

Electrofishing survey of the Great Miami River: Annual report, 
September 1993, 19:26008 (R;US) 

The effect of COz injection in the sea on the marine life, 
19:26039 (R;NO;In Norwegian) 

The use of geographic information systems technology for 
salmon habitat analysis, 19:23968 (R;US) 

AQUATIC ORGANISMS 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
A radioecological survey of eatable organisms for natural ra- 
dionuclides in hot spring water, 19:26129 (IA;XA) 
AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
AQUEOUS SOLUTIONS 

Experimental and theoretical study of plasma-water interaction 

in electrothermal guns, 19:26922 (R;IL) 
AQUIFERS 

Heterogeneity of water within one formation as a result of mix- 
tures from two sources; and a new method for determining 
compositional variation, 19:25929 (RA;NO) 

ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARCTIC REGIONS 
Carbon and nitrogen isotope studies in an arctic ecosystem: Fi- 
nal report, 19:25898 (R;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 

Agreement of 13 December 1991 between the Republic of 
Argentina, the Federative Republic of Brazil, the Brazilian- 
Argentine Agency for Accounting and Control of Nuclear 
Materials and the International Atomic Energy Agency for the 
Application of Safeguards, 19:23903 (R;XA;In Arabic, Chi- 
nese, English, French) 

Radon in dwellings in Argentina, 19:25772 (IA;XA) 

The treaty for the prohibition of nuclear weapons in Latin Amer- 
ica and the Caribbean (Tlatelolco Treaty), 19:24952 (R;XA;In 
Arabic, Chinese, English, French) 

ARGON 

Dependence on impact collision parameter of mean-energy loss 
protons on argon and krypton atoms, 19:26617 (IA;RU;In 
Russian) 


ARGON 36 REACTIONS 

Time-scale and branching ratios in sequential multifragmenta- 

tion, 19:26592 (R;US) 
ARGON 40 REACTIONS 
On the dynamics of pion production in nuclear collisions at inter- 
mediate energies, 19:26559 (IA;RU) 
ARGON METHOD 
See ISOTOPE DATING 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 

Design of a lightweight seismic structure resistant to tornado 

wind missiles, 19:24082 (RA;US) 
ARMS CONTROL 

A maximum-likelihood reconstruction algorithm for tomographic 
gamma-ray nondestructive assay, 19:24962 (R;US) 

Design advances in long-range alpha detection, 19:25658 (R;US) 

Environmental and safety obligations of the Chemical Weapons 
Convention, 19:24960 (R;US) 

Explosive-array performance measurement 
19:25740 (R;US) 

Free-field ground motions for the nonproliferation experiment: 
Preliminary comparisons with nearby nuclear events, 
19:25733 (R;US) 

The NTS Ground Motion Data Base, 19:25741 (R;US) 

The use of curium neutrons to verify plutonium in spent fuel and 
reprocessing wastes, 19:23904 (R;US) 

Travel to Greece for the workshop in Arms Control and Security 
in the Middle East: Foreign trip report, December 31, 1993— 
January 1, 1994, 19:24951 (R;US) 

Weapons and commercial plutonium ultimate disposition choices: 
Destroy “completely” or store forever, 19:24961 (R;US) 

Yield of the Non-Proliferation Experiment from the Leo Brady 
Seismic Net, 19:25747 (R;US) 

ARRAY PROCESSORS 

A two-level parallel direct search implementation for arbitrarily 
sized objective functions, 19:27169 (R;US) 

An optical simulation of shared memory, 19:27166 (R;US) 

Electrochemical synthesis of quasi-periodic quantum dot arrays, 
19:25432 (R;US) 

High-level message-passing constructs for Zipcode 1.0: Design 
and implementation, 19:27172 (R;US) 

Outline of fast analyzer for MHD equilibrium 'FAME’, 19:26944 
(R;JP;In Japanese) 

Paradigms and strategies for scientific computing on distributed 
memory concurrent computers, 19:27089 (R;US) 

ARSENIC OXIDES 

Nuclear quadrupole resonance applied for arsenic oxide study, 
19:26708 (1;BR;in Portuguese) 

ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

AS RECYCLING PROCESS 
See DESULFURIZATION 
ASBESTOS 

Structural testing of corrugated asbestos-cement roof panels at 
the Hanford Facilities, Richland, Washington, 19:25284 
(RA;US) 

ASDEX TOKAMAK 

A data bank of disruptive discharges in ASDEX, 19:27022 (R;DE) 

Cooling water calorimetry measuring results from the first years 
of ASDEX Upgrade operation, 19:27024 (R;DE) 

ASHES 

See also FLY ASH 

Environmental aspects of disposal of ashes from power plants 
in the Czech Republic, 19:23405 (RA;CZ;in Czech) 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
January 1, 1994—March 31, 1994, 19:23425 (R;US) 

Management of dry flue gas desulfurization by-products in un- 
derground mines: Technical progress report, 1 January—31 
March 1994, 19:23399 (R;US) 


using TDR, 
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ASHES 


Moving granular-bed filter development program: Topical report, 
19:23354 (R;US) 

Radon measurements at the site of a former coal-burning power 
station, 19:23402 (IA;XA) 

Recent progress in the use of synchrotron radiation for the anal- 
ysis of coal combustion products, 19:24031 (R;US) 

Technology-induced increase of natural radioactivity in the vicin- 
ity of coal-fired power plants, 19:23403 (IA;XA) 

ASIA 

See also BANGLADESH 

CHINA 
INDIA 
INDONESIA 
IRAN 
ISRAEL 
JAPAN 
MALAYSIA 
NORTH KOREA 
SRI LANKA 
THAILAND 
USSR 

Crisis Prevention Centers as confidence building measures: 

Suggestions for Northeast Asia, 19:24958 (R;US) 
ASTATINE ADDITIONS 
See ALLOYS 
ATGAS PROCESS 
See COAL GASIFICATION 
ATMOSPHERIC CHEMISTRY 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 3: Atmospheric and climate 
research, 19:25863 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also RAIN 

Determination of some trace elements in atmospheric particulates 
using a neutron activation analysis method, 19:25766 (IA;XA) 

ATOM-ATOM COLLISIONS 

Muonic cascade and muon catalyzed fusion in hydro- 
gen/deuterium mixtures, 19:26665 (RA;US) 

Time of flight spectroscopy with muonic hydrogen, 19:26678 
(RA;US) 

ATOMIC BEAMS 

Laser blow-off generation processes, 19:26258 (RA;HU) 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 

Structural properties of silicon clusters: An empirical potential 

study, 19:26669 (R;XA) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
ATOMS 

See also MUONIC ATOMS 

Collapse and revival in the dynamics of the spin with the spin- 
orbit potential, 19:26210 (R;DE) 

Measurements of hyperfine structure in optical spectra of atoms 
by the laser spectroscopy methods, 19:26656 (IA;RU;In Rus- 
sian, English) 

ATR REACTOR 

Extreme wind induced accident sequence analysis of the ad- 
vanced test reactor, 19:24636 (RA;US) 

Seismically induced relay chatter risk analysis for the advanced 
test reactor, 19:24640 (RA;US) 

ATRC REACTOR 


Xenon oscillations with special reference to the PIUS reactor, 
19:24102 (RA;IL) 
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ATTENUATION 
A system for measuring the attenuation of X-rays by various 
materials, 19:24981 (R;US) 
ATWS 
Power transients in PWR self-initiated by positive moderator 
temperature coefficient, 19:24096 (RA;IL) 
Three dimensional computation of PWR reactivity accidents by 
thermal-hydraulic transients, 19:24097 (RA;IL) 
AUDITORY ORGANS 
Field evaluations of hearing protection devices at surface mining 
environments, 19:26185 (R;US) 
AUSTENITIC STEELS 
Application of instrumented microhardness method to follow the 
thermal ageing of cast duplex stainless steel, 19:24979 
(R;FR;In French) 
Evaluation of the thermal ageing of duplex stainless steels, 
19:24977 (R;FR;In French) 
Risk of hot cracking in all the buttering pass of the first layer of 
the dissimilar welds, 19:24980 (R;FR;In French) 
Sublimation of nickel-free austenitic steel intensified by ion bom- 
bardment, 19:25013 (IA;RU;In Russian) 
AUSTRALIA 
Environmental isotopes in flood flows in a major Australian river, 
19:26012 (RA;NO) 
Source and pathways of lead in humans from the Broken Hill 
mining community, 19:25933 (RA;NO) 
AUSTRIA 
Exposures due to high natural radiation background and ra- 
dioactive springs around the world, 19:26117 (IA;XA) 
AUTOCLAVES 
Advanced direct coal liquefaction concepts: Quarterly report, 
January 1, 1994—March 31, 1994, 19:23374 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILES 
Analytical enhancement of automotive sensory system reliabil- 
ity, 19:24945 (R;US) 
Scenarios of emissions from automobile and useful vehicle traf- 
fic in Germany from 1988 to 2005: Appendix, 19:25794 
(l;DE;In German) 
AUTOMOTIVE FUELS 
Impacts of alternative fuels on air quality, 19:25861 (R;US) 
AUTORADIOGRAPHY 
Measurement system microdensitometer Joyce-Loebl and com- 
puter IBM-PC for quantitative evaluation of autoradiograms, 
19:25163 (R;PL) 
AUXILIARY WATER SYSTEMS 
Effluent system capacity Project CGI-883 increased process 
water flow — 100-K, 19:24457 (R;US) 
AUXINS 
The chloroindole auxins of pea, strong plant growth hormones 
or endogenous herbicides, 19:26099 (R;Dk) 
AVALANCHE QUENCHING 
Optical observation of self-quenching streamers by using an 
image-intensifier system, 19:25636 (RA;JP) 
AVG PROCESS 
See COAL GASIFICATION 
AVIATION PERSONNEL 
A parallel genetic algorithm for the set partitioning problem, 
19:27084 (R;US) 
AWAY-FROM-REACTOR STORAGE 
Storage risk of offsite research reactor spent fuel in the receiv- 
ing basin for offsite fuel: Revision 2, 19:23822 (R;US) 
AXIAL VECTOR MESONS 
See also A1-1270 MESONS 
Meson properties at finite temperature and density within 
Nambu-Jona-Lasinio model, 19:26444 (R;XJ;in Russian) 


B MESONS 
B-physics at RHIC: An opportunity, 19:26382 (R;US) 





Limit on the rare decay B > u*p-~ K+, 19:26392 (R;US) 

Measurement of the B cross section at CDF via B semileptonic 
decays, 19:26391 (R;US) 

Measurement of the polarization in the decay B° — J/WK*° in 
pp collisions at ,/s = 1.8 TeV, 19:26389 (R;US) 

Notion of the inclusive spectra and cross sections of B-meson 
production in hadronic interactions of high energies, 19:26442 
(R;XJ) 

Physics at B-factories (a theoretical talk), 19:25519 (RA;JP) 

QCD improved exclusive rare B-decays at the heavy b-quark 
limit, 19:26398 (R;XA) 

BAG MODEL 

Spontaneous breaking of chiral symmetry as a consequence of 

confinement, 19:26321 (R;XA) 
BALLOONING INSTABILITY 

Numerical analysis of energetic particle stabilization of balloon- 
ing modes in finite-aspect-ratio tokamaks, 19:26901 (R;CN;iIn 
Chinese) 

BALTIC SEA 

Topical problems related to the pollution of the Baltic Sea: Lec- 
tures given during the public lecture meeting of the Task 
Force on Waste Water Issues, Rostock 1991, 19:26029 
(l;DE;in German) 

BANACH SPACE 

See also HILBERT SPACE 

Idempotents in Banach algebra, 19:26235 (R;XA;In French) 
BANANAS 

The combined effects of gamma radiation and low-temperature 
for the disinfestation of the Oriental fruit fly, Dacus dorsalis 
Hendel in mango and banana, 19:26095 (I;TH) 

BANGLADESH 

Reproductive patterns of indigenous cows in Bangladesh and 
the effect of urea-molasses-mineral blocks (UMMB) on pu- 
berty and post-partum ovarian activity, 19:26066 (RA;XA) 

BANKS 
See COMMERCIAL BUILDINGS 
BARBADOS 

Development and testing of a high-resolution model for tropo- 
spheric sulfate driven by observation-derived meteorology, 
19:25752 (R;US) 

BARIUM 137 

Radiative strength function determination in the (n, 2-7) reaction 

for soft primary transition in heavy nuclei, 19:26508 (iA;BG) 
BARIUM COMPOUNDS 

See also BARIUM OXIDES 

Columnar defect pinning in 
YBazCu207, 19:25053 (R;US) 

Effect of iron doping on Y-Ba-Cu-O, 19:25064 (I;MY;In Malay) 

Photoferroelectric effects in BaTiO, crystals, 19:25136 (R;US) 

X-ray diffraction and EMF studies of YBa2Cu307_, and other 
oxide superconductors, 19:25062 (I;MY) 

BARIUM ISOTOPES 

See also BARIUM 137 

Stellar neutron capture cross sections of the Ba isotopes, 
19:26575 (R;DE) 

BARIUM OXIDES 

Electron spectroscopy on high-temperature superconductors 
and related compounds, 19:25235 (R;DE;in German) 

Hyperfine fields on nuclei and peculiarity hexa-ferrite magnetic 
structure formation, 19:26746 (IA;RU;in Russian) 

Intermuttiplet transitions in optically opaque EuBazCu;07: An 
inelastic neutron scattering study, 19:25042 (R;US) 

Nuclear spin relaxation in high-Te superconductors: Final report, 
19:26874 (R;DE;In German) 

‘Doping and vortex studies of 1/2/3 cuprates by means of SR’, 
19:25083 (RA;US) 

BARLEY 

Use of recurrent irradiation in plant breeding of quantitative 

characters of barley and wheat., 19:26093 (IA;MX;In Spanish) 
BARYON NUMBER 

u* — ety, 19:26419 (RA;US) 

Search for u~-e*— conversion, 19:26579 (RA;US) 

Searching for the rare process of muonium to antimuonium con- 
version at PSI, 19:26679 (RA;US) 


untwinned single crystal 


BEAM PRODUCTION 


BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Battelle-Northwest monthly activities report, May 
19:24335 (R;US) 
Pacific Northwest Laboratory monthly activities report for July 
1967, 19:23790 (R;US) 
Pacific Northwest Laboratory monthly activities report, Decem- 
ber 1969, 19:23509 (R;US) 
Pacific Northwest Laboratory monthly activities report, May 
1967, 19:24337 (R;US) 
Tritium testwell data, 1964-1965, 19:23577 (R;US) 
BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 

See RADIOISOTOPE BATTERIES 
BATTERY PASTE 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (paste type electrolyte system), 19:24826 (IA;JP;In 
Japanese) 

BATTERY SEPARATORS 

Research and development of a solid electrolyte fuel celis.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24843 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Research and development of solid electrolyte fuel cells, 
19:24856 (IA;JP;in Japanese) 

Research and development of solid oxide fuel cells.: Develop- 
ment of elementary technologies, 19:24861 (IA;JP;In 
Japanese) 

BCR PROCESS 
See COAL GASIFICATION 
BEAM BUNCHING 

Investigation of the coherent synchrotron radiation spectrum as 
a probe of charge dynamics: Progress performance report, 
19:25474 (R;US) 

BEAM CHOPPERS 
See BEAM PULSERS 
BEAM DYNAMICS 
See also BEAM BUNCHING 
Beam instabilities related to different focusing schemes in Tesla, 
19:25473 (R;FR) 
Beam life time from beam-beam bremsstrahlung, 19:25524 
(RA;JP) 
Generalized Bessel functions: Group theoretic view, 19:25475 
(R;IT) 
On solutions of Sacherer integral equation, 19:25470 (R;US) 
BEAM FOCUSING MAGNETS 

A large aperture final focus system for Tesla, 19:25471 (R;FR) 
BEAM LUMINOSITY 

Results of beam physics studies in CESR, 19:25523 (RA;JP) 
BEAM MONITORING 

lon beam diagnosis, 19:25568 (R;DE) 
BEAM MONITORS 

Description and calibration beamline SEM/lon Chamber Current 
Digitizer, 19:25497 (R;US) 

Resolution power of residual gas ionization monitors for proton 
beams at PETRA and HERA, 19:25544 (R;DE;in German) 

Status and test report on the LANL-Boeing APLE/HPO flying- 
wire beam-profile monitor: Status report, 19:25436 (R;US) 

BEAM OPTICS 
A large aperture final focus system for Tesla, 19:25471 (R;FR) 
BEAM PRODUCTION 

Generation of positron high intensive beam by synchrotron radi- 

ation, 19:26255 (IA;RU;In Russian) 


1965, 
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BEAM PRODUCTION 


Laser monochromatization of beam particles in channel with 

random potential, 19:26256 (IA;RU;In Russian) 
BEAM PULSERS 

Development of a chopped high intensity muon beam at 

LAMPF, 19:25528 (RA;US) 
BEAM SEPARATORS 

The COMBAS projectile fragment separator: Present and fu- 
ture, 19:25510 (IA;RU) 

The Dubna gas-filled recoil separator: a facility for heavy ele- 
ment research, 19:25512 (IA;RU) 

BEANS 

Effect of gamma radiation from Co 60 on the yield and its com- 
ponents in two bean varieties., 19:26091 (IA;MX;In Spanish) 

Evaluation of thirteen lines (Mg) of 'May flower’ beans selected 
after gamma irradiation with cobalt 60., 19:26087 (IA;MX;In 
Spanish) 

The use of gamma radiation from cobalt 60 to obtaining mutants 
with desirable coloration in forepart of beans., 19:26089 
(IA;MX;In Spanish) 

BEARINGS 

Correlation of elastomer material properties from small speci- 
men tests and scale-size bearing tests, 19:25415 (R;US) 

Development of comprehensive technology for phosphoric acid 
fuel cells.: High-efficiency turbine/compressor, 19:24850 
(IA;JP;In Japanese) 

BEAUTY PARTICLES 

See also BMESONS 

B-physics at RHIC: An opportunity, 19:26382 (R;US) 

Heavy flavour physics at LEP, 19:26428 (R;NL) 

Heavy-flavor production, 19:26430 (R;NL) 

Measurement of correlated b quark cross sections at CDF, 
19:26390 (R;US) 

The left-right forward-backward asymmetry for B quarks at the 
SLD, 19:26446 (R:US) 

BEDT-TTF 

Electron spin resonance and band electronic structure study of 
the metal-insulator transition in (BEDT-TTF)3(HSO,)o, 
19:25215 (R;US) 

BELGIUM 

The Belgian experience on the backfitting and safety upgrading 

of old operating nuclear power piants, 19:24114 (1;BG) 
BELOYARSK-3 REACTOR 

Investigations of neutron characteristics of minor actinides in ex- 

periments at BFS facility and fast reactors, 19:24615 (RA;IL) 
BENCH-SCALE EXPERIMENTS 

Advanced direct coal liquefaction concepts: Quarterly report, 

January 1, 1994—March 31, 1994, 19:23374 (R;US) 
BENTONITE 

Diffusion of radionuclides in concrete/bentonite systems, 

19:25244 (R;SE) 
BENZYL RADICALS 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R:US) 

BERKELIUM ADDITIONS 

See ALLOYS 

BERYLLIUM 

Evolution of implanted Ar ion distribution in Be, Al, Si under irra- 
diation by average energy Ar polyenergetic beams, 19:26822 
(IA;RU;In Russian) 

Structure formation in films under pulsed irradiation by laser 
plasma, 19:25010 (IA;RU;In Russian) 

Study on the threshold effect in energy dependence of hard part 
of resonance roentgen transition radiation spectrum of rela- 
tivistic electrons, 19:26623 (IA;RU;In Russian) 

BERYLLIUM 10 

Be measurements with the Uppsala tandem accelerator and 

some geological applications, 19:25155 (RA;NO) 
BERYLLIUM 13 


Nuclear structure and reaction studies of exotic nuclei, 
19:26485 (iA;RU) 
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BERYLLIUM 9 TARGET 
Longitudinal momenta and production cross-sections of iso- 
topes formed by fragmentation of a 500 AxMeV ®®kr beam, 
19:26533 (R;DE) 
BERYLLIUM BASE ALLOYS 
®Be and ''B NMR study of superconductivity in boron doped 
UBe.3, 19:26885 (R;US) 
Interplay of magnetic and superconducting heavy fermion 
ground states, 19:25019 (RA;US) 
BERYLLIUM ISOTOPES 
See also BERYLLIUM 10 
BERYLLIUM 13 
Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 
Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
BETA DECAY RADIOISOTOPES 
Gross beta radioactivity gross alpha radioactivity and radium- 
226 of surface waters in Thailand, 19:25198 (R;TH;In Thai) 
Radioactivity of artesian wells in Bangkok metropolitan and 
nearby areas, 19:25203 (R;TH;In Thai) 
BETA DETECTION 
Laboratory sensor design for fiber-optic detection of ®5kKr, 
19:25674 (R;US) 
BETA SPECTROMETERS 
Research activities by INS iron-free 6-ray spectrometer facility, 
19:25595 (R;JP;In Japanese) 
BF3 COUNTERS 
Pulse shape discrimination with proportional counters for neu- 
tron detection, 19:25640 (RA;JP) 
BGO DETECTORS 
Determination of the Compton suppression efficiency of Ge- 
BGO detectors in low y-fay energy region, 19:25617 (R;XJ) 
Radioisotopic impurity of 2°’Bi in BGO scintillators, 19:25654 
(RA;JP) 
Testing of a BGO scintillator for high-energy gamma-ray detec- 
tion, 19:25592 (R;PL) 
BINARY ALLOY SYSTEMS 
Disordered magnetic system Moessbauer 
19:26747 (IA;RU;In Russian) 
BIOCHEMICAL ACTIVITY 
Sze BIOCHEMISTRY 
BIOCHEMISTRY 
The origin of chirality in protein amino acids, 19:26284 (R;XA) 
BIOGAS 
See METHANE 
BIOLOGICAL DOSEMETERS 
Premature chromosome condensation: A novel method for bio- 
logical dosimetry, 19:26133 (iA;XA) 
BIOLOGICAL MATERIALS 
The determination of uranium in environmental samples using 
laser fluorimetry, 19:25167 (IA;XA) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL SHIELDING 
Computer-aided design system for early stages of biological 
shielding designing, 19:24212 (IA;RU;in Russian) 
BIOMASS 
Alternative technique for processing biomass into fuel, 19:23945 
(RA;Fl) 
Atmospheric CFB gasification of biomass, 19:23947 (RA;Fl) 
Bioenergy 93 conference, 19:23932 (R;Fl) 
Bioenergy research in Sweden, 19:23936 (RA;Fl) 
Bioenergy visions, 19:23956 (RA;Fl) 
Converting oil, coal and gas fired boilers to biomass fuel: Crite- 
ria for developing commercial cogeneration and hot water 
plants, 19:23952 (RA;Fl) 


spectroscopy, 





Finnish bioenergy research programme for 1993 - 1998, 
19:23937 (RA;Fl) 
Modern biofuel-fired power plants in power and heat production, 
19:23951 (RA;Fl) 
Possibilities for the combustion of biomass in pulverized fuel 
units, 19:23949 (IA;DE;in German) 
Pressurized gasification of biofuels, 19:23946 (RA;Fl) 
Research and development activities in Denmark, 19:23935 
(RA;Fl) 
BIOMASS PLANTATIONS 
Energy forestry with effective technology and new breeds of 
Salix varieties, 19:23940 (RA;Fl) 
Production methods and costs for reed canary grass as an en- 
ergy crop, 19:23941 (RA;Fl) 
BIOMEDICAL RADIOGRAPHY 
Recent developments in secondary emission gaseous x-ray 
imaging detectors, 19:25680 (R;IL) 
BIOMIMETIC PROCESSES 
[Fundamental studies in oxidation-reduction in relation to water 
photolysis]: Final report, February 15, 1990—July 31, 1993, 
19:23981 (R;US) 
BIOREACTORS 
Enhanced fermentation systems with continuous removal of in- 
hibitory products, 19:26040 (R;US) 
Nitrification of highly contaminated waste water with retention of 
biomass: Final report, 19:25959 (R;DE;In German) 
Turbulent two-phase flow in biibble columns and stirred fer- 
menters, 19:25411 (R;NO) 
BIRDS 
Database of radionuclide measurements in Columbia River water, 
fish, waterfowl, gamebirds, and shellfish downstream of Han- 
ford’s single-pass production reactors, 1960-1970: Hanford 
Environmental Dose Reconstruction Project, 19:26165 (R;US) 
BISETHYLENEDITHIOLOTETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 
Polonium production neutron flux in bismuth columns, 19:24351 
(R;US) 
BISMUTH 209 
209Bi NMR in heavy-electron system YbBiPt, 19:26503 (R;US) 
Collective effects and nucleon emission in Bi+Pb collisions at 1 
GeV/nucleon, 19:26566 (IA;RU) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 
§3.65Cu, 2°°Bi spin echo spectra and BizCuO, magnetism, 
19:26760 (IA;RU;In Russian) 
MSR-study of the local magnetic field in alpha-BizO3, 19:26724 
(IA;RU) 
BISMUTH PHOSPHATES 
Compilation of data on composition of bismuth phosphate pro- 
cess metal wastes, 19:24322 (R;US) 
BISMUTH TELLURIDES 
Evaluation of the improvement in the figure of merit of Bi.Te3 - 
based alloys with addition of ultrafine scattering centers, 
19:25129 (R;US) 
BITUMENS 
Combustible properties of LLW bitumen packages in a fire test, 
19:23550 (IA;JP) 
The extraction of bitumen from western oil sands: Quarterly re- 
port, July-September, 1993, 19:23501 (R;US) 
Use of stable isotope data to monitor in situ processing of oil 
sands, 19:23503 (RA;NO) 
BITUMINOUS COAL 
Coal oxidation and its effect on oil agglomeration, 19:23389 
(R;US) 
BLACK HOLES 
Black hole formation and space-time fluctuations in two dimen- 
sional dilaton gravity and complementarity, 19:26319 (R;XA) 
BLACK SHALES 
Depositional and diagenetics 5°4S signatures in 2.0 Ga old 
black shales: isotope constraints for the sulphur source of 
ultramafic-hosted Ni-Cu sulphide ores, Pechenga, Russia, 
19:26199 (RA;NO) 


BOOSTERS (PARTICLE) 


BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLAST EFFECTS 

Preliminary design specifications for the compact weapon ef- 
fects display system, 19:25731 (R;US) 

Vulnerability assessment of a space based weapon platform 
electronics system exposed to a thermonuclear weapon deto- 
nation, 19:25734 (R;US) 

BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 
BLENDERS 
See MIXERS 
BLOCKING 
See CHANNELING 
BLOOD CELLS 

See also BLOOD PLATELETS 

Cytogenetic studies of inhabitants of a high level natural radia- 
tion area of Ramsar, Iran, 19:26130 (IA;XA) 

BLOOD PLATELETS 

Determination of manganese, copper, zinc, iron and molybde- 
num in animal blood sample by neutron activation analysis, 
19:25207 (R;TH) 

BLOWN BITUMENS 

See BITUMENS 

BN-350 REACTOR 
Experimental and calculational studies of neutron characteris- 
tics of thorium cycle in fast reactors, 19:24170 (RA;IL) 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BN-800 REACTOR 

Experimental study of sodium void reactivity effect at the Binary 
Fuel System facility for mockup of fast reactor with sodium 
plenum, 19:24166 (RA;IL) 

BOILERS 

See also REFUSE-FUELED BOILERS 

Engineering development of advanced coal-fired low-emission 
boiler systems: Quarterly technical progress report, January 
1—March 31, 1994, 19:24040 (R;US) 

Nak pool-boiler bench-scale receiver durability test: Test results 
and materials analysis, 19:24008 (R;US) 

Natural-gas high-efficiency boiler systems in practice - the 
chimney-sweep’s point of view, 19:25426 (IA;DE;in German) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 

Deterministic resolution of the Boltzmann equation, 19:26207 
(R;FR;In French) 

BOLTZMANN TRANSPORT EQUATION 

See BOLTZMANN EQUATION 

BOM-ERDA PROCESS 
See DESULFURIZATION 
BOMBS 

Developments in ground-penetrating radar at LLNL, 19:25725 
(R;US) 

BONE MARROW CELLS 

In Vivo behavior of injuries in DNA originated by dimethyl ni- 
trosamine and inductors of sister chromatid exchanges., 
19:26141 (IA;MX;In Spanish) 

Sensitivity of germinal and somatic cells to induction of sister 
chromatid exchanges by gamma radiation In vivo., 19:26140 
(IA;MX;In Spanish) 

BONES 
See SKELETON 
BONNER SPHERE SPECTROMETERS 

Modification of multisphere spectrometer for measurement of 

high-energy neutron spectra, 19:25581 (IA;RU;In Russian) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
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BOREHOLES 


BOREHOLES 

Astrategy to seal exploratory boreholes in unsaturated tuff: Yucca 
Mountain Site Characterization Project, 19:23692 (R;US) 

Estimation of unsaturated zone liquid water flux at boreholes UZ 
No. 4, UZ No. 5, UZ No. 7, and UZ No. 13, Yucca Mountain, 
Nevada, from saturation and water potential profiles, 
19:23582 (R;US) 

Production test IP-431-A expansion of overbore test facilities C 
Reactor, 19:24476 (R;US) 

Saturation levels and trends in the unsaturated zone, Yucca 
Mountain, Nevada, 19:23614 (R;US) 

Sealing of boreholes using natural, compatible materials: Gran- 
ular salt, 19:23708 (R;US) 

The origin of elevated water levels in emplacement boreholes, 
Pahute Mesa, Nevada Test Site: A numerical study, 19:25909 
(R;US) 

Thermal flowmeter modification for the addition of a packer and 
pump, 19:25910 (R;US) 

BORN-GREEN-YVON EQUATION 

See BOLTZMANN EQUATION 


BORON 
Determination of the composition and concentration of alloying 
boron in superconducting alloys of Nb-Ti and Nb-Ti-Ta, 
19:25178 (IA;RU;In Russian) 
BORON 10 
Prompt gamma-ray spectrometry for measurement of B-10 
concentration in brain tissue and blood: Clinical use and ex- 
perimental study, 19:26049 (RA;JP) 
BORON ADDITIONS 
Determination of boron content in synthetic diamonds, 19:25181 
(IA;RU;In Russian) 
BORON CARBIDES 
u* SR studies of magnetic properties of boron carbide super- 
conductors, 19:25084 (R;US) 
High heat flux experiment on B,C-converted carbon based ma- 


terials for plasma facing materials of JT-60U, 19:27028 
(R;JP;in Japanese) 

Shock-wave strength properties of boron carbide and silicon 

carbide, 19:25095 (R;US) 
BORON COMPOUNDS 

See also BORON CARBIDES 

Molecular design of new boron carriers covalent bond forma- 
tions among o-carborane, water-solubilizing elements, and 
organic moiety having affinity to cancer cells, 19:26052 
(RA;JP;in Japanese) 

BORON ISOTOPES 

See also BORON 10 

Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
BOROSILICATE GLASS 

Dissolution of R7T7 glass in static and flowing conditions: influ- 
ence of Si diffusion mechanism in the leached layer, 
19:25109 (R;FR) 

Effects of MgO on short and long term stabilities in water of 
R7T7 and M7 nuclear waste glasses, 19:25108 (R;FR) 

Effects of radionuclide decay on waste glass behavior: A critical 
review, 19:23565 (R;US) 

Enhancement of the glass corrosion in the presence of clay min- 
erals: testing experimental results with an integrated glass 
dissolution model, 19:25110 (R;FR) 

BOROSILICATES 
See BOROSILICATE GLASS 


BOSE-EINSTEIN GAS 
Correlations in charged bosons systems, 19:26866 (1;BR;In Por- 
tuguese) 
Critical behavior of a Bose-Einstein magnetized gas, 19:26865 
(1;BR;In Portuguese) 
Forced nuclear processes in Bose-Einstein atomic condensate, 
19:26889 (IA;RU;In Russian) 
BOSE-EINSTEIN STATISTICS 


The dynamic structure function of Bose liquids in the deep in- 
elastic regime, 19:26887 (R;XA) 
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BOSONS 
See also GLUONS 
MESONS 
PHOTONS 
Bosons system with finite repulsive interaction: self-consistent 
field method, 19:26326 (1;BR;In Portuguese) 
Finite boson mappings of fermion systems, 19:26374 (R;US) 
From the shell model to the interacting boson model, 19:26375 
(R;US) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARY LAYERS 
See also PLASMA SCRAPE-OFF LAYER 
Analysis of the photodiode boundary layer transition indicator: 
LDRD final report, 19:24906 (R;US) 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
A prescribing geodesic curvature problem, 19:26308 (R;XA) 
Remarks on multiple solutions for asymptotically linear elliptic 
boundary value problems, 19:26220 (R;XA) 
BOVINE 
See CATTLE 


BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZIL 
Agreement of 13 December 1991 between the Republic of 
Argentina, the Federative Republic of Brazil, the Brazilian- 
Argentine Agency for Accounting and Control of Nuclear 
Materials and the International Atomic Energy Agency for the 
Application of Safeguards, 19:23903 (R;XA;In Arabic, Chi- 
nese, English, French) 
BREAKWATERS 
See DAMS 


BREEDER REACTORS 

See also FBR TYPE REACTORS 

Reactor physics and reactor computations: Proceedings of the 
internal conference on reactor physics and reactor computa- 
tions, 19:24196 (R;IL) 

BREEDING BLANKETS 

Assessment of alkali metal coolants for the ITER blanket, 
19:26993 (R;US) 

In situ tritium recovery from Li2O irradiated in a fast neutron flux: 
BEATRIX-ll, Phase || temperature-change canister, 19:27043 
(R;US) 

Liquid metal flows in manifolds and expansions of insulating 
rectangular ducts in the plane perpendicular to a strong mag- 
netic field, 19:27029 (R;DE) 

MHD flow in rectangular ducts with inclined non-uniform trans- 
verse magnetic field, 19:26995 (R;US) 

On-line tritium production and heat deposition rate measure- 
ments at the Lotus facility, 19:27017 (RA;IL) 

Production test IP-350-C, E-N demonstration load at H Reactor 
(Part 2, Flattened zone striped loading), 19:24443 (R;US) 

BREMSSTRAHLUNG 

Notes on the Landau, Pomeranchuk, Midgel effect: Experiment 
and theory, 19:26295 (R;US) 

Suppression of hard component of REB bremsstrahlung by 
means of a dielectric plate at the acceleration output, 
19:25502 (IA;RU;In Russian) 

BRICKS 

Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:25280 (RA;US) 

Numerical methods for analysis of clay tile infills, 19:25287 
(RA;US) 

The effect of prior out-of-plane damage on the in-plane behavior 
of unreinforced masonary infilled frames, 19:25288 (RA;US) 

BRINES 

Mixing and dilution of brines, Berea Sandstone, Ohio: chemical 

and isotope evidence, 19:25930 (RA;NO) 





Results of brine flow testing and disassembly of a crushed 
salt/bentonite block seal at the Waste isolation Pilot Plant, 
19:23691 (R;US) 

BRONZE 

Investigation and replication of the surface microstructure of 

early Chinese black bronze mirrors, 19:24967 (R;US) 
BROOKHAVEN RHIC 

Developments in the vacuum systems of AGS-RHIC, 19:25490 
(R;US) 

Local Dispersion Insert: The -yT knob for accelerators, 19:25496 
(R;US) 

New coil end design for the RHIC Arc dipole, 19:25487 (R;US) 

Superconducting wire and cable for RHIC, 19:25486 (R;US) 

BRUNSBUETTEL REACTOR 

Brunsbuettel nuclear power plant. Annual report 1992, 19:24077 

(1;DE;In German) 
BUBBLE CHAMBERS 

See also HEAVY LIQUID BUBBLE CHAMBERS 

The 100 cm hydrogen bubble chamber of the Laboratory of high 
energies, JINR, 19:25602 (RA;RU) 

BUBIAG-DIDIER PROCESS 

See COAL GASIFICATION 

BUFFALO 

Application of ELISA for diagnosing and investigating the epi- 
demiology of trypanosomiasis in buffaloes in north Vietnam, 
19:26080 (RA;XA) 

Development of an enzyme-linked immunosorbent assay for de- 
tection of serum antibodies to haemorrhagic septicaemia, 
19:26044 (RA:XA) 

ELISA and other methods in monitoring vaccination response to 
haemorrhagic septicemia, 19:26045 (RA;XA) 

Investigation on carabao (Bubalus bubalis) reproduction using 
clinical and radioimmunoassay techniques, 19:26073 (RA;XA) 

BUILDING (CONSTRUCTING) 

See CONSTRUCTION 

BUILDING MATERIALS 
See also BRICKS 
CONCRETES 

Microwave based civil structure inspection device, 19:25317 
(R;US) 

Natural radioactivity of building materials in an area with high 
natural radiation in Iran, 19:25952 (IA;XA) 

Plasters and mortars with extremely high concentrations of ra- 
dium in Joachimsthal, 19:25949 (IA;XA) 

Radioactivity of the new building materials from Romania, 
19:26148 (RA;Fl) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 

Air Cleaning 

Indoor Air '93. Thermal Environment, Building Technology, 

Cleaning: Proceedings, 19:24877 (R;Fl) 
Air Quality 

A comparative study of discomfort caused by indoor pollution, 
thermal load and noise, 19:24879 (RA;Fl) 

Indoor Air '93. Thermal Environment, Building Technology, 
Cleaning: Proceedings, 19:24877 (R;Fl) 

Computerized Simulation 
Advances in SPARK: Revision 1, 19:24873 (R;US) 
Contamination 

Modeling study of deposition locations in the 291-Z plenum, 

19:23808 (R;US) 
Damping 

Application of the energy dissipating restraint damper to a non- 

ductile reinforced concrete frame, 19:25291 (RA;US) 
Decommissioning 

2727-S Nonradioactive Dangerous Waste Storage Facility Clo- 

sure Plan: Revision 3A, 19:23633 (R;US) 


BULGARIA 


Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part B, Dis- 
mantlement, Remedial action, 19:23873 (R;US) 

Decontamination 

2727-S Nonradioactive Dangerous Waste Storage Facility Clo- 

sure Plan: Revision 3A, 19:23633 (R;US) 
Design 

Use of base isolation techniques for the design of high level 

waste storage facility enclosure at INEL, 19:23586 (RA;US) 
Energy Management Systems 

Automated diagnostics scoping study: Final report, 19:24901 
(R;US) 

Fluid-Structure Interactions 

Computer modelling of tornado effects on buildings, 19:25299 
(RA;US) 

Humidity Control 

The effect of humidity reduction on thermal sensations, 

19:24886 (RA;FI) 
Microclimates 

Assurance of microclimate, effectiveness and optimization of 

building microclimate maintaining system, 19:24890 (RA;Fl) 
Noise 
A comparative study of discomfort caused by indoor pollution, 
thermal load and noise, 19:24879 (RA;Fl) 
Passive Solar Cooling Systems 
The passive dehumidifying solar house, 19:24894 (RA;Fl) 
Radiation Doses 
Methodology of indoor exposures assessment, 19:26127 (IA;XA) 
Radon 

A study of the influence of a gravel subslab layer on radon entry 
rate using two basement structures, 19:25849 (RA;Fl) 

Double-barrier approach for radon reduction in new construc- 
tion, 19:25848 (RA;Fl) 

Indoor Air ‘93. Particles, microbes, radon: 
19:25817 (R;Fl) 

Indoor radon in Estonia, 19:25826 (RA;Fl) 

Radon in large buildings: The development of a protocol, 
19:25821 (RA;Fi) 

Radon mitigation with mechanical supply and exhaust ventila- 
tion adjusted by a pressure control unit, 19:25847 (RA;Fl) 

Radon study in underground buildings in Chongqing, China, 
19:25823 (RA;Fl) 

Results of radon-measurements in buildings and recommended 
action in the Federal Republic of Germany, 19:26128 (IA;XA) 

Radon 222 

Variation of radon and radon progeny in a room with low ventila- 

tion rate, 19:25836 (RA;Fl) 
Research Programs 

Buildings Energy Program annual report, FY 1991, 19:24902 

(R;US) 
Safety Analysis 

Computer modelling of tornado effects on buildings, 19:25299 

(RA;US) 
Seismic Effects 

Application of the energy dissipating restraint damper to a non- 

ductile reinforced concrete frame, 19:25291 (RA;US) 
Seismic Isolation 

Use of base isolation techniques for the design of high level 

waste storage facility enclosure at INEL, 19:23586 (RA;US) 
Thermal Comfort 

A comparative study of discomfort caused by indoor pollution, 
thermal load and noise, 19:24879 (RA;Fl) 

Climatological conditions and thermal comfort in an intertropical 
area: Case of study: Maracaibo (Venezuela), 19:24891 (RA;Fl) 

The effect of humidity reduction on thermal sensations, 
19:24886 (RA;Fl) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA 

Priorities and management structures of the Bulgarian energet- 
ics, 19:24765 (1;BG;In Bulgarian) 

State of the art and trends of the electricity in Bulgaria, 
19:24790 (1;BG;In Bulgarian) 


Proceedings, 
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BUNCHING (BEAM) 


BUNCHING (BEAM) 

See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 

See HEATING OILS 
BURNERS 

Discharge of condensation water from natural gas high- 
efficiency boilers into public sewage systems. The Dutch 
experience, 19:24915 (IA;DE;In German) 

BURNUP 

A Monte Carlo method for whole core microscopic burn up cal- 
culations, 19:24091 (RA;IL) 

Safety aspects related to burnup increase and mixed oxide fuel, 
19:24651 (IA;DE;in German) 

The Monte-Carlo/collision probability hybrid method for LWR as- 
sembly burnup calculations, 19:24072 (RA;IL) 

BURSA OF FABRICIUS 

See BIRDS 

BUTANE 

The initial phase of sudden releases of superheated liquid, 

19:25403 (IA;CH) 
BUTANOLS 
Enhanced fermentation systems with continuous removal of in- 
hibitory products, 19:26040 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BRUNSBUETTEL REACTOR 
EBWR REACTOR 
GRAND GULF-1 REACTOR 
LINGEN REACTOR 
PEACH BOTTOM-2 REACTOR 

A stability identification system for boiling water nuclear reac- 
tors, 19:24073 (IA;CH) 

A study on natural circulation as a passive safety mechanism in 
light water reactors, 19:24120 (R;Fl;In Finnish) 

Assessment of thermal embrittlement of cast stainless steels, 
19:25028 (R;US) 

Cognitive skill training for nuclear power plant operational deci- 
sion making, 19:24714 (R;US) 

Incentives to strengthen international co-operation in R and D 
for advanced nuclear power technology, 19:24066 (R;NL) 

Presentation of the: Control room design for the ABB Atom 
BWR 90, 19:24258 (RA;XA) 

Primary system fission product release and transport: A state- 
of-the-art report to the committee on the safety of nuclear 
installations, 19:24715 (R;US) 

Radioactive materials released from nuclear power plants: An- 
nual report 1991, Volume 12, 19:24330 (R;US) 

Review of the proposed materials of construction for the SBWR 
and AP600 advanced reactors, 19:24716 (R;US) 

Safety aspects related to burnup increase and mixed oxide fuel, 
19:24651 (IA;DE;in German) 


Spent nuclear fuel discharges from US reactors 1992, 19:23714 
(R;US) 


Cc 


C CODES 


Analysis of L test series of ACE (Advanced Containment Experi- 
ments) project with modified corcon UW code., 19:27132 
(l;MX;In Spanish) 

Capabilities of Reynolds stress turbulence model in applications 
to thermal stratification, 19:24160 (R;US) 

Validation of COMMIX with Westinghouse AP-600 PCCS Test 
Data, 19:24690 (RA;US) 

C-1430 RESONANCES 
See MESONS 
C-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 


754 ERA Vol. 19, No. 9 


CABLES 
See also ELECTRIC CABLES 
Displacement forces on a neutral current detector from a buoy- 
ant and flexible cable under tension, 19:25659 (R;US) 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM COMPOUNDS 
See also CADMIUM TELLURIDES 
Structural characterization of thin-film cadmium stearate by X- 
ray diffraction technique, 19:25225 (1;MY) 
CADMIUM TELLURIDE DETECTORS 
See CDTE SEMICONDUCTOR DETECTORS 
CADMIUM TELLURIDE SOLAR CELLS 
Module process optimization and device efficiency improvement 
for stable, low-cost, large-area, cadmium telluride-based pho- 
tovoltaic module production: Final subcontract report, 1 July 
1990-30 April 1994, 19:23991 (R;US) 
CADMIUM TELLURIDES 
Hopping conduction in evaporated cadmium telluride thin films, 
19:24995 (I;MY) 
CALCITE 
Calcite deposits in drill cores USW G-2 and USW GU-3/G-3 at 
Yucca Mountain, Nevada: Preliminary report, 19:25238 (R;US) 
CALCIUM 
RA-226 concentration in water samples near uranium mines 
and in marine fishes, 19:25201 (R;TH;In Thai) 
CALCIUM 40 
Applications of a mapping procedure to nuclear and nuclear 
structure problems, 19:26480 (IA;RU) 
CALCIUM 40 TARGET 
On the dynamics of pion production in nuclear collisions at inter- 
mediate energies, 19:26559 (IA;RU) 
Spin observables for the (p,n) reaction at 135 MeV, 19:26556 
(IA;RU) 
CALCIUM 48 TARGET 
Spin observables for the (p,n) reaction at 135 MeV, 19:26556 
(IA;RU) 
CALCIUM CARBIDES 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, January 1—March 31, 1994, 19:23386 (R;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBIDES 
CALCIUM OXIDES 
Comparative and absolute analysis of metallic zirconium by the 
PIXE method, 19:25182 (IA;RU;in Russian) 
CALCIUM FLUORIDES 
Hyperfine fields and pseudonuclear Zeeman effect on '® nu- 
cleus in crystals, 19:26509 (IA;RU;In Russian) 
CALCIUM OXIDES 
Electronic structure and energies of alkaline earth oxides: MgO, 
CaO and SrO, 19:26688 (R;XA) 
Nuclear spin relaxation in high-Te superconductors: Final report, 
19:26874 (R;DE;In German) 
CALCRETES 
Inferences of paleoenvironment from petrographic, chemical 
and stable-isotope studies of calcretes and fracture calcites 
(Yucca Mountain Project), 19:23663 (R;US) 
CALCULATION METHODS 
See also FINITE ELEMENT METHOD 
ITERATIVE METHODS 
MONTE CARLO METHOD 
MULTIPLE COLLISION METHOD 
VARIATIONAL METHODS 
Some considerations concerning the accuracy of power level 
calculations in the context of the control of SS materials, 
19:24406 (R;US) 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALIBRATION STANDARDS 
The stability of calibration standards for ICP/AES analysis: A 
two-year study, 19:25138 (R;US) 





CALIFORNIA 

Primary production off Southern California relative to surface 
layer carbon budgets: A component of the California Basins 
Study, CaBS: Final report, [1 June 1989-14 November 1991], 
19:26001 (R;US) 

CALIFORNIUM 252 

A new shipping container for an intense neutron emitter, 
19:25324 (R;US) 

Fluence-to-dose equivalent conversion factors for polyethylene- 
moderated *52Cf, 19:23928 (R;US) 

CALIFORNIUM ADDITIONS 

See ALLOYS 
CALORICON PROCESS 

See WASTE PROCESSING 
CALORIMETERS 

A study of a dielectric cryogenic microcalorimeter for X-ray de- 
tection, 19:25644 (RA;JP) 

Design of an actively cooled plate calorimeter for the investiga- 
tion of pool fire heat fluxes, 19:25341 (IA;JP) 

Energy resolution of a lead scintillating fiber electromagnetic 
calorimeter, 19:25625 (R;XJ) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CAMERAS 

EG&G Film Magazine: Type XPH-47, 19:25730 (R;US) 

Miniature, vacuum compatible 1024 x 1024 CCD camera for x- 
ray, ultra-violet, or optical imaging, 19:26991 (R;US) 

CANADA 

Isotope composition of atmospheric sulphate near sour (H2S- 
rich) gas processing facilities in Alberta, Canada, 19:25763 
(RA;NO) 

Use of stable isotope data to monitor in situ processing of oil 
sands, 19:23503 (RA;NO) 

CANDU TYPE REACTORS 
See also POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 

COG organization and R and D support for CANDU reactors, 

19:24139 (RA;XA) 
Burnup 

Canflex: A fuel bundle to facilitate the use of enrichment and 

fuel cycles in CANDU reactors, 19:24144 (RA;XA) 
Calandrias 

Reduction of pressure-tube to calandria-tube contact conduc- 
tance to enhance the passive safety of a CANDU-PHW 
reactor, 19:24147 (RA;XA) 

Control Rooms 

Control room systems and C and | systems for Canadian 
CANDU nuclear stations. National practices and approaches, 
19:24269 (RA;XA) 

National practices and approaches on control rooms systems 
and C and | systems for Canadian CANDU nuclear stations, 
19:24260 (RA;XA) 

Design 
CANDU 9 - Overview, 19:24133 (RA;XA) 
Eccs 

Emergency core cooling system simplification, 19:24145 (RA;XA) 

Passive emergency heat rejection concepts for CANDU reac- 
tors, 19:24146 (RA;XA) 

Fuel Channels 
Advanced fuel channel concepts, 19:24148 (RA;XA) 
Modifications 

CANDU-3: 

(RA;XA) 
Neutron Diffusion Equation 

Determination of axial diffusion coefficients by the Monte-Carlo 
method, 19:24158 (RA;IL) 

Optimization 

CANDU-3: 
(RA;XA) 

Pressure Tubes 

Reduction of pressure-tube to calandria-tube contact conduc- 
tance to enhance the passive safety of a CANDU-PHW 
reactor, 19:24147 (RA;XA) 


Features of next generation CANDU, 19:24131 


Features of next generation CANDU, 19:24131 


CARBON 12 


Reactor Control Systems 

Instrumentation and control in the Canadian nuclear power pro- 

gram - 1993 Status, 19:24298 (RA;XA) 
Reactor Instrumentation 

Instrumentation and control in the Canadian nuclear power pro- 

gram - 1993 Status, 19:24298 (RA;XA) 
Reactor Licensing 

Licensing the CANDU 3 heavy water commercial power rector 

in the United States of America, 19:24181 (RA;XA) 
Reactor Monitoring Systems 
The plant analyst's workbench: A tool tc assist in plant data 
monitoring and diagnostics, 19:24313 (RA;XA) 
Reactor Operation 
Performance of CANDUs: 1971-1993, 19:24155 (RA;XA) 
Research Programs 

Advances heavy water reactor activities in Romania, 19:24137 
(RA;XA) 

R and R programmes to advance CANDU technology, 19:24134 
(RA;XA) 

Safety Engineering 
CANDU 9 - Overview, 19:24133 (RA;XA) 
Slightly Enriched Uranium 
The role of enriched uranium in CANDU power plant optimiza- 
tion, 19:24143 (RA;XA) 
Specifications 
CANDU 9 - Overview, 19:24133 (RA;XA) 
Spent Fuel Storage 
Advances in spent fuel dry storage technology for CANDU reac- 
tors, 19:23549 (RA;XA) 
Synergism 
CANDU/PWR synergism, 19:24140 (RA;XA) 
CANISTERS 
See CONTAINERS 
CANNING 
Al-Si canning process development, April 13-19, 1944, 
19:24347 (R;US) 

CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 

See LAGRANGIAN FIELD THEORY 
CAPACITIVE ENERGY STORAGE EQUIPMENT 

Seismic upgrade of the Nova capacitor bank, 19:25434 (RA;US) 
CAPACITORS 

In situ, real-time analysis of the growth of ferroelectric and con- 
ductive oxide heterostructures by a new time-of-flight pulsed 
ion beam surface analysis technique, 19:25100 (R;US) 

Structure and performance of carbon aerogel electrodes, 
19:25137 (R;US) 

CAPACITY 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;in 
Japanese) 

CAPILLARY FLOW 

Research program on fractured petroleum reservoirs: Quarterly 

report, January 1—March 31, 1994, 19:23447 (R;US) 
CAPSULES 
Proposal for the irradiation of cladding studies capsules, Series 
2, 19:24496 (R;US) 
CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBON 
See also DIAMONDS 
FULLERENES 
GRAPHITE 

Illicit substance detection using fast-neutron interrogation sys- 
tems, 19:25555 (R;US) 

Structural and electrical characterization of highly-tetrahedral- 
coordinated diamond-like carbon films grown by pulsed-laser 
deposition, 19:25135 (R;US) 

Structure and performance of carbon aerogel electrodes, 
19:25137 (R;US) 

CARBON 12 

Molecular structure in the scattering of deformed nuclei- 

examples 24MG+*4MG and 1*C+'2C, 19:26553 (IA;RU) 
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CARBON 12 REACTIONS 


CARBON 12 REACTIONS 

Orientation dependence of the elastic scattering of two nuclei, 
19:26534 (R:XA) 

Rapidity distributions of x~ mesons in (p,d,a,C)C interactions at 
4,2 GeV/c per nucleon, 19:26573 (R;XJ;In Russian) 

The properties of nucleon clusters in relativistic nuclear colli- 
sions, 19:26475 (R;XJ) 

CARBON 12 TARGET 

Nuclear structure and reaction studies of exotic nuclei, 
19:26485 (IA;RU) 

Orientation dependence of the elastic scattering of two nuclei, 
19:26534 (R;XA) 

CARBON 13 

Stable carbon isotopes on methane in nano liter quantities, 
19:25156 (RA;NO) 

The stable carbon isotope composition of green-lipped mussels 
Perna canaliculus, Marlborough Sounds, 19:25170 (R;NZ) 

CARBON 14 

Radiocarbon gas flow shield counters, 19:25576 (R;NZ) 

Status report: Carbon-14 in the condensate from the silica gel 
dryers of the production reactors, 19:24535 (R;US) 

CARBON 14 TARGET 

Effect of pion external distortion on low energy pion double- 

charge-exchange, 19:26558 (R;RU) 
CARBON CYCLE 

Simulations of the global carbon cycle and anthropogenic COz 
transient: Annual report, 19:25759 (R;US) 

Steady-state and transient modeling of tracer and nutrient distri- 
butions in the global ocean: Progress report, August 1, 
1993—July 31, 1994, 19:26002 (R;US) 

CARBON DIOXIDE 

A COz balance for Norwegian fresh water: An empirical and 
theoretical assessment, 19:26037 (R;NO;In Norwegian) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 19, January—March, 1994, 
19:23353 (R:US) 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

CO, pellet decontamination technology at Westinghouse Han- 
ford, 19:23883 (R;US) 

Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 

Cooling the greenhouse effect: Options and costs for reducing 
CO, emissions from the American Electric Power Company, 
19:25862 (R;US) 

Emission reduction of greenhouse trace gases in the Federal 
Republic of Germany and in Baden-Wuerttemberg, 19:24755 
(IA;DE;in German) 

Oceanic CO2 measurements for the WOCE hydrographic sur- 
vey in the Pacific Ocean, 1990-1991: Shore based analyses: 
Technical data report, 19:25900 (R;US) 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 3: Atmospheric and climate 
research, 19:25863 (R;US) 

Seasonal study of carbon dioxide in the southern extreme of the 
pacific sector, Antarctic Ocean: Progress report, 19:26005 
(R;US) 

Simulations of the global carbon cycle and anthropogenic CO 
transient: Annual report, 19:25759 (R;US) 

Status report: Carbon-14 in the condensate from the silica gel 
dryers of the production reactors, 19:24535 (R;US) 

The significance of interaction potentials of water with other 
molecules in the EOS of high explosives products, 19:25724 
(R;US) 

CARBON DIOXIDE ACCEPTOR PROCESS 

See COAL GASIFICATION 

CARBON DIOXIDE INJECTION 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: Fourth quarterly report, [October 1, 
1993—December 31, 1993], 19:23454 (R;US) 
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Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January—March 
1994, 19:23455 (R;US) 

Field verification of CO2-foam: Quarterly report, 1 January—31 
March 1994, 19:23457 (R;US) 

CARBON ISOTOPES 
See also CARBON 12 
CARBON 13 
CARBON 14 
Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
CARBON MONOXIDE 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 1 January 1994-31 March 1994, 
19:23423 (R;US) 

Diode laser spectroscopy for gas monitoring of environmental 
pollution and for industrial process and emission control, 
19:25855 (R;NO) 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Final report, 19:25247 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 12, June 26, 1993—September 
26, 1993, 19:23962 (R;US) 

CARBON STEELS 

Theoretical-Experimental study on the electroslag remelting 

technology of high quality steels., 19:24997 (I;MX;ln Spanish) 
CARBON TETRACHLORIDE 

In-situ bioremediation drilling and characterization work plan, 
19:25989 (R;US) 

Infrared signatures for remote sensing, 19:23811 (R;US) 

Wellfield strategy and recommendations for the 200 West Area 
carbon tetrachloride expedited response action, 19:23743 
(R;US) 

CARBONACEOUS MATERIALS 

See also COAL 

Study of implanted hydrogen behaviour in carbon-graphite ma- 
terials RGT, USB-15 and 5-d C-C composite, 19:25124 
(IA;RU;In Russian) 

CARBONATE MINERALS 

See also CALCITE 

Preliminary study of lead isotopes in the carbonate-silica veins 
of Trench 14, Yucca Mountain, Nevada, 19:23723 (R;US) 

CARBONYLS 
Optically driven surface reactions: Laser probes of surface dy- 
namics: Final report, 19:25247 (R;US) 

CARL STILL PROCESS 

See DESULFURIZATION 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASCADE THEORY 

Low and intermediate energy pion-nucleus interactions in the 

cascade-exciton model, 19:26543 (R;XJ) 
CASINGS 
See COVERINGS 
CASKS 
See also SPENT FUEL CASKS 
Cast Iron 

Analysis of DCI cask drop test onto reinforced concrete pad, 

19:25343 (IA;JP) 
Dose Rates 

Simulation of radiation dose rate distributions around casks in 
ships and vehicles by using QBF code for PC-9801 computer, 
19:26113 (IA;JP) 

Fbr Type Reactors 

Drop test of a model for FBR irradiation fuel shipping cask, 
19:25357 (IA;JP) 

Thermal test of a model for FBR irradiation fuel shipping cask, 
19:25358 (IA;JP) 

impact Tests 


Analysis of DCI cask drop test onto reinforced concrete pad, 
19:25343 (IA;JP) 





Drop test of a model for FBR irradiation fuel shipping cask, 
19:25357 (IA;JP) 

Drop test of reinforced concrete slab onto storage cask, 
19:25356 (IA;JP) 

Storage cask drop test on reinforced concrete slab, 19:25355 
(IA;JP) 

Leak Testing 
Long-term sealability of spent fuel casks, 19:25360 (IA;JP) 
Materials Handling Equipment 

Application of advanced handling techniques to transportation 

cask design, 19:25350 (IA;JP) 
Performance 

A comparison between the IAEA Safety Series 6 thermal envi- 
ronment and a proposed alternative thermal environment, 
19:25383 (R;US) 

Radioactive Materials 

Simplified computer codes for cask impact analysis, 19:25352 

(IA;JP) 
Road Transport 

Burnup credit applications in a high-capacity truck cask, 

19:25362 (IA;JP) 
Safety 

Burnup credit applications in a high-capacity truck cask, 
19:25362 (IA;JP) 

Evaluation of the “machined parts” cask for off-site shipments of 
irradiated lithium, 19:25336 (R;US) 

Seals 

Study on sealing characteristics of elastomer O-rings under low 

temperature, 19:25361 (IA;JP) 
Seismic Effects 

Development of seismic response analysis code of cask, 

19:25353 (IA;JP) 
Spent Fuel Storage 

Drop test of reinforced concrete slab onto storage cask, 
19:25356 (IA;JP) 

Long-term sealability of spent fuel casks, 19:25360 (IA;JP) 

Storage cask drop test on reinforced concrete slab, 19:25355 
(IA;JP) 

Spent Fuels 

Application of advanced handling techniques to transportation 
cask design, 19:25350 (IA; JP) 

Burnup credit applications in a high-capacity truck cask, 
19:25362 (IA;JP) 

One approach to accepting and transporting spent fuel from 
early-generation reactors with short fuel assemblies, 
19:25364 (IA;JP) 

Thermal Testing 

Thermal test of a model for FBR irradiation fuel shipping cask, 

19:25358 (IA;JP) 
CASSAVA 

Two radioecological surveys in the high background radiation 
are of Yangjiang, Guangdong Province, China: Contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
Cassava, and their transfer, 19:26118 (IA;XA) 

CAST IRON 

Analysis of ductile cast iron for spent fuel cask, 19:25342 (IA;JP) 

Development of spheroidized graphite cast iron material for 
spent fuel transport and storage cask and investigation of its 
mechanical properties, 19:25344 (IA;JP) 

CASTOR TOKAMAK 
Edge plasma experiments on CASTOR tokamak, 19:26950 
(RA;HU) 
CAT-OX PROCESS 
See DESULFURIZATION 
CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 
CATACARB PROCESS 
See DESULFURIZATION 
CATALYSTS 
See also ELECTROCATALYSTS 
Advanced direct liquefaction concepts for PETC generic units: 


Quarterly technical progress report, October 1993—December 
1993, 19:23372 (R;US) 


CAVITY RESONATORS 


Characterization of silica-doped hydrous titanium oxide 
(HTO:Si)-supported nickel molybdenum (NiMo) catalyst coat- 
ings, 19:25243 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, 1 
January—31 March 1994, 19:23495 (R;US) 

Future development of coal thermal power generation technol- 
ogy, 19:24042 (IA; JP;in Japanese) 

Liquefaction of coals using ultra-fine particle, unsupported 
catalysts: In situ particle generation by rapid expansion of su- 
percritical fluid solutions: Final technical report, 19:23368 
(R;US) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, January 1994—March 1994, 19:23380 
(R;US) 

Research and development of comprehensive technology for 
phosphoric acid fuel cell.: Research and development of fuel 
cell power generation system for business use, 19:24824 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

CATALYTIC COMBUSTORS 

Materials for high-temperature catalytic combustion, 19:25090 
(R;US) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;ln Japanese) 

CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 

See DESULFURIZATION 

CATHODES 
See also HOLLOW CATHODES 
PHOTOCATHODES 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

CATION EXCHANGE CAPACITY 

See ION EXCHANGE 

CATTLE 

See also COWS 

Co-ordinated research programme on strengthening research on 
animal reproduction and disease diagnosis in Asia through the 
application of immunoassay techniques, 19:26063 (RA;XA) 

Development of an enzyme-linked immunosorbent assay for de- 
tection of serum antibodies to haemorrhagic septicaemia, 
19:26044 (RA;XA) 

Epidemiological studies on bluetongue virus infection in West 
Java, Indonesia, 19:26081 (RA;XA) 

CAUSTIC FLOODING 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

Surfactant-enhanced alkaline flooding for light oil recovery: 
Quarterly report, January 1—March 31, 1994, 19:23449 (R;US) 

CAVITATION 
Technology of extraction by solvent in pulsed columns, 
19:25144 (R;FR;In French) 
CAVITIES 
See also BOREHOLES 
SALT CAVERNS 

Investigation of cavity failures for sand production prediction, 

19:23462 (R;NO) 
CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Test results on the SSC Low Energy Booster rf cavity, 19:25540 
(R;US) 
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CBA PROCESS 


CBA PROCESS 
See DESULFURIZATION 
CDTE SEMICONDUCTOR DETECTORS 

Correction of incomplete charge collection in CdTe detectors us- 
ing the correlation with the rise time distribution, 19:25569 
(R;IL;in Hebrew) 

CELL CULTURES 

See also CLONE CELLS 

Rapid method for the detection of live bacteria with '*C-labelled 
compounds, 19:26153 (R;IL;in Hebrew) 

CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 

CELL MEMBRANES 

Enhancement of biomembrane functions under 
separated conditions: A _ self-organized 
phenomenon?, 19:26282 (R;XA) 

Membrane phase separations, asymmetry and implications in 
the origin of life, 19:26279 (R;XA) 

CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLULASE 
Taxonomic characterization of the cellulose-degrading bac- 
terium NCIB 10462, 19:26058 (R;US) 
CELLULASES 
See CELLULASE 
CEMENT INDUSTRY 

USDOE Innovative Clean Coal Technology Demonstration 
Project: Passamaquoddy Technology Recovery Scrubber™: 
Final report: Volume 1, 19:24912 (R;US) 

CENTRAL HEATING PLANTS 

A fluidized bed pliant of high reliability and flexibility, 19:23953 
(RA;Fl) 

Utilization of straw in district heating and CHP plants, 19:23950 
(RA;Fl) 

CENTRAL RECEIVERS 

The Utility-Scale Joint-Venture Program, 19:24005 (R;US) 
CENTRAL REGION 

See USA 
CENTRIFUGAL CONTACTORS 

See EXTRACTION APPARATUSES 
CENTRIFUGAL PUMPS 

Functional check of telescoping transfer pumps, 19:23900 (R;US) 
CEPFR-1 REACTOR 

See ZERO POWER REACTORS 
CERAMIC MELTERS 

DWPF Glass Melter Technology Manual: Volume 1, 19:23783 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 2, 19:23784 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 3, 19:23785 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 4, 19:23786 
(R;US) 

Finite element modelling of an evacuated canister for removal of 
molten radioactive glass, 19:23686 (R;US) 

CERAMICS 

A new fracture model for ceramics, 19:25099 (R;US) 

A study of ceramic composite of ferroelectric BaTiO, ceramic 
and superconductor YBapCu3O¢, ceramic, 19:25060 (R;XA) 

Application of logarithmic method to determine the thermal diffu- 
sivity of graphite and ceramics by laser flash method, 
19:25420 (R;JP;in Japanese) 

Atomic scale structure and chemistry of interfaces by Z-contrast 
imaging and electron energy loss spectroscopy in the stem, 
19:25146 (R;US) 

Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993, 19:25088 (R;US) 

Composites (CFCCs) for low cost energy and cleaner environ- 
ment: Continuous fiber ceramic composites program, 
19:24911 (R;US) 

Computer studies of the dynamic strength of ceramics, 
19:25098 (R;US) 

Dynamic failure in brittle solids, 19:25096 (R;US) 

Estimated costs for classified project, 19:23510 (R;US) 
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High temperature alkali corrosion of ceramics in coal gas: Quar- 
terly progress report No. 11, March 1, 1994—June 1, 1994, 
19:25058 (R;US) 

lon beam surface treatment: A new capability for surface en- 
hancement, 19:25035 (R;US) 

CERCLA 
See US SUPERFUND 
CERIUM OXIDES 

Investigation of combined SO2/NO, removal by Ceria Sorbents: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:24050 (R;US) 

Investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, January 1993—March 
1993, 19:24048 (R;US) 

Investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, October 1993—December 
1993, 19:24049 (R;US) 

CESIUM 

Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 

Year-end report for UST: Cesium extraction testing project 
DOE/DT&E TTP No. SR1-03-20-01, 19:25210 (R;US) 

CESIUM 125 

Systematic Nuclear Structure Studies of Z=53, 55 Isotopes, 

19:26507 (IA;BG) 
CESIUM 127 

Systematic Nuclear Structure Studies of Z=53, 55 Isotopes, 

19:26507 (IA;BG) 
CESIUM 137 

100 Area soil washing: Bench scale tests on 116-F-4 pluto crib 
soil, 19:23886 (R;US) 

Radioactive fallout in Norway from the Chernobyl accident: 
Studies on the behaviour of radiocesium in the environment 
and the possible health impacts, 19:24329 (R;NO) 

Radiological effect of caesium-137 and strontium-90 on aquatic 
system of the pathway of the discharged liquid radioactive 
waste, 19:26034 (R;TH;In Thai) 

CESIUM ALLOYS 

Hyperfine fields and magnetic moments in CeFeo and LuFes 

Laves compounds, 19:26752 (IA;RU;In Russian) 
CESIUM CHLORIDES 
Hyperfine and quadrupole interactions of Fe*+ in Cs:NainCl, 
crystal, 19:26722 (IA;RU;In Russian) 
CESIUM COMPOUNDS 
See also CESIUM CHLORIDES 
CESIUM NITRATES 

Moessbauer spectroscopic study of 5’Co behaviour in CspFeO, 

matrix, 19:25176 (IA;RU;In Russian) 
CESIUM NITRATES 
Modification of phase transition in cesium nitrate by +- 
irradiation, 19:25125 (IA;RU;In Russian) 
CESR STORAGE RING 
CESR upgrade and conversion to a B factory, 19:25550 (RA;JP) 
Results of beam physics studies in CESR, 19:25523 (RA;JP) 
CEYLON 
See SRI LANKA 
CFRMF REACTOR 
A study of the effective delayed neutron fraction in the coupled 
fast-thermal system HERBE, 19:24613 (RA;IL) 
CHALKS 
See LIMESTONE 
CHANNELING 
See also ELECTRON CHANNELING 
PROTON CHANNELING 

Effect of fast neutron possible channeling in crystals on nuclear 
reactions, 19:26539 (IA;RU;in Russian) 

ON ultrasound generation during channeling, 
(IA;RU;In Russian) 

On limit of td(dd) reactions effect during axis channeling in crys- 
tals, 19:26803 (IA;RU;in Russian) 

Orientation dependence of electron-positron pair ionization en- 
ergy losses in crystals, 19:26812 (IA;RU;In Russian) 

Regular chaotic quantum states during plane channeling, 
19:26802 (IA;RU;In Russian) 


19:26801 





CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARGE STATES 

Analysis of equilibrium charge-state distributions for heavy ions 

after passing through carbon foils, 19:26571 (IA;RU) 
CHARGE TRANSPORT 
Time of flight analysis of the charge transport in insulators anal- 
ysis of the non dispersive, trap limited case, 19:26701 (IA;IL) 
CHARGE-EXCHANGE REACTIONS 
A new path for hypernuclear research, 19:26458 (R;US) 
CHARGED PARTICLE DETECTION 
See also ALPHA DETECTION 
BETA DETECTION 
MUON DETECTION 
4 ~ multidetector: Conception of a charge converter, 19:25567 
(R;FR;In French) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
IONS 

Energy loss of subionizing charged particles, 19:26614 (IA;RU) 

On radiation of high energy particle beams at their multiple scatter- 
ing on bent crystal atom chains, 19:26764 (IA;RU;in Russian) 

Relativistic particle with torsion and charged particle in a constant 
electromagnetic field: Identity of evolution, 19:26311 (R;XA) 

CHARGED-PARTICLE ACTIVATION 

See CHARGED PARTICLES 

CHARGED-PARTICLE TRANSP®R: 
Influence of mutual screening of electron different groups of 
solid on Zp oscillation, 19:26616 (IA;RU;In Russian) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 

Heavy-flavor production, 19:26430 (R;NL) 

Results on charm production from E791, a high statistics charm 
hadroproduction experiment at Fermilab, 19:26529 (R;US) 

CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Characterization of porosity via secondary reactions: Quarterly 
technical progress report, 1 January 1994-31 March 1994, 
19:23423 (R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Ninth quarterly technical report, September 1, 1992- 
December 1, 1993, 19:23391 (R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Tenth quarterly technical report, December 1, 1993—March 1, 
1994, 19:23379 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 1994—March 1994, 19:23350 (R;US) 

Simulation of coal and char nitrogen reactions in combustion: [Fi- 
nal report, September 1992—August 1993], 19:23420 (R;US) 

The role of pore structure on char reactivity: Quarterly progress 
report, [January—March 1994], 19:23422 (R;US) 

CHEMICAL ANALYSIS 
See also MULTI-ELEMENT ANALYSIS 
NONDESTRUCTIVE ANALYSIS 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part A, Char- 
acterization, Decontamination, 19:23872 (R;US) 

CHEMICAL DOSEMETERS 

Method for high absorbed dose measurement and standardiza- 
tion, 19:25667 (R;TH;In Thai) 

Synthesis and characterization of alanine boron hydrate for its 
use in thermal neutron dosimetry., 19:25580 (I;MX;In Spanish) 

CHEMICAL EXPLOSIONS 
CHEETAH 1.0 user’s manual, 19:25727 (R;US) 
Mechanical effects in cookoff modeling, 19:25721 (R;US) 
CHEMICAL EXPLOSIVES 
See also PETN 
SHAPED CHARGES 
TATB 
TNT 


CHERNOBYLSK-4 REACTOR 


A microwave interferometer to measure transient properties, 
19:25714 (R;US) 

Application of neutron/gamma transport codes for the design of 
explosive detection systems, 19:23922 (RA;IL) 

Illicit substance detection using fast-neutron interrogation sys- 
tems, 19:25555 (R;US) 

Near-source observations from single and multiple cylindrical 
explosions in a coal mine, 19:23411 (R;US) 

Nuclear (neutron) methods and means in explosive detection 
and identification, 19:25171 (RA;IL) 

Prototype explosives-detection system based on nuclear- 
resonance absorption in nitrogen, 19:25715 (R;US) 

Safety analysis of optically ignited explosive and pyrotechnic de- 
vices, 19:25719 (R;US) 

Statistical properties of an algorithm used for illicit substance 
detection by fast-neutron transmission, 19:25554 (R;US) 

Synthesis of pure RDX, 19:25722 (R;US) 

The significance of interaction potentials of water with other 
molecules in the EOS of high explosives products, 19:25724 
(R;US) 

CHEMICAL HEAT PIPES 

See HEAT PIPES 

CHEMICAL INDUSTRY 

The remedial! investigation of marine sediment at the United 

Heckathorn Superfund site, 19:26035 (R;US) 
CHEMICAL PLANTS 

Effects of randomly mixing batches of slag cement and port and 

cement concrete, 19:24629 (R;US) 
CHEMICAL PROPERTIES 
Physical and chemical sensor technologies developed at 
Lawrence Livermore National Laboratory, 19:25708 (R;US) 
CHEMICAL REACTIONS 

See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 
REFORMER PROCESSES 

Cellular automaton model of coupled mass transport and chemi- 
cal reactions, 19:25229 (IA;CH) 

CHEMICAL SPILLS 

Hazardous Substance Release Reporting Under CERCLA, 
EPCR §304 and DOE Emergency Management System 
(EMS) and DOE Occurrence Reporting Requirements: Envi- 
ronmental Guidance, 19:23849 (R;US) 

CHEMICAL WARFARE AGENTS 

Environmental and safety obligations of the Chemical Weapons 

Convention, 19:24960 (R;US) 
CHEMICAL WASTES 

Request for interim approval to operate Trench 94 of the 218-E- 
12B Burial Ground as a chemical waste landfill for disposal of 
polychlorinated biphenyl waste in submarine reactor compart- 
ments: Revision 2, 19:23634 (R;US) 

Risk assessment of CST-7 proposed waste treatment and 
storage facilities Volume |: Limited-scope probabilistic risk as- 
sessment (PRA) of proposed CST-7 waste treatment & storage 
facilities. Volume Il: Preliminary hazards analysis of proposed 
CST-7 waste storage & treatment facilities, 19:23670 (R;US) 

Routine environmental audit of the Sandia National Laborato- 
ries, California, Livermore, California, 19:23792 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHEMOTHERAPY 

Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1994, 19:26043 (R;US) 

CHERENKOV RADIATION 

Observation of asymmetrical two-cone Vavilov-Cherenkov radia- 
tion in biaxial crystal of triglycinesulphate emitted by 658 MeV 
protons passing along bi normal, 19:26833 (R;XJ;In Russian) 

CHERNOBYLSK-4 REACTOR 

About the causes and circumstances of the Chernobyl NPP ac- 

cident, 19:24655 (IA;DE;in German) 


ERA Vol. 19, No. 9 759 





CHERNOBYLSK-4 REACTOR 


Chernobyl Studies Project - working group 7.0 environmental 
transport and health effects: Progress report, October 1993— 
January 1994, 19:26168 (R;US) 

Chernobyl! Studies Project. Working Group 7.0, environmental 
transport and health effects: Progress report, February 1994, 
19:26169 (R;US) 

Chernoby! and its future, 19:24656 (IA;DE;in German) 

Italian-Russian cooperation to improve RBMK safety, 19:24635 
(1;IT) 

New findings on the causes of the Chernobyl reactor accident 
on April 26, 1986, 19:24654 (IA;DE;in German) 

Radioactive fallout in Norway from the Chernobyl accident: 
Studies on the behaviour of radiocesium in the environment 
and the possible health impacts, 19:24329 (R;NO) 

CHEVRON COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHICKENS 

Serological monitoring of infectious diseases, 19:26082 (RA;XA) 

Standardization of the indirect enzyme-linked immunosorbent 
assay for detection of antibodies against Newcastle disease 
virus in chickens, 19:26046 (RA;XA) 

CHILDREN 


Chernobyl Studies Project - working group 7.0 environmental 


transport and health effects: Progress report, October 1993— 
January 1994, 19:26168 (R;US) 

Chernobyl Studies Project. Working Group 7.0, environmental 
transport and health effects: Progress report, February 1994, 
19:26169 (R;US) 

Whole body measurements in Bavarian school children: Final 
report, July 1992, 19:26102 (R;DE;in German) 


CHILE 

The treaty for the prohibition of nuclear weapons in Latin Amer- 
ica and the Caribbean, 19:24954 (R;XA;In Arabic, Chinese, 
English, French) 

CHINA 

A radioecological survey of eatable organisms for natural ra- 
dionuclides in hot spring water, 19:26129 (IA;XA) 

Application of silicon isotope study in ore genesis, 19:26197 
(RA;NO) 

Epidemiological investigation in high background radiation ar- 
eas of Yangjiang, China, 19:26137 (IA;XA) 

Indoor and outdoor air radon concentration level in China, 
19:25824 (RA;Fl) 

Investigation on food radioactivity and estimation of internal 
dose by ingestion in two Chinese high radiation areas, 
19:26083 (IA;XA) 

Population doses from terrestrial gamma exposure in China, 
19:26120 (IA;XA) 

Uranium determination and radon measurement by a nuclear 
track technique, 19:25166 (IA;XA) 

CHINESE HAMSTER OVARY CELLS 

See CHOCELLS 

CHIRAL SYMMETRY 

Chiral symmetry breaking in QCD with linearly rising confine- 
ment potential, 19:26320 (R;XA) 

Spontaneous breaking of chiral symmetry as a consequence of 
confinement, 19:26321 (R;XA) 

CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
PVC 

In-situ demonstration of radio-frequency enhanced chlorinated 

hydrocarbon remediation, 19:23893 (R;US) 


Integrated project: Sorption processes for removal of airborne 
pollutants. Sub-project 2. Scientific and technical activities ac- 
companying the production of foamed zeolites: Reported 
period: May 1, 1989 to December 31, 1990. Final report, 
19:25795 (R;DE;In German) 

Studies concerning thermodynamics and kinetics of the absorp- 
tion of halogenated hydrocarbons relevant to environment, 
19:25236 (IA;DE;In German) 

Trichloroethylene (TCE) emissions reductions achieved by en- 
closing solvent spray degreasing operations, 19:25796 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

See also POLYCHLORINATED BIPHENYLS 

Analysis of the concentration of PAH and PCB in the ambient air 
of Halle, 19:25805 (IA;DE;in German) 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 

CHLORINE 

The hyperfine effect in nuclear muon capture. Low energy muon 
science worshop LEMS93, Santa Fe, NM, April 93, 19:26580 
(RA;US) 

CHLORINE CHLORIDES 

See CHLORINE 

CHLORINE COMPOUNDS 

See also HYDROCHLORIC ACID 

The remedial investigation of marine sediment at the United 
Heckathorn Superfund site, 19:26035 (R;US) 

CHLOROPHYLL 

Protection by chlorophyllin against sister chromatid exchanges 
by gamma rays in mice spermatogonia radio sensitized with 
BUDR., 19:26139 (IA;MX;In Spanish) 

CHO CELLS 

Studies of the origin of chromosomal alterations induced by X- 
irradiation: Utilization of DNA repair-deficient mammalian 
mutant cell, 19:26134 (IA;XA) 

CHOPPERS (BEAM) 

See BEAM PULSERS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
CHROMIUM 

Field screening for hexavalent chromium in soil: A fast-turnaround 
field method based on water extraction, 19:23816 (R;US) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational studies on prototype power 
plant (matrix electrolyte system), 19:24811 (IA;JP;In Japanese) 

CHROMIUM ALLOYS 

See also CHROMIUM STEELS 

Influence of shock loading on the structure/property response of 
Ti-48AI-2Cr-2Nb and Ti-24Al-11Nb, 19:25021 (R;US) 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, September 1, 
1993—January 31, 1994, 19:23961 (R;US) 

Structural transformation and precursor phenomena in advanced 
materials: Theory and experiments: Final report: Short title, 
Complex materials, Proposal No. 91-DE-002, 19:25037 (R;US) 

Void swelling in binary Fe-Cr alloys at 200 DPA, 19:25033 (R;US) 

CHROMIUM COMPOUNDS 

See also CHROMIUM OXIDES 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R;US) 

CHROMIUM OXIDES 

Research and development of solid oxide fuel cells.: Develop- 
ment of elementary technologies, 19:24861 (IA;JP;In 
Japanese) 

CHROMIUM STEELS 

Moessbauer study of high temperature pulsed plasma irradia- 
tion effect on atom redistribution in surface layers of 
12Ch13MBFR, 19:26730 (IA;RU;In Russian) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
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CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
SISTER CHROMATID EXCHANGES 
Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1994, 19:26043 (R;US) 
Induction of chromosomal aberrations by neutron capture reac- 
tions, 19:26055 (RA;JP;In Japanese) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME BREAKAGE 
Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1994, 19:26043 (R;US) 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Correlation of chromosome patterns in human leukemic cells 
with exposure to chemicals and/or radiation: Comprehensive 
progress report, July 1991—June 1994, 19:26043 (R;US) 
CILIATA 
The effects of different fertilizers on the ciliate communities of 
forests, 19:26181 (IA;DE;lIn German) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CIRCULATING FLUIDIZED BED BOILERS 
See CIRCULATING SYSTEMS 
CIRCULATING SYSTEMS 
Seismic upgrading of the WWER model 213 main circulating 
pipe, 19:24641 (RA;US) 
CITIES 
See URBAN AREAS 
CITREX PROCESS 
See DESULFURIZATION 
WASTE PROCESSING 
CLADDING 
Proposal for the irradiation of cladding studies capsules, Series 
2, 19:24496 (R;US) 
CLASSIFIED INFORMATION 
Classified Computer Configuration Control System (C‘S), Revi- 
sion 3, Database Administrator's Guide, 19:27185 (R;US) 
Classified computer configuration control system (C*S), revision 
3, user’s information, 19:27186 (R;US) 
Classified computer configuration control system (C*S): Revi- 
sion 3, 19:27184 (R;US) 
CLAYS 
See also BENTONITE 
ILLITE 
Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:25280 (RA;US) 
Numerical methods for analysis of clay tile infills, 19:25287 
(RA;US) 
The effect of prior out-of-plane damage on the in-plane behavior 
of unreinforced masonary infilled frames, 19:25288 (RA;US) 
Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992-February 24, 1993, 
19:23479 (R;US) 
CLEANAIR PROCESS 
See DESULFURIZATION 
CLERICAL PERSONNEL 
See PERSONNEL 
CLIMATE MODELS 
High performance Climate System Modeling using a domain 
and task decomposition message-passing approach, 
19:27173 (R;US) 
Inaccuracies in the prediction of the effects of greenhouse 
gases, 19:25798 (1IA;DE;In German) 
Load-balancing algorithms for climate models, 19:27092 (R;US) 
Regional forecasting with global atmospheric models: Fourth 
year report, 19:25864 (R;US) 


COAL 
Consumption Rates 


Shift of biome patterns due to simulated climate variability and 

climate change, 19:25783 (R;DE) 
CLIMATES 

CERES progress report: Phases 1 and 2, 19:25880 (R;US) 

Volcanos and el Nino - signal separation in Winter, 19:25786 
(R;DE) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

A warm and wet Little Climatic Optimum and a cold and dry Lit- 
tle Ice Age in the southern Rocky Mountains, USA, 19:25884 
(R;US) 

Cooling the greenhouse effect: Options and costs for reducing 
COz emissions from the American Electric Power Company, 
19:25862 (R;US) 

Detection of greenhouse-gas-induced climatic change: Progress 
report, 1 December 1991-30 June 1994, 19:25758 (R;US) 

Inaccuracies in the prediction of the effects of greenhouse 
gases, 19:25798 (IA;DE;In German) 

Monte Carlo climate change forecasts with a global coupled 
ocean-atmosphere model, 19:25781 (R;DE) 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 3: Atmospheric and climate 
research, 19:25863 (R;US) 

Regional forecasting with global atmospheric models: Final re- 
port, 19:23683 (R;US) 

Regional forecasting with global atmospheric models: Fourth 
year report, 19:25864 (R;US) 

Regional forecasting with global atmospheric models: Third 
year report, 19:25865 (R;US) 

Secondary benefits of reduced fossil fuel combustion, 19:24786 
(RA;DK) 

CLONE CELLS 
Radiation induced damage to the lipid contents of bacteria and 
cultured mammalian cells, 19:26131 (IA;XA) 
CLOSED PLASMA DEVICES 
See also HELIOTRON 
STELLARATORS 
TOKAMAK DEVICES 

Low beta equilibrium and stability for anisotropic pressure closed 

field line plasma confinement systems, 19:26909 (R;US) 
CLOUDS 
Deposition of trace substances via fog interception into conifer- 
ous forests in the Black Forest, 19:25804 (IA;DE;In German) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAL 

Ashes 

Recent progress in the use of synchrotron radiation for the anal- 

ysis of coal combustion products, 19:24031 (R;US) 
Coal Gasification 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 

(|;JP;In Japanese) 
Combined-Cycle Power Plants 

Lectures at Clean Coal Day ’93 Hokkaido Seminar, 19:23426 

(l;JP;In Japanese) 
Combustion 

Externally fired combustion cycle (EFCC): A DOE Clean Coal V 
project: Effective means of rejuvenation for older coal-fired 
stations, 19:23416 (R;US) 

Proposed finding of no significant impact for the Sakakawea 
Medical Center coal-fired heating plant, 19:24925 (R;US) 

Simulation of coal and char nitrogen reactions in combustion: [Fi- 
nal report, September 1992—August 1993], 19:23420 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: Nine- 
teenth quarterly technical progress report, January 3, 
1994—March 27, 1994, 19:23352 (R;US) 

Consumption Rates 

Report to the United States Congress clean coal technology ex- 

port markets and financing mechanisms, 19:23430 (R;US) 
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COAL 
Consumption Rates 


The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 
Coprocessing 
Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, January 1—March 31, 1994, 19:23467 (R;US) 
The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, January—March 1994, 19:23375 
(R;US) 
Cross-Linking 
An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly progress 
report, January 1, 1994—March 31, 1994, 19:23373 (R;US) 
Devolatilization 
Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, January 1, 
1994—March 31, 1994, 19:24055 (R;US) 
Drying 
An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly progress 
report, January 1, 1994—March 31, 1994, 19:23373 (R;US) 
Energy 
Coal energy that is friendly to the earth, 19:23431 (IA;JP;In 
Japanese) 
Energy Sources 
Clean coal technologies: A survey of research and development 
and implementations, 19:23432 (R;IL) 
Explosive Fracturing 
Computer cast blast modelling, 19:23412 (R;US) 
Exports 
Report to the United States Congress clean coal technology ex- 
port markets and financing mechanisms, 19:23430 (R;US) 
Flocculation 
Development of the selective hydrophobic coagulation process: 
Technical progress report for the ninth quarter, October 1— 
December 31, 1993, 19:23345 (R;US) 
Flue Gas 
Lectures at Clean Coal Day "93 Hokkaido Seminar, 19:23426 
(I;JP;In Japanese) 
Fluidized Bed Boilers 
Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 
(l;JP;in Japanese) 
Fluidized-Bed Combustion 
Investigation of heat transfer and combustion in the advanced 
fluidized bed combustor (FBC): Technical progress report No. 
1, [October 1, 1993—December 31, 1993], 19:23421 (R;US) 
Residues from a circulating fluidized-bed system: Utilization of 
residual products from a multi-circulating fluid bed (Circulating 
Fluidized-Bed), 19:24060 (R;DK;In Danish) 
Scaling of pressurized fluidized beds: 
January—March 1994, 19:23417 (R;US) 
Simulation of coal and char nitrogen reactions in combustion: [Fi- 
nal report, September 1992—August 1993], 19:23420 (R;US) 
Fossil-Fuel Power Plants 
Future development of coal thermal power generation technol- 
ogy, 19:24042 (iA;JP;in Japanese) 
Global Aspects 
Coal energy that is friendly to the earth, 19:23431 (IA;JP;In 
Japanese) 
information 


Maintenance of the Coal Sample Bank and Database: Quarterly 
technical progress report, December 29, 1993—March 31, 
1994, 19:23408 (R;US) 

Marketing Research 

Report to the United States Congress clean coal technology ex- 

port markets and financing mechanisms, 19:23430 (R;US) 
Mechanical Properties 
A new model of coal-water interaction and relevance for dewa- 


tering: Quarterly technical progress report, 1 March-31 May 
1993, 19:23390 (R:US) 


Moisture 


Moisture content as a predictor of coal hydrophobicity, 19:23387 
(R;US) 


Prediction of coal hydrophobicity, 19:23388 (R;US) 


Quarterly report, 
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Pressurization 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 

(1;JP;In Japanese) 
Prices 

Coal energy that is friendly to the earth, 19:23431 (IA;JP;In 
Japanese) 

International energy outlook 1994, 19:24775 (R;US) 

The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 

Proceedings 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 

(I;JP;in Japanese) 
Purification 

Advanced Coal Conversion Process Demonstration: Technical 
progress report, April 1, 1993-June 30, 1993, 19:23364 (R;US) 

Advanced Coal Conversion Process Demonstration: Technical 
progress report, January 1, 1993—March 31, 1993, 19:23363 
(R;US) 

Advanced Coal Conversion Process Demonstration: Technical 
progress report, July 1, 1993—September 30, 1993, 19:23365 
(R;US) 

Pyrolysis 

Coal combustion: Effect of process conditions on char reactivity: 
Ninth quarterly technical report, September 1, 1992- 
December 1, 1993, 19:23391 (R;US) 

Coal combustion: Effect of process conditions on char reactivity: 
Tenth quarterly technical report, December 1, 1993—March 1, 
1994, 19:23379 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, January 1, 


1994—March 31, 1994, 19:24055 (R;US) 
Reserves 
The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 
Sampling 
Maintenance of the Coal Sample Bank and Database: Quarterly 


technical progress report, December 29, 1993—March 31, 
1994, 19:23408 (R;US) 
Staged Combustion 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
January 1, 1994—March 31, 1994, 19:23425 (R;US) 

Storage 

Maintenance of the Coal Sample Bank and Database: Quarterly 
technical progress report, December 29, 1993-—March 31, 
1994, 19:23408 (R;US) 

Wettability 

Moisture content as a predictor of coal hydrophobicity, 19:23387 
(R;US) 

Prediction of coal hydrophobicity, 19:23388 (R;US) 

COAL GAS 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 19, January—March, 1994, 
19:23353 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, January 1—March 
31, 1994, 19:24046 (R;US) 

High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Jan- 
uary 1, 1994—March 31, 1994, 19:23378 (R;US) 

Hot coal gas desulfurization with manganese-based sorbents: 
Quarterly report, October-December 1993, 19:23396 (R;US) 

innovative coke oven gas cleaning system for retrofit applica- 
tions. Environmental Monitoring program. Volume 1 - 
sampling progrom report: Baseline Sampling Program report, 
19:23360 (R;US) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Baseline sampling 
program report: Volume 2, Appendix sections 1-7, 19:23361 
(R;US) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Volume 3, 
Appendix sections 8-14: Baseline Sampling Program report, 
19:23362 (R;US) 





Innovative coke oven gas cleaning system for retrofit applica- 
tions: Volume 1, Public design report, 19:23359 (R;US) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;in Japanese) 

Simultaneous removal of HS and NHsg in coal gasification pro- 
cesses: [Quarterly report], January 1, 1994—March 31, 1994, 
19:23358 (R;US) 

Thermal and chemical degradation of inorganic membrane ma- 
terials: Topical report, 19:23395 (R;US) 


COAL GASIFICATION 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 1994—March 1994, 19:23350 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, 1 
January—-31 March 1994, 19:23495 (R;US) 

Power systems developmentfacility: Quarterly technical progress 
report, January 1, 1994—March 31, 1994, 19:23394 (R;US) 
Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 

19:24855 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;iIn 
Japanese) 

Sampling and analyses report for postburn sampling at the RM1 
UCG Site, Hanna, Wyoming, 19:23393 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, August-November 1993, 19:23355 (R;US) 
Scale-up of mild gasification to a process development unit: 

Quarterly report, February—May 1993, 19:23356 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, May—August 1993, 19:23357 (R;US) 

The role of catalyst precursor anions in coal gasification: Tenth 
quarterly report, 19:23377 (R;US) 


COAL GASIFICATION PLANTS 
Research and development of molten carbonate fuel cell power 


generation systems.: Researches on a total system, 
19:24834 (IA;JP;in Japanese) 


COAL INDUSTRY 
Black coal mining in the Ruhr area - development, political 
framework, regional involvement and diversification, 19:23433 
(1;DE;In German) 
Industrial applications of neutron physics methods, 19:23921 
(RAIL) 


COAL LIQUEFACTION 

Advanced direct coal liquefaction concepts: Quarterly report, 
January 1, 1994—March 31, 1994, 19:23374 (R;US) 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, October 1993—December 
1993, 19:23372 (R;US) 

An investigation of the role of water on retrograde/condensation 
reactions and enhanced liquefaction yields: Quarterly progress 
report, January 1, 1994—March 31, 1994, 19:23373 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: High performance liquid chromatography (HPLC) of coal 
liquefaction process streams using normal-phase separation 
with uv diode array detection, 19:23366 (R;US) 

Cooperative research program in coal liquefaction: Quarterly re- 
port, May 1, 1993—October 31, 1993, 19:23383 (R;US) 

Highly dispresed catalysts for coal liquefaction: Quarterly report 
No. 10, November 23, 19938—February 22, 1994, 19:23371 
(R;US) 


COAL TAR 


Liquefaction of coals using ultra-fine particle, unsupported 
catalysts: In situ particle generation by rapid expansion of su- 
percritical fluid solutions: Final technical report, 19:23368 
(R;US) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, January 1994—March 1994, 19:23380 
(R;US) 

Mild coal pretreatment to improve liquefaction reactivity: Final 
technical report, September 1990—February 1994, 19:23370 
(R;US) 

Surfactant studies for bench-scale operatior:. Final technical 
progress report, July 1, 1992—March 31, 1994, 19:23382 
(R;US) 

COAL LIQUIDS 

Absolute hydrogen determination in coal-derived heavy distillate 
samples, 19:23385 (R;US) 

Advanced coai liquefaction: Quarterly report, October 1, 1993— 
December 31, 1993, 19:23381 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Analysis of coal-derived synthetic crude from HRI CTSL 
Run CC-15 and HRI Run CMSL-2, 19:23367 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: High performance liquid chromatography (HPLC) of coal 
liquefaction process streams using normal-phase separation 
with uv diode array detection, 19:23366 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report for period ending March 1994, 19:23376 (R;US) 
Scale-up of mild gasification to a process development unit: 
Quarterly report, August-November 1993, 19:23355 (R;US) 
Scale-up of mild gasification to a process development unit: 

Quarterly report, February—May 1993, 19:23356 (R;US) 

Scale-up of mild gasification to a process development unit: 

Quarterly report, May—August 1993, 19:23357 (R;US) 
COAL MINING 

Environmental control in the coal mining: COPELMI Mineracao 
Ltda, 19:23401 (1;BR;in Portuguese) 

Land reclamation after mining activities in the North Bohemian 
brown-coal district, 19:23406 (RA;CZ;In Czech) 

Overview of coal bed methane production and research in the 
U.S., 19:23410 (IA;JP;in Japanese) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 2: 
Air pollution control and prevention, 19:23404 (R;CZ;In Eng- 
lish, Czech, Slovak) 

Reclamation of land devastated by disposal of mine and ash 
dumps, using agricultural and municipal waste, 19:23407 
(RA;CZ;in Czech) 

COAL PREPARATION 

Basic principles and mechanisms of selective oil agglomeration: 
Fossil energy interim report, October 1, 1983—September 30, 
1992, 19:23349 (R;US) 

Coal desulfurization by bacterial treatment and column flotation: 
Final report, 19:23384 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 6, January—March 1994, 19:23347 (R;US) 

Oil agglomeration of coal at a moderate shear rate, 19:23343 
(R;US) 

Refining of fossil resin flotation concentrates from Western coal: 
Final fifth quarterly report, January 1, 1994—March 31, 1994, 
19:23348 (R;US) 

Semiconductor electrochemistry of coal pyrite: Technical 
progress report, January-March 1994, 19:23346 (R;US) 

COAL RESERVES 

Coal energy that is friendly to the earth, 19:23431 (IA;JP;In 

Japanese) 
COAL SEAMS 

Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 

COAL TAR 

Toxicity studies of mild gasification products: Quarterly report, 

October-December 1993, 19:23434 (R;US) 
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COAL-DERIVED GASES 


COAL-DERIVED GASES 

See COAL GAS 
COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 

Faraday rotation system: Topical report, 19:24798 (R;US) 

Technical progress report for the Magnetohydrodynamics Coal- 
Fired Flow Facility, October 1, 1993—-December 31, 1993, 
19:24032 (R:US) 

Technical progress report for the Magnetohydrodynamics Coal- 
Fired Flow Facility, January 1, 1994—March 31, 1994, 
19:24796 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COAST 
See SHORES 
COASTAL REGIONS 

See also SHORES 

A coastal hazards data base for the US Gulf Coast, 19:26202 
(R;US) 

COASTAL WATERS 

Primary production off Southern California relative to surface 
layer carbon budgets: A component of the California Basins 
Study, CaBS: Final report, [1 June 1989-14 November 1991], 
19:26001 (R;US) 

COATED FUEL PARTICLES 

Analysis of temperature development and graphite corrosion in 
the HTR-modul in case of massive air ingress using the RE- 
ACT/THERMIX computer code, 19:24672 (RA;DE;In German) 

GRECO¢e II: A computer code for realistic simulation of fuel parti- 
cle corrosion and water gas formation for the hypothetical case 
of water ingress into the primary system of the HTR-modul: Fi- 
nal report of the EA No. 5/Pt. D, 19:24671 (RA;DE;In German) 

Verification of safety engineering data describing the pebble 
flow in the HTR-modul: Final R and D report, 19:24674 
(RA;DE;in German) 

COBALT 

The chemistry and physics of transition metal clusters, 

19:25214 (R:US) 
COBALT 57 

Moessbauer spectroscopic study of 5’Co behaviour in CspFeO, 

matrix, 19:25176 (IA;RU;in Russian) 
COBALT 60 

Blind intercomparison of nuclear models for predicting charged 
particle emission, 19:26647 (R;XN) 

Production of cobalt-60, 19:24424 (R;US) 

COBALT ALLOYS 

Hyperfine fields and magnetic moments in Co-Ni-Fe hep alloys, 
19:26745 (IA;RU;in Russian) 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, September 1, 
1993—January 31, 1994, 19:23961 (R;US) 

Moessbauer spectroscopy of Geissler phases 
MeCoz_,Sn(Me=Ti,Zr,Hf), 19:25007 (IA;RU;in Russian) 

The chemistry and physics of transition metal clusters, 
19:25214 (R;US) 

COBALT COMPOUNDS 
Moessbauer spectroscopic study of 5’Co behaviour in CsoFeO, 
matrix, 19:25176 (IA;RU;In Russian) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COGENERATION 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Studies on a total system, 
19:24813 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24827 
(IA;JP;in Japanese) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
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COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 

See RAMAN SPECTROSCOPY 

COIL PROCESS 
See COAL LIQUEFACTION 
COINCIDENCE SPECTROMETRY 

Determinations of phase transitions in nylon 6-12, nylon-6, 
polyvinyl chloride and polyethylene terephthalate by positron 
annihilation spectroscopy., 19:25123 (1;MX;In Spanish) 

COKE OVENS 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Volume 3, 
Appendix sections 8-14: Baseline Sampling Program report, 
19:23362 (R;US) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Baseline sampling 
program report: Volume 2, Appendix sections 1-7, 19:23361 
(R;US) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Volume 1, Public design report, 19:23359 (R;US) 

COKE-OVEN GAS 

See COAL GAS 

COKING PLANTS 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Baseline sampling 
program report: Volume 2, Appendix sections 1-7, 19:23361 
(R;US) 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Volume 3, 
Appendix sections 8-14: Baseline Sampling Program report, 
19:23362 (R;US) 

COLD PLASMA 

Large amplitude localized structures in a relativistic electron- 
positron ion plasma, 19:26929 (R;XA) 

On the theory of strong electromagnetic waves propagation in 
an electron-positron-ion plasma, 19:26925 (R;XA) 

COLD TRAPS 
Tritium recovery from lithium based on cold trap, 19:26997 (R;US) 
COLLECTIVE EXCITATIONS 

Evidence for octupole vibration in the superdeformed well of 

108Hig, 19:26454 (R;US) 
COLLECTIVE MODEL 

Colelctive motion a a transport process: the implications of finite 
excitations, 19:25962 (IA;RU) 

Collective nuclear potential within the microscopic Sp(6,R) 
model, 19:26467 (IA;BG) 

Vibrating potential model for giant resonances in deformed 
metal clusters and nuclei, 19:26497 (R;XJ) 

COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Electromagnetic processes in relativistic nucleus-nucleus colli- 
sions, 19:26514 (IA;RU) 
COLLISIONAL PLASMA 
Collisional drift waves in the H-mode edge, 19:26928 (R;XA) 
COLLISIONLESS PLASMA 

Explicit analytical solution of the nonlinear Viasov Poisson sys- 
tem, 19:26926 (R;XA) 

On the influence of electromagnetic wave and relativistic elec- 
tron beam on a plasma, 19:26923 (R;XA) 

COLLOIDS 

Physicochemical and mineralogical controls on colloid migration 
and deposition within sediments on the Savannah River Site, 
19:23820 (R;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLOR 

The use of gamma radiation from cobalt 60 to obtaining mutants 
with desirable coloration in forepart of beans., 19:26089 
(JA;MX;In Spanish) 

COLORADO 

Environmental assessment of remedial action at the Naturita 
Uranium Processing Site near Naturita, Colorado: Revision 4, 
19:23848 (R;US) 





Surface and subsurface cleanup protocol for radionuclides Gun- 
nison, Colorado, UMTRA Project Processing Site: Revision 3, 
Final report, 19:23843 (R;US) 

US hydropower resource assessment for Colorado, 19:23964 
(R;US) 

COLORIMETRIC DOSEME) i:RS 

Advanced on the new dyed ECE track (DYECET) method in 

polymeric desimeters, 19:25574 (IA;XA) 
COLUMBIA RIVER 

A feasibility study: The application of cooling towers for reduc- 
tion of Hanford Plant heat load to the Columbia River, 
19:24324 (R;US) 

Comparison of upstream and downstream river temperatures, 
1964-1965, 19:24319 (R;US) 

Design bases: Bauxite-sulfuric acid feed facilities 100-K Area, 
19:24551 (R;US) 

Inter-reactor river temperature data, 19:23791 (R;US) 

Interim Columbia and Snake rivers flow improvement measures 
for salmon: Final Supplemental Environmental Impact State- 
ment (SEIS), 19:25999 (R;US) 

Radionuclide releases to the Columbia River from Hanford 
Operations, 1944-1971: Hanford Environmental Dose Re- 
construction Project, 19:26164 (R;US) 

Statement for conference on pollution of the upper Columbia 
River, 19:24321 (R;US) 

COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Pressurized fluidized bed combined power generation system, 
19:23427 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;lIn Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;in Japanese) 

[Tampa Electric Integrated Gasification Combined Cycle Project]: 
Quarterly report, 1 January—31 March 1994, 19:24033 (R;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Effects of two-phase flow on the deflagration of porous ener- 
getic materials, 19:25261 (R;US) 

Power systems development facility: Quarterly technical progress 
report, January 1, 1994—March 31, 1994, 19:23394 (R;US) 

COMBUSTION PRODUCTS 

See also ASHES 

An in-cylinder study of the particulate/NO, trade-off in a Dl 
Diesel Engine: Draft of final report, 19:24933 (R;US) 

New materials in waste material-fueled power plants, 19:24043 
(R;DK;in Danish) 

Residues from a CFB-system: Methods used in the dk-TEKNIK 
laboratory to characterize residual products from the 20 MW 
MCFB-system in Aarhus, 19:24059 (R;DK;In Danish) 

Sonic enhanced ash agglomeration and sulfur capture: Nine- 
teenth quarterly technical progress report, January 3, 
1994—March 27, 1994, 19:23352 (R;US) 

COMMERCIAL BUILDINGS 

See also HOTELS 

Energy codes and the building design process: Opportunities 
for improvement, 19:24900 (R;US) 

Monthly energy review, June 1994, 19:24738 (R;US) 


COMPUTER CODES 


On the long term indoor radon concentration measurements in 
the basement HVAC machine room of commercial buildings 
using a passive monitor method, 19:25825 (RA;Fl) 

COMPLEX MANIFOLDS 

A new method of constructing scalar-flat Kaehler surfaces, 
19:26223 (R;XA) 

The fundamental group of complex hyperplanes arrangements, 
19:26233 (R;XA) 

COMPLEX TERRAIN 

Numerical simulation of nocturnal drainage flow properties in a 
rugged canyon, 19:25888 (R;US) 

Radiosity based model for terrain effects on multi-angular views, 
19:25968 (R;US) 

COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also REINFORCED CONCRETE 
SUPERCONDUCTING COMPOSITES 

A special percolation problem in ceramic composites, 19:25117 
(R;XA) 

A study of ceramic composite of ferroelectric BaTiO; ceramic 
and superconductor YBazCu30¢,,; ceramic, 19:25060 (R;XA) 

Analysis of neutron diffraction peak broadening caused by inter- 
nal stresses in composite materials, 19:25131 (R;US) 

Composites (CFCCs) for low cost energy and cleaner environ- 
ment: Continuous fiber ceramic composites program, 
19:24911 (R;US) 

Environmental effects on composite airframes: A study con- 
ducted for the ARM UAV Program (Atmospheric Radiation 
Measurement Unmanned Aerospace Vehicle), 19:25097 
(R;US) 

Impact loading of an aluminum/alumina composite, 19:25130 
(R;US) 

Molybdenum disilicide composites reinforced with zirconia and 
silicon carbide, 19:25133 (PA;US) 

Nondestructive characterization of structural ceramic compo- 
nents, 19:25102 (R;US) 

Recovery of aluminium from composite materials by means of 
pyrolytic treatment, 19:24920 (R;DE;in German) 

Strong anisotropy of magneto-transport properties in composite 
systems with a periodic microstructure, 19:25069 (1A;IL) 

Structural integrity tests on cement fiberglass/asbestos panels, 
19:25282 (RA;US) 

Structural testing of corrugated asbestos-cement roof panels at 
the Hanford Facilities, Richland, Washington, 19:25284 
(RA;US) 

The effect of irradiation on the stability and properties of mono- 
lithic silicon carbide and SiC;/SiC composites up to 25 dpa, 
19:25091 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 

See also GAS COMPRESSORS 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;In Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Trial fabrication and operational research on a fuel cell 
power generation system for business use, 19:24847 
(IA;JP;In Japanese) 

COMPUTER CODES 

See also A CODES 

C CODES 
D CODES 
E CODES 
F CODES 
H CODES 
| CODES 

J CODES 
K CODES 
N CODES 
O CODES 
P CODES 
R CODES 
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COMPUTER CODES 


S CODES 
T CODES 

Description of the new version 4.0 of the tritium model UFOTRI 
including user guide, 19:25964 (R;DE) 

Development of seismic response analysis code of cask, 
19:25353 (IA;JP) 

Numerical simulation of fragmentation of hot metal and oxide 
melts with the computer code IVA3, 19:24681 (R;DE;In Ger- 
man) 

Simplified computer codes for cask impact analysis, 19:25352 
(IA;JP) 

The heavy gas dispersion model INSGAS: Description of pro- 
gram and user's guide, 19:25858 (R;NO;iIn Norwegian) 


COMPUTER GRAPHICS 
Just tooling around: Experiences with arctools, 19:27100 (R;US) 
MAGENCO: A map generalization controller for Arc/Info, 
19:27167 (R;US) 
TAURUS: 3-D Finite Element Code Postprocessor, 19:27107 
(CM;US) 


COMPUTER NETWORKS 
A hitchhiker’s guide to microscopy and microanalysis using 
telecommunications, Email and The Internet, 19:27176 (R;US) 
A study of routing algorithms for SCl-Based multistage networks 
(Scalable Coherent Interface (SCl).), 19:25539 (R;NO) 
FRA: Fuzzy Risk Analyzer, 19:27110 (CM;US) 


COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTER-AIDED DESIGN 
Using Pro/ENGINEER’s® interface module, 19:27168 (R;US) 


COMPUTERIZED CONTROL SYSTEMS 
DIAPASON, supervision aid system, 19:23535 (R;FR;In French) 
Defining a controller architecture for the Long-Reach Manipula- 
tor, 19:25385 (R;US) 
Process monitoring systems of Loviisa NPS, 19:24268 (RA;XA) 
Regulatory requirements for replacement of analog systems 
with digital upgrades, 19:24310 (RA;XA) 


COMPUTERIZED SIMULATION 

Application of software quality assurance methods in validation 
and maintenance of reactor analysis computer codes, 
19:27130 (RA;IL) 

DAPHNE, a 2D axisymmetric electron gun simulation code, 
19:26261 (RA;CH) 

Impact analysis on a massively parallel computer, 19:25323 
(R;US) 

lonization potential data library of atoms and ions, 19:27145 
(R;XJ;in Russian) 

Papers presented at the 6. joint EPS-APS international confer- 
ence on physics computing, 19:27157 (R;CH) 

Unfolding of true distributions from experimental data distorted 
by detectors with finite resolutions, 19:27140 (R;XJ) 

COMPUTERS 

See also IBM COMPUTERS 

Classified Computer Configuration Control System (C4S), Revi- 
sion 3, Database Administrator's Guide, 19:27185 (R;US) 

Classified computer configuration control system (C*S), revision 
3, user's information, 19:27186 (R;US) 

Eye-gaze determination of user intent at the computer interface, 
19:27098 (R;US) 

CONCRETES 

See also REINFORCED CONCRETE 

Diffusion of radionuclides in concrete/bentonite systems, 
19:25244 (R;SE) 

Elevated temperature effects on concrete properties, 19:23585 
(RA;US) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 3: 
Waste management and environmental problems in construc- 
tion industry, 19:23657 (R;CZ;In English, Czech) 

Salado mass concrete: Mixture development and preliminary 
characterization, 19:25134 (R;US) 


Structural integrity tests on cement fiberglass/asbestos panels, 
19:25282 (RA;US) 
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Use of portable radioisotope X-ray fluorescence analyzers in the 
determination of building material contamination with toxic el- 
ements, 19:25172 (RA;CZ;ln Czech) 

CONDENSATION (VAPOR) 

See VAPOR CONDENSATION 
CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONFIGURATION CONTROL 

The WIMS characteristics method in a subgroup resonance 
treatment, 19:27129 (RA;IL) 

CONIFERS 

See also SPRUCES 

The effect of liming and Mg-fertilization on uptake, transport and 
final use of calcium and magnesium in conifers, 19:26180 
(IA;DE;In German) 

CONING 

See CHANNELING 
CONNECTIONS 

See JOINTS 
CONNECTORS 

Simplified flangeless unisex waveguide coupler assembly, 
19:25693 (PA;US) 

CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 

See DESULFURIZATION 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 

See COAL LIQUEFACTION 
CONSTRUCTION 

AES6.0: Automated Estimating System, 19:27104 (CM;US) 

HAPO Plant acquisition and construction budget for FY 1966 
and revision of budget for FY 1965, 19:23564 (R;US) 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINERS 
See aiso CAPSULES 
CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 
Cast Iron 

Drop tests of a cubic DCI container for radioactive wastes, 

19:25354 (IA;JP) 
Computerized Simulation 

Impact analysis on a massively parallel computer, 19:25323 

(R;US) 
Corrosion Protection 

Multi-barrier borehole canister designs for a tuff repository, 

19:23611 (R;US) 
Damage 
Analyses of releases due to drilling at the potential Yucca Moun- 
tain repository, 19:23700 (R;US) 
Depressurization 
Aerosol can puncturing device evaluation, 19:23745 (R;US) 
Design 

A new shipping container for an intense neutron emitter, 
19:25324 (R;US) 

Experimental assessment of point kernel shielding calculation 
codes: QAD and G33, 19:26598 (IA;JP) 

Multi-barrier borehole canister designs for a tuff repository, 
19:23611 (R;US) 

SIZCAN: A Fortran code to aid in sizing cylindrical or annular 
fission product containers, 19:25337 (R;US) 

Fabrication 

Radioactive scrap metal market study: Use of RSM by electric 

utility industry for spent fuel storage, 19:23758 (R;US) 





Failures 
An updated fracture-flow model for total-system performance 
assessment of Yucca Mountain (Yucca Mountain), 19:23705 
(R;US) 
Some results from the second iteration of total-system perfor- 
mance assessment for Yucca Mountain, 19:23704 (R;US) 
Fire Resistance 
Waste drum fire tests, 19:25392 (R;US) 
Fires 
Design of an actively cooled plate calorimeter for the investiga- 
tion of pool fire heat fluxes, 19:25341 (IA;JP) 
Heat transfer studies in pool fire environment, 19:25340 (IA;JP) 
Heat Transfer 
Experimental heat transfer and fluid flow over drift-emplaced 
canisters, 19:23612 (R;US) 
Heat transfer effects in vertically emplaced high level nuclear 
waste container, 19:23613 (R;US) 
Simulation of heat transfer around a canister placed horizontally 
in a drift, 19:23610 (R;US) 
Identification Systems 
Review of advanced techniques for waste canister labeling, 
19:23606 (R;US) 
impact Tests 
Drop tests of a cubic DCI container for radioactive wastes, 
19:25354 (IA;JP) 
Impact analysis of the DC-1 shipping container, 19:25321 (R;US) 
Low-Level Radioactive Wastes 
Experimental assessment of point kernel shielding calculation 
codes: QAD and G33, 19:26598 (IA;JP) 
Production 


Design criteria: Fission Waste Container Storage Facilities, 


19:25339 (R;US) 
Size 
SIZCAN: A Fortran code to aid in sizing cylindrical or annular 
fission product containers, 19:25337 (R;US) 


Spent Fuels 
Heat transfer studies in pool fire environment, 19:25340 (IA;JP) 
Stress Analysis 

Investigation of stress in a circular tunnel due to overburden and 
thermal loading of horizontally placed 21 PWR multi purpose 
canisters, 19:23609 (R;US) 

Stress Corrosion 
Corrosion of candidate materials for canister: applications in 
rock salt formations, 19:23643 (R;ES) 
Testing 
Waste drum fire tests, 19:25392 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 

Experimental results and analysis on hydrogen combustion, 
19:24708 (RA;US) 

Experiments to investigate direct containment heating phenom- 
ena with scaled models of the Surry Nuclear Power Plant, 
19:24685 (RA;US) 

High-temperature hydrogen-air-steam detonation experiments 
in the BNL small-scale development apparatus, 19:24707 
(RA;US) 

Hydrogen deflagration experiments in multi-compartment ge- 
ometries, 19:24705 (RA;US) 

Hydrogen mixing experiments in the HDR-containment under 
severe accident conditions, 19:24704 (RA;US) 

Ignition of hydrogen-air-steam mixtures by a hot gas jet, 
19:24709 (RA;US) 

Integrated analysis of DCH in Surry, 19:24684 (RA;US) 

Results of recent NUPEC hydrogen related tests, 19:24706 
(RA;US) 

Separate effects studies of phenomena of corium dispersion in 
direct containment heating, 19:24686 (RA;US) 

Temperature-initiated Passive Cooling System (TIPACS), 
19:24123 (R;US) 

The probability of containment failure by direct containment 
heating in zion, 19:24683 (RA;US) 


CONTROL ELEMENTS 


Validation of COMMIX with Westinghouse AP-600 PCCS Test 

Data, 19:24690 (RA;US) 
CONTAINMENT BUILDINGS 

Comparison of shaker predictions with measured data from the 

Hualien quarter scale model experiment, 19:24645 (RA;US) 
CONTAINMENT SHELLS 

Ultimate load capacity assessment of reinforced concrete shell 

structures, 19:24129 (R;iN) 
CONTAINMENT SYSTEMS 

A structural analysis model for clay caps, 19:23763 (R;US) 

Biointrusion test plan for the Permanent Isolation Surface Bar- 
rier Prototype, 19:23681 (R;US) 

Review of potential subsurface permeable barrier emplacement 
and monitoring technologies, 19:23678 (R;US) 

Use of a temperature-initiated passive cooling system (TIPACS) 
for the modular high-temperature gas-cooled reactor cavity 
cooling system (RCCS), 19:24717 (R;US) 

Use of the time domain reflectrometry in hydraulic studies of 
multilayered landfill covers for closure of waste landfills at Los 
Alamos, New Mexico, 19:23664 (R;US) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Aerial monitoring in the study of environmental contamination, 
19:25958 (RA:CZ;in Czech) 

Baseline risk assessment for exposure to contaminants at the 
St. Louis Site, St. Louis, Missouri, 19:23855 (R;US) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 1: 
Environmental impact assessment of all economical activities 
including industry, 19:25956 (R;CZ;in English, Czech, Slovak) 

Radioactive contamination of southern Baltic Sea in 1986-1987, 
19:25998 (R;PL;in Polish) 

CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

See also CONTINENTAL SHELF 

Origins and fates of DOM along the New England continental 
margin: Technical progress report, Year 2, 19:26003 (R;US) 

CONTINENTAL SHELF 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

Discharges of oil and chemicals from the platforms on the Nor- 
wegian continental shelf 1992, 19:23489 (R;NO;In Norwegian) 

Discharges of oil and chemicals from the platforms on the Nor- 
wegian continental shelf 1991, 19:23488 (R;NO;In Norwegian) 

Facts publication: Norwegian petroleum activity 1994, 19:24788 
(R;NO;in Norwegian) 

Transport and transfer rates in the waters of the continental 
shelf and slope: SEEP: Final report, May 1, 1987—December 
31, 1993, 19:26000 (R;US) 

CONTRACTORS 
Proceedings of pollution prevention and waste minimization 
tools workshops: Part 1, 19:24749 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

See also SCRAM RODS 

A review of the philosophy and future use of the Ball-3X system 
in the IPD reactors, 19:24667 (R;US) 

Alternative actions on the K stack problem, 19:24658 (R;US) 

An evaluation of five possible HCR sleeve materials for K Reac- 
tor, 19:24248 (R;US) 

B, D, F, DR, H reactor new aluminum HCR concept: Tempera- 
ture study, 19:24595 (R;US) 

Evaluation of lithium as a control rod poison, 19:24510 (R;US) 

Interpretation of the results of the CORO-33 Dry Core BWR 
Test, 19:24698 (RA;US) 

Isotope-; voducing control rods, 19:24417 (R;US) 

Lessons learned from the CORA program, 19:24697 (RA;US) 
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CONTROL ELEMENTS 


Local control strength change due to overboring, 19:24245 (R;US) 

New K Reactor aluminum HCR: Temperature study, 19:24254 
(R;US) 

PT IP-416 measurement of the horizontal rod strength at H Re- 
actor: Final report, 19:24489 (R;US) 

Preliminary engineering program for renovation of the horizontal 
control rod system, K Reactors, 19:24543 (R;US) 

Production test IP-416 horizontal rod calibrations, H Reactor, 
19:24249 (R;US) 

Relative Ball 3X-VSR reactivity strength DR reactor: Interim Re- 
port of PT IP-126-C, 19:24400 (R;US) 

CONTROL EQUIPMENT 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution type fuel cell power generation sys- 
tem (high-temperature and high-pressure type), 19:24821 
(IA;JP;In Japanese) 

CONTROL ROD DRIVES 

Safety assessment for the above ground storage of Cadmium 
Safety and Control Rods at the Solid Waste Management Fa- 
cility, 19:23787 (R;US) 

CONTROL ROD EFFECTIVENESS 

See CONTROL ROD WORTHS 

CONTROL ROD WORTHS 

Comparison of diffusion and transport theory analysis with exper- 
imental results in fast breeder test reactor, 19:24169 (RA;IL) 

Intercomparison of rod-worth measurement techniques in a low- 
enriched uranium HTR assembly, 19:24315 (RA;IL) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 
Design 

Control room systems and C and | systems for Canadian 
CANDU nuclear stations. National practices and approaches, 
19:24269 (RA;XA) 

Design of a lightweight seismic structure resistant to tornado 
wind missiles, 19:24082 (RA;US) 

Evolution of the CANDU ICS-90* control room design, 19:24312 
(RA;XA) 

Guidelines for control room systems design. Working material. 
Report, 19:24267 (R;XA) 

Guidelines for control room systems design. Working material: 
Report of an advisory group meeting held in Vienna, 15-19 
June 1992, 19:24256 (R;XA) 

National practices and approaches on control rooms systems 
and C and | systems for Canadian CANDU nuclear stations, 
19:24260 (RA;XA) 

Presentation of the: Control room design for the ABB Atom 
BWR 90, 19:24258 (RA;XA) 

Expert Systems 

Operator support systems activities at EPRI, 19:24288 (RA:XA) 

State of the art control room technologies in Japan, 19:24261 
(RA;XA) 

Meetings 

Guidelines for control room systems design. Working material: 
Report of an advisory group meeting held in Vienna, 15-19 
June 1992, 19:24256 (R;XA) 

Modifications 

Evolution of the CANDU ICS-90* control room design, 19:24312 
(RA;XA) 

National report Kema, The Netherlands. IAEA CRP on OSS; 
meeting 1994, 19:24283 (RA;XA) 

National report from Norway, 19:24284 (RA;XA) 

State of the art control room technologies in Japan, 19:24261 
(RA;XA) 

Operation 
Control room system evaluation of outage: Some notes on 
methods, 19:24274 (RA;XA) 
Optimization 
French report, 19:24266 (RA;XA) 
National practices and approaches on control rooms systems 


and C and | systems for Canadian CANDU nuclear stations, 
19:24260 (RA;XA) 
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The concept of information support system for operational per- 
sonnel of operating NPPs, 19:24285 (RA;XA) 

Time for tailoring human-machine interface technology to hu- 
mans, 19:24262 (RA;XA) 

Reliability 

National report Kema, The Netherlands. IAEA CRP on OSS; 

meeting 1994, 19:24283 (RA;XA) 
Safety Analysis 

Design of a lightweight seismic structure resistant to tornado 

wind missiles, 19:24082 (RA;US) 
Safety Engineering 
State of the art of human factors engineering for control room 
systems in Japan, 19:24270 (RA;XA) 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Controlling a Chaotic System through Control Parameter Self- 
Modulation, 19:27096 (R;ES;In Spanish) 

Decentralized sliding mode control of nonlinear flexible robots, 
19:25384 (R;US) 

Operator support systems in Argentine nuclear power plants, 
19:24276 (RA;XA) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution type fuel cell power generation sys- 
tem (high-temperature high-pressure type), 19:24814 
(IA;JP;in Japanese) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONTROLLED AREAS 

Minimizing decommissioning wastes by appropriate tailoring 
and application of decommissioning techniques, 19:24680 
(l;DE;in German) 

CONVERTERS (ELECTRIC) 

See DC TO DC CONVERTERS 
CONVERTERS (IMAGE) 

See IMAGE CONVERTERS 
COOLANT-FUEL INTERACTIONS 

See FUEL-COOLANT INTERACTIONS 
COOLANTS 

See also ORGANIC COOLANTS 

Materials and design of coolant channels for Siemens PHWR, 
19:24153 (RA;XA) 

COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 

Gravity fed water supply to reactor storage basins, 19:24534 
(R;US) 

Interim report |: Production test IP-581-A, half-plant high floccu- 
lation pH test at B Reactor, 19:24325 (R;US) 

COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Temperature-initiated Passive Cooling System (TIPACS), 
19:24123 (R;US) 

COOLING TOWERS 

A feasibility study: The application of cooling towers for reduc- 
tion of Hanford Plant heat load to the Columbia River, 
19:24324 (R;US) 

COPPER 

Determination of manganese, copper, zinc, iron and molybde- 
num in animal blood sample by neutron activation analysis, 
19:25207 (R;TH) 

Diffusion of adatoms on face-centered cubic transition metal 
surfaces, 19:25015 (R;US) 

High adherence copper plating process, 19:25029 (PA;US) 

Magnetic interaction induced orientation 6--+ correlation, 
19:26713 (IA;RU;In Russian) 

Non local pseudopotentials, transport properties of liquid noble 

metals, 19:24987 (R;XA) 

Small angle neutron scattering from nanocrystalline Pd and Co 
compacted at elevated temperatures, 19:24964 (R;US) 





The effect of grain size on deformation and failure of copper un- 
der dynamic loading, 19:25039 (R;US) 

Thermal activation of steady-state creep in polycrystalline cop- 
per, 19:24990 (R;XA) 

COPPER 63 TARGET 

Longitudinal momenta and production cross-sections of iso- 
topes formed by fragmentation of a 500 AxMeV °kr beam, 
19:26533 (R;DE) 

COPPER ALLOYS 

High field magnetotransport and specific heat in YbAgCu,, 
19:25022 (R;US) 

Hyperfine interactions for tin impurity atoms in Uln3, UCuGe and 
UCusGe> intermetallics, 19:25006 (IA;RU;In Russian) 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, September 1, 
1993—January 31, 1994, 19:23961 (R;US) 

Mathematical simulation of energy structure of purely nuclear 
Moessbauer quadrupole reflexes given some crystallographic 
non-equal-position of resonance nuclei, 19:26718 (IA;RU;in 
Russian) 

To question of communication of nuclei spin quadrupole and 
dipole-dipole interaction in metallic crystals, 19:26754 
(IA;RU;In Russian) 

Towards scalable electronic structure calculations for alloys, 
19:24974 (R;US) 

COPPER COMPOUNDS 
See also COPPER OXIDES 
CUPRATES 

Effect of iron doping on Y-Ba-Cu-O, 19:25064 (1;MY;In Malay) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R:US) 

X-ray diffraction and EMF studies of YBapCu307_, and other 
oxide superconductors, 19:25062 (I;MY) 

COPPER OXIDES 

uSR-study of copper monoxide, 19:26726 (IA;RU;In Russian) 

63.65Cy, °°9Bi spin echo spectra and Bi,CuO, magnetism, 
19:26760 (IA;RU;In Russian) 

Asymptotically exact solution of a local copper-oxide model, 
19:26285 (R;XA) 

Electron spectroscopy on high-temperature superconductors 
and related compounds, 19:25235 (R;DE;In German) 

High field magnetoresistance of La; 99Sro.9;CuO4,5, 19:26883 
(R;US) 

Intermultiplet transitions in optically opaque EuBaz,Cu307: An 
inelastic neutron scattering study, 19:25042 (R;US) 

Magnetic interactions in the Emery model, 19:26861 (R;XA) 

Nuclear spin relaxation in high-Te superconductors: Final report, 
19:26874 (R;DE;In German) 

Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 12, June 26, 1993—September 
26, 1993, 19:23962 (R;US) 

‘Doping and vortex studies of 1/2/3 cuprates by means of uSR’, 
19:25083 (RA;US) 

COPROCESSING 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, January-March 1994, 19:23375 
(R;US) 

CORES (REACTOR) 
See REACTOR CORES 
CORIUM 

Analysis of L test series of ACE (Advanced Containment Experi- 
ments) project with modified corcon UW code., 19:27132 
(1;MX;In Spanish) 

Corium vessel interaction studies - status of the CORVIS 
project, 19:24700 (RA;US) 

Current status and validation of RASPLAV code, 19:24701 
(RA;US) 

Turbulence model for melt pool natural convection heat transfer, 
19:24699 (RA;US) 

CORN (MAIZE) 

See MAIZE 

CORN STOVER 
See MAIZE 


CRITICAL MASS 


CORNELL ELECTRON-POSITRON STORAGE RING 

See CESR STORAGE RING 

CORRELATION FUNCTIONS 
Cumulant approach to dynamical correlation functions at finite 
temperatures, 19:26280 (R;XA) 
CORROSION PRODUCTS 
CPTF Run 4 flux monitoring, 19:24080 (R;US) 
COSMIC RAY DETECTION 
Astrophysical searches for exotic phenomena in ultrahigh en- 
ergy neutrino-nucleon scattering, 19:25565 (R;DE) 
COSMOS 
See UNIVERSE 
COST ESTIMATION 
AES6.0: Automated Estimating System, 19:27104 (CM;US) 
COSY STORAGE RING 
Particle beam digital phase control system for COSY, 19:25517 
(R;DE;In German) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLED FAST REACTOR MEASUREMENT FACILITY 
See CFRMF REACTOR 
COUPLED REACTOR CORES 
The use of Monte Carlo techniques to determine few-group 
nodal discontinuity factors, 19:24225 (RA;IL) 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVER GAS 

Interim normal limits DR reactor, 19:24582 (R;US) 

Results of air entry contro! test No. 1 DR Reactor, 19:24584 
(R;US) 

Technical criteria and bases reactor gas system: 
19:24545 (R;US) 

COVERINGS 

The response of aeroshells to lightning, 19:25735 (R;US) 

cows 

A study of brucellosis in a diary group in Indonesia, 19:26078 
(RA;XA) 

Advances in the understanding of post-partum anoestrus in Bos 
indicus cows, 19:26064 (RA;XA) 

Application of progesterone measurement for fertility control in 
Korean native cattle, 19:26069 (RA;XA) 

Improving the productivity of cattle in sub-tropical environments: 
Effects of cross-breeding on age and live weight at puberty in 
Zebu, European and Zebu X European heifers, 19:26067 
(RA;XA) 

Reproductive disorder control and herd health monitoring pro- 
gramme for improvement of dairy production in Thailand, 
19:26072 (RA;XA) 

Reproductive patterns of indigenous cows in Bangladesh and 
the effect of urea-molasses-mineral blocks (UMMB) on pu- 
berty and post-partum ovarian activity, 19:26066 (RA;XA) 

Study on the effects of season and genotypes on the reproduc- 
tive performance in crossbred cattle, 19:26070 (RA;XA) 

Zebu cattle farming in Sri Lanka: Production systems and repro- 
ductive characteristics, 19:26065 (RA;XA) 

CP INVARIANCE 
CP Violation, 19:26384 (R;FR) 
CRANES 

Experimental implementation of a robust damped-oscillation 
control algorithm on a full-sized, two-degree-of-freedom, AC 
induction motor-driven crane, 19:25327 (R;US) 

CRIME DETECTION 
Industrial applications of neutron physics methods, 19:23921 
(RA; IL) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL MASS 

Critical mass and dimensions of bare °5U-H20 system: Calcula- 

tions with MCNP-4 code and JENDL-3 library, 19:26642 (R;JP) 


100-K, 
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CRITICAL MASS 


Critical mass control specifications: 
19:25335 (R;US) 
Process specifications for critical mass control: Purex Plant: 
Revision No. 2, 19:25334 (R;US) 
CRITICALITY 
A study of safety margins in criticality safety analysis of a disso- 
lution process, 19:25368 (R;JP;In Japanese) 
Criticality predictions in the Hanford reactors, 19:24628 (R;US) 
Enhancement of the THERMIX code for recriticality analysis re- 
lating to hypothetical accidents, 19:24673 (RA;DE;In German) 
Generation and verification of the multigroup constants library 
MGCL-J3 for nuclear criticality calculations, 19:26641 
(R;JP;in Japanese) 
KENO V.a certification package, 19:25396 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROSS SECTIONS 
See also GROUP CONSTANTS 
Testing of JENDL-3.1 and ENDF/B-VI-based WIMS cross sec- 
tion libraries processed by NJOY91, 19:26640 (RA;JP) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROSSFLOW SYSTEMS 
CROSSFLOW SYSTEMS 
Fluid damping and fluid stiffness of tube arrays in crossflow, 
19:25397 (R;US) 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Toxicological evaluation of sediment samples from Burns Har- 
bor, Porter County, Indiana, 19:26036 (R;US) 
CRYOSTATS 
To the development of cryogenic coaxial current leads, 
19:26262 (R;RU;in Russian) 
CRYSTAL COUNTERS 
The spatial characteristics of electron and photon-induced sec- 
ondary electron cascades Csl, 19:25684 (R;IL) 
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Muon level-crossing resonance results from LAMPF, 19:26777 
(RA;US) 
DOPING (CRYSTAL) 
See CRYSTAL DOPING 
DOPPLER EFFECT 
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DOSEMETERS 
See also BIOLOGICAL DOSEMETERS 
CHEMICAL DOSEMETERS 
COLORIMETRIC DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
The study on production of CaSO, (Dy) dosimeters, 19:25671 
(R;TH;In Thai) 
DOSIMETERS 
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DOSIMETRY 
See also ELECTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Electrical breakdown and optical emission properties of high 
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The impact of elevation data representation on nocturnal 
drainage wind simulations, 19:25983 (R;US) 
DRAINAGE AREAS 
See DRAINAGE 
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Performance of the TOPAZ vertex chamber under beam condi- 
tions, 19:25634 (RA;JP) 
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streamer mode, 19:25622 (R;Xu) 
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(R;US) 
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Variational calculations for *He impurities on *He droplets, 
19:26253 (R;XA) 
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tems, 19:25555 (R;US) 
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detection by fast-neutron transmission, 19:25554 (R;US) 
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See AUDITORY ORGANS 
EARTH ATMOSPHERE 
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EDUCATIONAL FACILITIES 
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Parallel performance of a symmetric eigensolver based on the In- 
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EMF RAPID Program research agenda and communication 
plan, 19:26182 (R;US) 
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Research and development of phosphoric acid fuel cell power 
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Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (matrix type electrolyte system), 19:24825 (IA;JP;In 
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Investigation of the limitation of polarized ion beams produced 
by an electron beam ionizer, 19:25494 (R;FR) 
ELECTRON BEAMS 
Distribution of imparted energy in water irradiated by electron 
beams from LINAC, 19:26142 (RA;JP;iIn Japanese) 
Status and test report on the LANL-Boeing APLE/HPO flying- 
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trons in monocrystals, 19:26807 (IA;RU;In Russian) 
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Stimulated recombination of atoms and optical polarization of 
nuclei, 19:25548 (IA;RU) 
ELECTRON CYCLOTRON-RESONANCE 
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ELECTRON DIFFRACTION 
On core level electron diffraction, 19:26277 (R;XA) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DOSIMETRY 
Effect of azimuthal asymmetry of a barrier on the energy release 
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electron spectroscopy, 19:26649 (R;FR) 
ELECTRON-ATOM COLLISIONS 
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A novel lead-free solder replacement, 19:25036 (R;US) 
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See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also MICROWAVE EQUIPMENT 
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OSCILLOGRAPHS 

Basic mechanisms of radiation effects in the natural space radi- 
ation environment, 19:25687 (R;US) 
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Electron momentum spectroscopy of methylamine, 19:26460 
(R;AU) 
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19:26459 (R;AU) 
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Towards scalable electronic structure calculations for alloys, 
19:24974 (R;US) 
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Russian) 
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layer, 19:26908 (R;US) 
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Fundamental mechanisms in flue gas conditioning: Quarterly 
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See SCRAM RODS 
EMERGENCY SHUTDOWN 
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Coal-fueled diesel technology development Emissions Control, 
19:24936 (R;US) 

Emission reduction of greenhouse trace gases in the Federal 
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(IA;DE;In German) 
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ENERGY 
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SOLAR ENERGY 

Energy and economic tables 1950-1991, 19:24188 (R;XA) 
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International energy outlook 1994, 19:24775 (R;US) 
ENERGY EFFICIENCY 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;ln Japanese) 

ENERGY LEVELS 
See also EXCITED STATES 
YRAST STATES 

Universal spectral correlations at the mobility edge, 19:26838 

(R;XA) 
ENERGY MODELS 

British spot market for electricity and allocative efficiency, 
19:24725 (R;JP;in Japanese) 

Directory of Energy Information Administration Models 1994, 
19:24774 (R;US) 

ENERGY OPERATORS 

See HAMILTONIANS 

ENERGY POLICY 
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Activity report for 1992, 19:24748 (R;FR;In French) 

Costs and benefits of industrial reporting and voluntary targets 
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NUCLEAR FUELS 
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Directory of Energy Information Administration Models 1994, 
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ENERGY SYSTEMS 
See also COOLING SYSTEMS 
HEATING SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
STEAM SYSTEMS 
Development of comprehensive technology for phosphoric acid 
fuel cells.: System studies, 19:24851 (IA;JP;lIn Japanese) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-LEVEL TRANSITIONS 
Spectroscopy of '®° Pb with mass identification, 19:26504 (R;AU) 
Two-photon absorption in an indirect-gap semiconductor quan- 
tum well systems |. interband transitions, 19:26652 (R;XA) 
ENGINEERING 
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Engineering research, development and technology: Thrust 
area report, FY93, 19:25264 (R;US) 
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Hydrogeology, waste disposal, science and politics: Proceed- 
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CY-63, 19:25338 (R;US) 
ENTHALPY 
Entropy and enthalpy of adsorption of gaseous chlorides of 
metals on quartz glass as a function of the molecular compo- 
sition, 19:25233 (R;XJ;in Russian) 
ENTROPY 
Applications of quantum entropy to statistics, 19:26293 (R;US) 
Entropy and enthalpy of adsorption of gaseous chlorides of 
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sition, 19:25233 (R;XJ;In Russian) 
ENVIRONMENT 
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reducing and methanogenic bacteria, 19:23824 (R;US) 
Incorporating ecological risk assessment into remedial investi- 
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National Environmental Research Parks, 19:25757 (R;US) 
Proceedings of the second international conference on environ- 
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Environmental impact assessment of all economical activities 
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The Hanford summit and sustainable development, 19:23739 
(R;US) 
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19:27063 (R;US) 
ENVIRONMENTAL EXPOSURE 
Baseline risk assessment for exposure to contaminants at the 
St. Louis Site, St. Louis, Missouri, 19:23855 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Description of the new version 4.0 of the tritium model UFOTRI 
including user guide, 19:25964 (R;DE) 
ENVIRONMENTAL MATERIALS 
Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 
Non-detect data in environmental investigations, 19:25749 
(R;US) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 
ENVIRONMENTAL POLICY 
1992 Annual performance report for Environmental Monitoring 


and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 
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19:24756 (R;US) 
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port, 19:24754 (R;US) 

Toxic chemical release inventory reporting: Questions and an- 
swers (Qs&As), 19:24751 (R;US) 
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(R;US) 

ENVIRONMENTAL QUALITY 

See also AIR QUALITY 

Activity report for 1992, 19:24748 (R;FR;In French) 

Fossil Energy Program annual progress report for April 1993 
through March 1994, 19:24761 (R;US) 

Hanford environmental publications/presentations, 1989-1993, 
19:23810 (R;US) 

Sustainablegrowth theories, 19:24739 (R;IT;In Italian) 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Development and testing of a high-resolution model for tropo- 
spheric sulfate driven by observation-derived meteorology, 
19:25752 (R;US) 

FEMSC, An improved three-dimensional heavy-gas dispersion 
model: User’s manual, 19:25882 (R;US) 

Modelling soil transport by wind in drylands, 19:25922 (R;XA) 

Scenarios of emissions from automobile and useful vehicle traf- 
fic in Germany from 1988 to 2005: Appendix, 19:25794 
(l;DE;in German) 

The heavy gas dispersion model INSGAS: Description of pro- 
gram and user's guide, 19:25858 (R;NO;In Norwegian) 
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Strengthening research on animal reproduction and disease di- 
agnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination 
meeting held in Bagkok, Thailand, 1-5 February 1993, 
19:26062 (R;XA) 
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Catalyzed enzyme electrodes, 19:25246 (PA;US) 

Enhancement of fluorescence detection in chromatographic 
methods by computer analysis of second order data: Progress 
report, August 1, 1990—October 1, 1993, 19:25153 (R;US) 
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See ETHYLENE PROPYLENE DIENE POLYMERS 
EPSILON RESONANCES 
See MESONS 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
The three loop equation of state of QED at high temperature, 
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EQUIPMENT 
See also CAPACITIVE ENERGY STORAGE EQUIPMENT 
CONTROL EQUIPMENT 
DISSOLVERS 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
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LABORATORY EQUIPMENT 
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OPTICAL EQUIPMENT 
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WELL LOGGING EQUIPMENT 

DWPF Glass Melter Technology Manual: Volume 4, 19:23786 

(R;US) 
ERBIUM 

Maxima of internal friction and NGR features of erbium in the 
range of spin-spin transition, 19:25002 (IA;RU;in Russian) 

Spin-slip model of rare earth metal helicals structures and hy- 
perfine interactions, 19:26741 (IA;RU;in Russian) 

The magnetic structure of holmium-erbium superlattices, 
19:24968 (R;US) 
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Number-conserving treatment of pairing correlations in de- 
formed nuclei, 19:26481 (IA;RU) 
EROSION 
Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: [An- 
nual report], February 24, 1992—February 23, 1993, 19:25906 
(R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Radiation induced damage to the lipid contents of bacteria and 
cultured mammalian cells, 19:26131 (IA;XA) 
ESTONIA 
Indoor radon in Estonia, 19:25826 (RA;Fl) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 
See MESONS 
ETCHING 
Considerations on chemical erosion of graphite in hydrogen 
plasma, 19:27023 (R;DE;In German) 
ETHANOL 
Design and construction of a 7,500 liter immobilized cell reactor- 
separator for ethanol production from whey, 19:23960 (R;US) 
ETHANOL FUELS 
Alternatives to traditional transportation fuels: An overview, 
19:24948 (R;US) 
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See POLYETHYLENES 
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Post-irradiation evolution of gamma produced radicals in 
ethylene-propylene rubber, 19:25112 (I;IT) 
Radiation induced degradation of EPR by IR oxidation profiling, 
19:25111 (I;IT) 
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See ACRYLIC ACID 
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ETHYRONEETHYL PHOSPHINATE 
See ORGANIC SULFUR COMPOUNDS 
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In-reactor rupture testing of Zircaloy-2-clad, coextruded fuel ele- 
ments in the Engineering Test Reactor: Final report, 19:24509 
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EUROPE 
See also USSR 
Development and testing of a high-resolution model for tropo- 
spheric sulfate driven by observation-derived meteorology, 
19:25752 (R;US) 
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Present and future situation of bioenergy in the E.C. strategy for 
biomass implementation, 19:23934 (RA;Fl) 
EUROPIUM ISOTOPES 
External perturbation of long-level states '47:4°Eu, '°Tm, 
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Low temperature orientation of transition range nuclei with 
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EUROPIUM OXIDES 
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inelastic neutron scattering study, 19:25042 (R;US) 
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Activities in the field of research reactor instrumentation and 
control in Poland (1993 status), 19:24305 (RA;XA) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE (ION) 
See ION EXCHANGE 
EXCITED STATES 
See also METASTABLE STATES 
ROTATIONAL STATES 
VIBRATIONAL STATES 
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excited states, 19:26648 (R;XA) 
EXCITON MODEL 

Low and intermediate energy pion-nucleus interactions in the 

cascade-exciton model, 19:26543 (R;XJ) 
EXHAUST GASES 

Automobile exhausts as a source for the environmental pollution 
by polychloro-dibenzodioxins and -dibenzofurans: Final re- 
port, 19:25791 (1;DE;in German) 

Integrated project: Sorption processes for removal of airborne 
pollutants. Sub-project 2. Scientific and technical activities ac- 
companying the production of foamed zeolites: Reported 
period: May 1, 1989 to December 31, 1990. Final report, 
19:25795 (R;DE;In German) 

EXHAUST SYSTEMS 
Existing reactor containment program, 19:24323 (R;US) 
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EXPANSION JOINTS 
Expansion joint tests, 19:24602 (R;US) 
Rear crossheader expansion joints, 19:24493 (R;US) 
EXPERIMENTAL BOILING WATER REACTOR 
See EBWR REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 
The hybrid phenomena theory: A framework integrating struc- 
tural descriptions with state space modeling and simulation, 
19:27161 (R;NO) 
EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Water sprays for mitigation of gaseous explosions in offshore 
modules, 19:23468 (R;NO) 
EXPLOSIVE FRACTURING 
Computer cast blast modelling, 19:23412 (R;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 
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(R;US) 


industrial applications of neutron physics methods, 19:23921 
(RA;IL) 
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See RADIATION DOSES 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
Summary of canister overheating incident at the Carbon Tetra- 
chloride Expedited Response Action site, 19:23885 (R;US) 
EXTRACTION COLUMNS 
The role of sidestream recycle in hydrogen isotope separation 
and column cascade design, 19:27033 (R;US) 
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FRA: Fuzzy Risk Analyzer, 19:27110 (CM;US) 
F-1540 RESONANCES 
See MESONS 
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19:26443 (R:XJ) 
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Multichannel resonances and closed channels (scalar sector), 
19:26443 (R;XJ) 
F2 LAYER 
A comparison of ionospheric F2-layer IRI model with experimen- 
tal data for Ibadan Geog. Lat. 7.4 deg. N, 19:26276 (R;XA) 
FABRIC FILTERS 
Development of the integrated environmental control model: 
Performance and cost models for fabric filters: Quarterly 
progress report, January—March 1994, 19:24058 (R;US) 
Fundamental mechanisms in flue gas conditioning: Quarterly 
report, January 1994—March 1994, 19:24053 (R;US) 
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See ACCELERATOR FACILITIES 
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FACILITIES (MILITARY) 
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See TEST FACILITIES 
FALLOUT 

Chernobyl Studies Project - working group 7.0 environmental 
transport and health effects: Progress report, October 1993— 
January 1994, 19:26168 (R;US) 

Chernobyl! Studies Project. Working Group 7.0, environmental 
transport and health effects: Progress report, February 1994, 
19:26169 (R;US) 

Radiation doses to vegetation from close-in fallout at Project 
Schooner, 19:26108 (R;US) 

FALLOUT PARTICULATES 
See FALLOUT 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 
FAST BREEDER TYPE REACTORS 
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FAST REACTOR CORE TEST FACILITY 
See FRCTF REACTOR 
FAST REACTORS 
See also ACTINIDE BURNER REACTORS 
CFRMF REACTOR 
FBR TYPE REACTORS 
IBR-2 REACTOR 
IFR REACTOR 

Basis calculation of phase cross section library in a low power fast 
reactor neutronic simulation, 19:24199 (R;BR;In Portuguese) 

Computational/experimental trends of control rod worth in large 
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Toxicological evaluation of sediment samples from Burns Har- 

bor, Porter County, Indiana, 19:26036 (R;US) 
FATIGUE 
ARPO a.s. valve diagnostics and fatigue life monitoring system, 
19:24222 (RA;XA) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
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A hexagonal-Z diffusion theory burnup model for Fast Breeder 
Reactor core design study, 19:24168 (RA;IL) 

Comparison of diffusion and transport theory analysis with exper- 
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See USA 
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See USA 
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See USA 
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FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 

Retention of deposited sulphate in acid forest soils determined 
by sulphur isotope and mass balances, 19:25937 (RA;NO) 

Seasonal dynamics of the river Elbe: fluxes from carbon- and 
strontium isotopes, 19:26010 (RA;NO) 
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See MALAYSIA 





FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 

Environmental assessment of remedial action at the Maybell 
Uranium Mill Tailings Site near Maybell, Colorado: Revision 1, 
19:23847 (R;US) 

Surface and subsurface cleanup protocol for radionuclides Gun- 
nison, Colorado, UMTRA Project Processing Site: Revision 3, 
Final report, 19:23843 (R;US) 

UMTRA project water sampling and analysis plan, Gunnison, 
Colorado, 19:23846 (R;US) 

UMTRA project water sampling and analysis plan, Salt Lake 
City, Utah, 19:23844 (R;US) 
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Bench-scale vitrification of low level radioactive waste, 
19:23644 (R;US) 

Electrofishing survey of the Great Miami River: Annual report, 
September 1993, 19:26008 (R;US) 

Recent advances of the electrostatic long-range alpha detector, 
19:25657 (R;US) 

FEEDWATER 
Effect of 6.6 pH process water on process tube and fuel element 
corrosion, 19:24546 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Inertial and dissipative properties of chaotic system, 19:26493 
(IA;RU) 

FERMI LIQUID 

See FERMI GAS 
FERMI-DIRAC GAS 

See FERMI GAS 
FERMILAB ACCELERATOR 

Sign-Selected Quadrupole Train, 19:25476 (R;US) 
FERNALD PRODUCTION PLANT 

See FEED MATERIALS PRODUCTION CENTER 
FERRATES 

Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 

FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE GARNETS 

Effect of disordering on property change and parameters of hy- 

perfine interactions in YFG, 19:26721 (IA;RU;In Russian) 
FERRITES 

Moessbauer study of the sintered Mno.70Zno.23Fe2.0704, 

19:26704 (R;CN;in Chinese) 
FERRITIC STEELS 

Application of instrumented microhardness method to follow the 
thermal ageing of cast duplex stainless steel, 19:24979 
(R;FR;In French) 

Diffraction plane dependency of elastic constants in ferritic steel 
in neutron stress measurement, 19:26772 (RA;JP) 

Electron beam weldability of off-shore structural steels: Hard- 
ness, impact toughness and CTOD of Creusot Loire steel 
sample: Report n. 6, 19:24982 (R;IT;In Italian) 

Evaluation of the thermal ageing of duplex stainiess steels, 
19:24977 (R;FR;In French) 

Numerical modeling of ductile tearing effects on cleavage frac- 
ture toughness, 19:25027 (R;US) 

Risk of hot cracking in all the buttering pass of the first layer of 
the dissimilar welds, 19:24980 (R;FR;In French) 

FERROCYANIDES 

Quarterly report on Defense Nuclear Facilities Safety Board rec- 
ommendation 90-7 for the period ending September 30, 1993, 
19:23725 (R;US) 

FERROMAGNETIC MATERIALS 

Induction oscillations signal in angular distribution of oriented 
nuclei in ferromagnetic metals, 19:26714 (IA;RU;In Russian) 

Neutron depolarization study of static magnetic characteristics 
of amorphous ferromagnetic alloys, 19:26710 (IA;BG) 
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Strong collision approach to calculation of depolarization func- 
tion for neutron beam passing through ferromagnetic bulk 
domains, 19:26597 (R;XA) 
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FERROX PROCESS 

See DESULFURIZATION 
FERTILIZERS 

The effect of liming and Mg-fertilization on uptake, transport and 
final use of calcium and magnesium in conifers, 19:26180 
(lA;DE;in German) 

The effects of different fertilizers on the ciliate communities of 
forests, 19:26181 (IA;DE;In German) 

FEYNMAN PATH INTEGRAL 

Saddle-point method in path integrals, 19:27144 (R;XJ;In Rus- 

sian) 
FIBER OPTICS 

A methodology for evaluating “new” technologies in nuclear 

power plants, 19:24241 (R;US) 
FIBERS 

See also OPTICAL FIBERS 

Simulation of particle transport in a novel 14 MeV neutron time- 
of-flight spectrometer, 19:26904 (R;SE) 

FIELD ALGEBRA 
Unifying W-algebras, 19:26302 (R;DE) 
FIELD EFFECT TRANSISTORS 

See also MOSFET 

The measurement of the low frequency noise characteristics of 
the field effect transistors for cryogenic detectors, 19:25630 
(R;XJ;in Russian) 

FIELD PRODUCTION EQUIPMENT 

Hydrogeochemical and production controls on NORM in oil- and 
gas-field operations: [Quarterly report], January 1, 1994— 
March 30, 1994, 19:23481 (R;US) 

FIELD THEORIES 

See also QUANTUM FIELD THEORY 

Renormalization in the stochastic quantization of field theories, 
19:26325 (1;BR;in Portuguese) 

FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENT (PLASMA) 
See PLASMA FILAMENT 
FILM BADGES 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILTERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
FABRIC FILTERS 
MECHANICAL FILTERS 

Development of cleanable HEPA filters - recleaning of deep 
pleated HEPA filters by flow, 19:25808 (IA;DE;In German) 

Treatment of FGD plant wastewater by enhancing microfiltration 
fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 

FILTERS (ELECTRIC) 
See ELECTRIC FILTERS 
FINITE ELEMENT METHOD 

Parallel solution of the multidimensional finite element-spherical 

harmonics radiation transport equation, 19:27128 (RA;IL) 
FINLAND 

Finnish bioenergy development programme, 19:24737 (RA;FIl) 

Isotope studies within the hydrogeochemical site investigations 
by Teollisuuden Voima Oy, Finland, 19:26016 (RA;NO) 

FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
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FIRES 


FIRES 

A parametric study of smoke propagation using the CFAST 
computer code, 19:23895 (R;US) 

Comparison of the KAMELEON fire model to large-scale open 
pool fire data, 19:25382 (R;US) 

Thermal test requirements and their verification by different test 
methods, 19:25418 (IA;JP) 

FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Assessment of alkali metal coolants for the ITER blanket, 
19:26993 (R;US) 

High heat flux experiment on B4gC-converted carbon based ma- 
terials for plasma facing materials of JT-60U, 19:27028 
(R;JP;in Japanese) 

US-Japan workshop Q-181 on high heat flux components and 
plasma-surface interactions for next devices: Proceedings, 
19:27056 (R;US) 

FISCHER-TROPSCH SYNTHESIS 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report for period ending Decem- 
ber 1993, 19:23369 (R;US) 

FISHES 

See also FATHEAD MINNOW 

Database of radionuclide measurements in Columbia River water, 
fish, waterfowl, gamebirds, and shellfish downstream of Han- 
ford’s single-pass production reactors, 1960-1970: Hanford 
Environmental Dose Reconstruction Project, 19:26165 (R;US) 

Electrofishing survey of the Great Miami River: Annual report, 
September 1993, 19:26008 (R;US) 

FISSILE MATERIALS 

Muttiplicity counters: utilisation test of an exponential modeliza- 
tion on a detector chain for which this hypothesis is little 
realistic, 19:25560 (R;FR;In French) 

SRTC criticality safety technical review: Nuclear criticality safety 
evaiuation 94-02, uranium solidification facility pencil tank 
module spacing, 19:25388 (R;US) 

Technical review of WSRC-TR-93-614 criticality safety evalua- 
tion for disassembly basin sand filter, 19:23715 (R;US) 

FISSION 

See also SPONTANEOUS FISSION 

Projectile fission of °°°U relativistic ions in a Pb target and dis- 
covery of new fission fragments, 19:26531 (R;DE) 

Resonance areas and fission widths of low lying fission reso- 
nances of 257 Np, 19:26574 (R;XJ;In Russian) 

FISSION FRAGMENT SPECTROMETERS 

Research at the fragment mass analyzer at ATLAS, 19:25618 
(IA;RU) 

The 47-fragment spectrometer FOBOS - status and first prelimi- 
nary results, 19:25619 (IA;RU) 

The project for secondary ion beam facility at LNS, 19:25509 
(IA;RU) 

FISSION NEUTRONS 

Prediction of some fission properties of actinides, 19:26536 
(RA;IL) 

FISSION PRODUCT RELEASE 

RADC: Radionuclide Inventories in the HTGR Primary Coolant 
Plant, 19:27116 (CM;US) 

The Radiological Safety Analysis Computer Program (RSAC-5) 
user's manual: Revision 1, 19:23890 (R;US) 

FISSION PRODUCTS 

MFC study - krypton and xenon recovery, 19:24757 (R;US) 

Operational air sampling report: [Semiannual report], July 1— 
December 31, 1993, 19:23799 (R;US) 

PADLOC: Steady-State and Time-Dependent Plateout Deposi- 
tion of Condensable Fission Pros, 19:27118 (CM;US) 

The fission product aerosols in the programmes HEVA and 
VERCORS, 19:23539 (R;FR) 

Waste partitioning and transmutation as a means towards long- 
term risk reduction, 19:23660 (R;DE) 

FISSION TRACKS 

Uranium determination and radon measurement by a nuclear 

track technique, 19:25166 (IA;XA) 
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FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXED BED 

See PACKED BEDS 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAMES 

Broad-band CARS set up for on-line monitoring of turbolent 

combustion, 19:25259 (R;IT) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Securing and coating of cover plates related to solar collector 
components, 19:24017 (R;DK;In Danish) 
FLAVOR MODEL 
QCD of different flavors with the SLD detectors, 19:26380 (R;US) 
FLIES 
Toxicological evaluation of sediment samples from Burns Har- 
bor, Porter County, Indiana, 19:26036 (R;US) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 

A combined GIS-HEC procedure for flood hazard evaluation, 
19:23834 (RA;US) 

Estimating extreme flood probabilities, 19:23836 (RA;US) 

FLOQUET FUNCTION 
Berry's phase in the Floquet representation, 19:26244 (IA;IL) 
FLORIDA 

[Tampa Electric Integrated Gasification Combined Cycle Project]: 

Quarterly report, 1 January—31 March 1994, 19:24033 (R;US) 
FLOTATION 
Coal desulfurization by bacterial treatment and column flotation: 
Final report, 19:23384 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOWMETERS 

Integrated test plan for preliminary demonstration of the in situ 
permeable flow sensor in the unsaturated sediments at the 
Hanford Site, 19:23887 (R;US) 

Thermal flowmeter modification for the addition of a packer and 
pump, 19:25910 (R;US) 

FLUE GAS 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1, 1994— 
March 31, 1994, 19:23400 (R;US) 

Condensing economizers for thermal efficiency improvements 
and emissions control, 19:24044 (R;US) 

Flue gas cleaning in the Danish waste incineration plants: Deter- 
mination of different incineration plants efficiency for HCI, SO2, 
heavy metals and dioxins removal, 19:24928 (R;DK;In Danish) 

Future development of coal thermal power generation technol- 
ogy, 19:24042 (IA;JP;In Japanese) 

Heat recovery and pollutant cleanup from low grade fuels, 
19:23392 (R;US) 

High-volume, high-value usage of flue gas desulfurization 
(FGD) by-products in underground mines - Phase |: 
Laboratory investigations: Quarterly report, October 1993- 
December 1993, 19:23398 (R;US) 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 
(I;JP;In Japanese) 

Selective catalytic reduction under periodically changing reac- 
tion conditions using a honeycomb catalyst, 19:25810 
(IA;DE;In German) 

Separation of nitric oxides from flue gases of heavy-oil-fuelled 
flame tube boilers by means of ammonia spraying and analy- 
ses of homogeneous gas reactions for the purpose of NO, 
reduction in a flow reactor, 19:23482 (R;DE;In German) 

Thermal and chemical degradation of inorganic membrane ma- 
terials: Topical report, 19:23395 (R;US) 





Treatment of FGD plant wastewater by enhancing microfiltration 
fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 

FLUID FLOW 

See also CAPILLARY FLOW 

GAS FLOW 
INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
TRANSITION FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VORTEX FLOW 

2-D analysis of a temporally-growing mixing layer (pairing and 
non-pairing) using FlowSB, 19:25402 (IA;CH) 

A stability identification system for boiling water nuclear reac- 
tors, 19:24073 (IA;CH) 

Piping Changes for Increased Production at B, D, DR, F, C and 
H Reactors calculations, 19:24422 (R;US) 

Stochastic modeling of ground water travel times, 19:25918 
(R;ES) 

T2CG1, a package of preconditioned conjugate gradient solvers 
for TOUGH2, 19:27156 (R;US) 

FLUID INJECTION 

See also GAS INJECTION 

Improving reservoir conformance using gelled polymer systems: 
Sixth quarterly report, December 25, 1993—March 24, 1994, 
19:23448 (R;US) 

FLUID MECHANICS 
See also HYDRAULICS 
HYDRODYNAMICS 
Applications of automatic differentiation in CFD, 19:27090 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED HEAT EXCHANGERS 

Analysis/control of in-bed tube erosion phenomena in the Flu- 
idized Bed Combustion (FBC) System: Technical progress 
report No. 5, 19:23418 (R;US) 

FLUIDIZED BEDS 

Pressurized fluidized bed combined power generation system, 

19:23427 (IA;JP;In Japanese) 
FLUIDIZED-BED COMBUSTION 

Residues from a CFB-system: Methods used in the dk- TEKNIK 
laboratory to characterize residual products from the 20 MW 
MCFB-system in Aarhus, 19:24059 (R;DK;in Danish) 

Residues from a circulating fluidized-bed system: Utilization of 
residual products from a multi-circulating fluid bed (Circulating 
Fluidized-Bed), 19:24060 (R;DK;In Danish) 

FLUIDIZED-BED COMBUSTORS 

Initial validation of FORCE2, 19:23415 (R;US) 

Investigation of heat transfer and combustion in the advanced 
fluidized bed combustor (FBC): Technical progress report No. 
1, [October 1, 1993—December 31, 1993], 19:23421 (R;US) 

Scaling of pressurized fluidized beds: Quarterly report, 
January—March 1994, 19:23417 (R;US) 

TIDD PFBC Demonstration Project, 19:23414 (R;US) 

FLUIDS 
See also DISPLACEMENT FLUIDS 
GASES 
LIQUIDS 
WORKING FLUIDS 
Sullivan model for wetting transition in closed system, 19:26264 
(R;XA) 
FLUOR SOLVENT PROCESS 
See DESULFURIZATION 
FLUORESCENCE SPECTROSCOPY 

Fluorescence spectroscopy for medical and environmental diag- 
nostics, 19:25662 (R;SE) 

Integrated UV fluorescence/DIAL model, 19:25879 (R;US) 

Optical detection system for multispectral UV fluorescence laser 
remote sensing measurements, 19:25694 (R;US) 

FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 


FORESTS 


FLUORINE 18 

Remote sensing of liquid water target operations, 19:23920 

(R;US) 
FLUORINE 19 

Coulomb excitation of '®F nuclei during channeling in Ge crystal- 
computerized experiment, 19:26797 (IA;RU;In Russian) 

The hyperfine effect in nuclear muon capture. Low energy muon 
science worshop LEMS93, Santa Fe, NM, April 93, 19:26580 
(RA;US) 

FLUORINE IONS 
Role of implantation-induced defects in surface-oriented diffu- 
sion of fluorine in silicon, 19:26785 (R;US) 

FLUORINE ISOTOPES 

See also FLUORINE 18 

FLUORINE 19 

Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
FLUX (MAGNETIC) 

See MAGNETIC FLUX 
FLUX (METALLURGY) 

See METALLURGICAL FLUX 
FLUX (NEUTRON) 

See NEUTRON FLUX 
FLUX DENSITY 

Neutron distributions in beam tubes and thermal column, 
19:25669 (R;TH;In Thai) 

Neutron flux measurement in new wet tubes for topaz irradia- 
tion, 19:25670 (R;TH;In Thai) 

FLUX JUMPS 

See MAGNETIC FLUX 
FLUX PINNING 

See MAGNETIC FLUX 
FLUXOIDS 

See MAGNETIC FLUX 
FLY ASH 

Coal Ash Resources Research Consortium: Annual report and 
selected publications, 1 July 1992-30 June 1993, 19:23397 
(R;{US) 

Moving granular-bed filter development program: Topical report, 
19:23354 (R;US) 

Radon measurements at the site of a former coal-burning power 
station, 19:23402 (IA;XA) 

Stabilization/solidification of TSCA incinerator ash, 19:23605 
(R;US) 

FOG 

Deposition of trace substances via fog interception into conifer- 
ous forests in the Black Forest, 19:25804 (IA;DE;In German) 

Measurement of fog and cloud water constituents - results of the 
Stuttgart-Hohenheim campaign, 19:25803 (IA;DE;In German) 

FOG (SPRAYS) 

See SPRAYS 

FOILS 

Jet thinning of germanium for TEM using automatic termination 

of polishing, 19:25105 (R;US) 
FOOD CHAINS 

Commercial milk distribution profiles and production locations: 
Hanford Environmental Dose Reconstruction Project, 
19:26163 (R;US) 

Depleted uranium human health risk assessment, Jefferson 
Proving Ground, Indiana, 19:26145 (R;US) 

Models of radionuclide transport in food chains, 19:25957 
(RA;CZ;in Czech) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 1: 
Environmental impact assessment of all economical activities 
including industry, 19:25956 (R;CZ;in English, Czech, Slovak) 

Radionuclide concentrations in agricultural products near the 
Hanford Site, 1982 through 1992, 19:26161 (R;US) 

FORENSIC SCIENCE 
See CRIME DETECTION 
FORESTS 

Ozone concentration and deposition in forests, 19:25775 
(IA;DE;In German) 

Project ARINUS: 7. State of the art and perspectives, 19:26175 
(IA;DE;In German) 
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FORM FACTORS 


FORM FACTORS 


Elastic form factors of hydrogen-like atoms in n S-states, 
19:26248 (R;XJ) 


FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 


FOSSIL FUEL RESERVES 
See FOSSIL FUELS 


FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 

Fossil Energy Program annual progress report for April 1993 
through March 1994, 19:24761 (R;US) 

Incentives for reducing emissions in Krakow, 19:23429 (R;US) 

Monthly energy review, June 1994, 19:24738 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution Control 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal fired boilers: Second quarterly technical progress 
report, [Apri+June 1993], 19:24051 (R;US) 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 8, [January—March 1994], 19:24057 (R;US) 

Engineering development of advanced coal-fired low emission 
boiler systems: Fourth quarterly technical progress report, 
July 1993—September 1993, 19:24038 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report No. 6, January— 
March 1994, 19:24039 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Third quarterly technical progress report, 19:24052 
(R;US) 

Integrated dry NO,/SO2 emissions control system low-NO, 
combustion system retrofit test report: Test report, August 6— 
October 29, 1992, 19:24054 (R;US) 

Design 

Engineering development of advanced coal-fired low emission 
boiler systems: Fourth quarterly technical progress report, 
July 1993—-September 1993, 19:24038 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report No. 6, January— 
March 1994, 19:24039 (R;US) 


The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 


Economizers 

Condensing economizers for thermal efficiency improvements 

and emissions control, 19:24044 (R;US) 
Efficiency 

Engineering development of advanced coal-fired low emission 
boiler systems: Fourth quarterly technical progress report, 
July 1993—September 1993, 19:24038 (R;US) 

The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 

Environmental Effects 

Technology-induced increase of natural radioactivity in the vicin- 
ity of coal-fired power plants, 19:23403 (IA;XA) 

The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 

Flue Gas 

Condensing economizers for thermal efficiency improvements 
and emissions control, 19:24044 (R;US) 

Treatment of FGD plant wastewater by enhancing microfiltration 
fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 

Fuels 


The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 
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Heat Rate 
Condensing economizers for thermal efficiency improvements 
and emissions control, 19:24044 (R;US) 
Performance 
BPM: A tool to predict boiler performance on a PC, 19:24041 
(R;US) 
Radioactive Effiuents 
Technologically enhanced natural radiation and the significance 
of related risks, 19:25948 (IA;XA) 
Retrofitting 
Externally fired combustion cycle (EFCC): A DOE Clean Coal V 
project: Effective means of rejuvenation for older coal-fired 
stations, 19:23416 (R;US) 
[Tampa Electric Integrated Gasification Combined Cycle Project]: 
Quarterly report, 1 January—31 March 1994, 19:24033 (R;US) 
Scrubbers 
USDOE Innovative Clean Coal Technology Demonstration 
Project: Passamaquoddy Technology Recovery Scrubber™: 
Final report: Volume 1, 19:24912 (R;US) 
Site Selection 
Economic impacts of noxious facilities: Incorporating the effects 
of risk aversion, 19:24062 (R;US) 
Staged Combustion 
Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NO,) emissions from coal-fired 
boilers: Third quarterly technical progress report, 19:24052 
(R;US) 
Statistical Data 
Availability statistics for thermal power plants 1992, 19:24767 
(R;DK;In Swedish, Finnish, English) 
Thermal Efficiency 
Condensing economizers for thermal efficiency improvements 
and emissions control, 19:24044 (R;US) 
FOUNDATIONS 
Mitigation of earthquake hazards using seismic base isolation 
systems, 19:24631 (R;US) 
FOUR-PI COUNTING 
4 x multidetector: Conception of a charge converter, 19:25567 
(R;FR;In French) 
FOURIER TRANSFORM SPECTROMETERS 
In situ chemical characterization of waste sludges using FTIR- 
based fiber optic sensors, 19:23735 (R;US) 
FRACTALS 
Effects of long-range coupling on aggregation, 19:26275 (R;XA) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Research program on fractured petroleum reservoirs: Quarterly 
report, January 1—March 31, 1994, 19:23447 (R;US) 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRANCE 
Monthly results of measurements; December 1993, 19:25976 
(R;FR;In French) 
Radioactive waste management in french nuclear civil centers, 
19:23654 (RA;IL) 
FRCTF REACTOR 
Neutron spectrum determination by activation method in fast 
neutron fields at the RB reactors, 19:24614 (RA;IL) 
FREE ELECTRON LASERS 
Free electron radiation generators from microwave to X rays, 
19:25477 (IA;IL) 
Status and test report on the LANL-Boeing APLE/HPO flying- 
wire beam-profile monitor: Status report, 19:25436 (R;US) 
FRESH WATER 
Pollution impact on freshwater communities in the border region 
between Russia and Norway: Baseline study 1990-1992, 
19:26033 (R;NO) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 


FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FRICTION FACTOR 
SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:27108 (CM;US) 
FRUIT (SEEDS) 
See SEEDS 


FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

A Monte Carlo method for whole core microscopic burn up cal- 
culations, 19:24091 (RA;IL) 

Canflex: A fuel bundle to facilitate the use of enrichment and 
fuel cycles in CANDU reactors, 19:24144 (RA;XA) 

Heat transfer experiments simulating front header pressure re- 
ductions to a K-Reactor process tube, 19:24463 (R;US) 

Production test IP-376-D: Irradiation of MGCR-HDR-3 test ele- 
ment, 19:24124 (R;US) 

Supplement A to production test IP-123-A, irradiation of en- 
riched stainless steel jacketed seven-rod cluster elements to 
high exposure, 19:24385 (R;US) 

The Monte-Carlo/collision probability hybrid method for LWR as- 
sembly burnup calculations, 19:24072 (RA;IL) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Aluminum testing in KER loop 3 from May 23, 1959 to July 26, 
1959, 19:24405 (R;US) 

Design and fabrication of target elements for PT-645-D, 
19:24588 (R;US) 

Evaluation of fuel elements having seaied anodized coatings: 
Final report, PT-105-621-A-67 MT, 19:24384 (R;US) 

Materials considerations for dry storage of aluminum clad spent 
nuclear fuels, 19:23777 (R;US) 

Post irradiation examination of a nickel plated fuel element from 
PT-IP-207-A (RM-306), 19:24410 (R;US) 

Production test IP-510-A, irradiation of cladding studies cap- 
sules, Series 2, 19:24500 (R;US) 

Proposal for charging test fuel element with corrugated outer 
jacket, GEH-10-62, 19:24506 (R;US) 

Status of Harvey aluminum component evaluation: Production 
test IP-12-A, 19:24533 (R;US) 

Time-temperature behavior of fuel elements discharged to air: 
CVI fuel elements, 19:24460 (R;US) 

FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 


FUEL CELL POWER PLANTS 
Acid Electrolyte Fuel Cells 

Development of comprehensive technology for phosphoric acid 
fuel cells.: System studies, 19:24851 (IA;JP;ln Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

Research report on ‘development of the fuel cell power genera- 
tion technology’. 1.: Fiscal 1981 to 1987, 19:24836 (I;JP;In 
Japanese) 

Research report on ‘development of the fuel cell power genera- 
tion technology’. 2.: Fiscal 1988 to 1992, 19:24835 (R;JP;In 
Japanese) 


Combined-Cycle Power Plants 
Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;lIn 
Japanese) 
Commercialization 
Fuel cell systems program plan, Fiscal year 1994, 19:24800 
(R;US) 
Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 


ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 


FUEL CELL POWER PLANTS 
Planning 


Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Demonstration Plants 

MCFC Product Development Test: First annual report, [October 

1, 1992—September 30, 1993], 19:24801 (R;US) 
Electric Power Industry 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Energy Efficiency 

Development of comprehensive technology for phosphoric acid 
fuel cells.: System studies, 19:24851 (IA;JP;ln Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;ln Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;ln Japanese) 

Energy Recovery 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;In Japanese) 

Interconnected Power Systems 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

Molten Carbonate Fuel Cells 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;In Japanese) 

Research report on ‘development of the fuel cell power genera- 
tion technology’. 1.: Fiscal 1981 to 1987, 19:24836 (I;JP;In 
Japanese) 

Research report on ‘development of the fuel cell power genera- 
tion technology’. 2.: Fiscal 1988 to 1992, 19:24835 (R;JP;In 
Japanese) 

On-Site Power Generation 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Optimization 

Development of comprehensive technology for phosphoric acid 

fuel cells.: System studies, 19:24851 (IA;JP;in Japanese) 
Performance 

Development of comprehensive technology for phosphoric acid 

fuel cells.: System studies, 19:24851 (IA;JP;in Japanese) 
Planning 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 
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FUEL CELL POWER PLANTS 
Power Range 100-1000 Mw 


Power Range 100-1000 Mw 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;in Japanese) 

Power Systems 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24855 (IA;JP;in Japanese) 

Site Characterization 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;in Japanese) 

Solid Electrolyte Fuel Cells 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;In 
Japanese) 

Research report on ‘development of the fuel cell power genera- 
tion technology’. 1.: Fiscal 1981 to 1987, 19:24836 (I;JP;in 
Japanese) 

Space Dependence 

Research and development of a.molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;in Japanese) 

Stacks 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;in Japanese) 

Systems Analysis 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;In Japanese) 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

US National Program Plans 

Fuel cell systems program plan, Fiscal year 1994, 19:24800 
(R;US) 

Waste Heat Utilization 

Development of comprehensive technology for phosphoric acid 
fuel cells.: System studies, 19:24851 (IA;JP;In Japanese) 

FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

Fuel cell systems program plan, Fiscal year 1994, 19:24800 

(R;US) 
FUEL CHANNELS 

Advanced fuel channel concepts, 19:24148 (RA;XA) 

Advances in fuel channel technology for CANDU reactors, 
19:24152 (RA:XA) 

Burst testing of irradiated Zircaloy tubing: Revision 1, 19:24426 
(R;US) 

K area hot test hole temperatures, 19:24338 (R;US) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

See also PLUTONIUM RECYCLE 

A comparative evaluation of fuel utilisation by different thermal 
reactor systems, 19:24159 (I;IN) 

PWCOST: General Purpose Code, 19:27120 (CM;US) 

Radiation detectors: detectors for fuel cycle, 19:25559 (R;FR;In 
French) 

Research program for the Nuclear Fuel Cycle Safety Engineer- 
ing Research Facility (NUCEF), 19:24620 (R;JP;In Japanese) 

FUEL ELEMENT CLUSTERS 

Comment issue - Production Test IP-333-D: Irradiation of one 
defected UOz fuel element assembly, 19:24438 (R;US) 

Forced and gravity reflood experiments in hexagonal bundle lat- 
tices: Final report, 19:24239 (R;DE;In German) 
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Neutron testing of high active nuclear fuels: Fuel elements and 
cluster-type fuel elements, 19:25419 (RA;IL) 

Processing data for coextruded fuel elements in ETR, KER and 
MTR Loops, 19:24484 (R;US) 

Production Test IP-333-D: Irradiation of one defected UO> fuel 
element assembly, 19:24439 (R;US) 

Production test IP-288-A, evaluation of seven-rod cluster ele- 
ments with modified end closures, 19:24409 (R;US) 

Production test IP-333-D, Supplement A: Irradiation of two de- 
fected UO. fuel element assemblies, 19:24440 (R;US) 

Proposal for charging the third rupture fuel element experiment, 
GEH 12-16, 17, 18, 19:24421 (R;US) 

FUEL ELEMENT FAILURE 

Proposal for charging the third rupture fuel element experiment, 
GEH 12-16, 17, 18, 19:24421 (R;US) 

Radiochemistry for the rupture of Zircaloy-2 clad heavy-walled 
tubular fuel element in KER Loop-3, 19:24477 (R;US) 

FUEL ELEMENTS 
See also FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 

Hanford contribution for the 15th high temperature fuels commit- 
tee meeting, November 1962, 19:24511 (R;US) 

Hanford contribution for the 16th high temperature fuels commit- 
tee meeting, May, 1963, 19:24539 (R;US) 

Possible consequences of operation with KIVN fuel elements in 
K Zircaloy process tubes, 19:24559 (R;US) 

Report to the working committee, 19:24480 (R;US) 

Summary of KER-1 operation, February 15, 1958—March 1, 
1960, 19:24425 (R;US) 

Canning 

Al-Si_ canning process development, 
19:24347 (R;US) 

Building 313 operations, 19:24349 (R;US) 

Effect of increased nickel content in canning baths, 19:24230 
(R;US) 

Cladding 

Production test IP-207-A-3 FP: Evaluation of effluent contamina- 
tion problems associated with nickel-coated fuel elements, 
19:24390 (R;US) 

Coextrusion 

Offsite Extrusion Program summary report, 19:24469 (R;US) 
Combustion 

Letter to P.G. Holsted re: radiobarium, 19:24634 (R;US) 
Configuration 

Supplement A to PT-IP-572-A effect of eccentricity on the irradi- 
ation behavior of KVNS fuel elements, 19:24532 (R;US) 

Corrosion 

Effect of 6.6 pH process water on process tube and fuel element 
corrosion, 19:24546 (R;US) 

Interim goal exposure plans for O-Ill-NB and O-IIl-EB material 
for B, D, DR and F reactors, 19:24468 (R;US) 

PT-IP-197-A, Fuel jacket corrosion testing in the 1706-KE in- 
reactor facility, 19:24381 (R;US) 

Production test IP-207-A-3 FP: Evaluation of effluent contamina- 
tion problems associated with nickel-coated fuel elements, 
19:24390 (R;US) 

Damage 
Examination of rupture from 1372-H (RM 454), 19:24126 (R;US) 
Deformation 

Design of production test IP-423-A-FP evaluation of uranium 

fuel cores having virus heat treatments, 19:24475 (R;US) 
Design 

C pile mark 1 overbore fuel element design, 19:24450 (R;US) 

Fuel element design for co-product pilot load, 19:24565 (R;US) 

N-Reactor fuel development pp. 51 through 57, HW-80908, 
19:24234 (R;US) 

Dimensions 

interim report No. 6 production test No. 106-52-P, graphite ex- 

pansion: Gun barrel clearance, 19:24359 (R;US) 
Evaluation 
C reactor overbore fuel examination, 19:24520 (R;US) 


April 13-19, 1944, 





Post irradiation examination of low exposure overbore ele- 
ments, 19:24481 (R;US) 

Request for irradiation, request for examination and evaluation 
of new, improved fuel elements in ETR facilities: Extension of 
GEH-10, 19:24407 (R;US) 

Fabrication 

A standard AISi braze wetting test for aluminum components 
used in the lead-dip process, 19:24232 (R;US) 

AlSi slopovers: studies, method of elimination and results, 
19:24235 (R;US) 

Assembly and performance of fuel elements for H-Reactor E-N 
demonstration load: Final report, 19:24498 (R;US) 

Development status and incentives for the hot die sizing pro- 
cess, 19:24570 (R;US) 

Fabrication of hot die size diffusion bonded fuel elements for 
Production Test IP-546-A, 19:24516 (R;US) 

Fuels Development Operation quarterly progress report, April 
June 1962, 19:24507 (R;US) 

Fuels Development Operation quarterly progress report, July— 
September 1962, 19:24508 (R;US) 

Improvements in the hot press process, 19:24394 (R;US) 

Metallurgy Development Operation quarterly progress report, 
Aprit-June 1964, 19:24597 (R;US) 

Offsite Extrusion Program summary report, 19:24469 (R;US) 

Pressure bonding Zircaloy-2 clad fuel elements, 19:24412 (R;US) 

Production test IP-677-A: Hot-die-sized tube cladding, 19:24591 
(R;US) 

Provisional process specifications for fabrication of KIT and KIIT 
target elements for K Reactor E-N load (PT-IP-561-C), 
19:24544 (R;US) 

Report on the projection welded brazed closure for Zircaloy-2 
clad fuel elements, 19:24233 (R;US) 


Failure Mode Analysis 
Examination of rupture from 1372-H (RM 454), 19:24126 (R;US) 


Failures 
Irradiation of depleted uranium to high exposure: Summary re- 
port PT-IP-231-A, 19:24408 (R;US) 
Fission Product Release 
Letter to P.G. Holsted re: radiobarium, 19:24634 (R;US) 


Fuel Cans 
Status of Harvey aluminum component evaluation: Production 
test IP-12-A, 19:24533 (R;US) 
Heat Transfer 
Supplement A to PT-IP-572-A effect of eccentricity on the irradi- 
ation behavior of KVNS fuel elements, 19:24532 (R;US) 


Hot Pressing 
Improvements in the hot press process, 19:24394 (R;US) 
Hot Spots 
Determination of fuel element warp and hot spot orientation, 
19:24398 (R;US) 
irradiation 
Design of production test IP-280-A-FP: Irradiation of alloyed din- 
got uranium fuel elements, 19:24402 (R;US) 
Design of production test IP-423-A-FP evaluation of uranium 
fuel cores having virus heat treatments, 19:24475 (R;US) 
In-reactor operating conditions for three charges of KSE-3 ele- 
ments in the KER loops, 19:24474 (R;US) 
Production test IP-237-A, Irradiation of enriched seven-rod clus- 
ter elements for ETR testing: Supplement A, 19:24401 (R;US) 
Production test IP-376-D, Supplement B Irradiation of MGCR- 
HDR-3 Test Element, 19:24125 (R;US) 
Production test IP-486-D, Irradiation of corrugated fuel ele- 
ments, 19:24492 (R;US) 
Production test IP-527-A effect of eccentricity on the irradiation 
behavior of KVNS fuel elements, 19:24531 (R;US) 
Production test IP-654-A evaluation of ten-inch enriched ura- 
nium fuel elements, 19:24577 (R;US) 
Production test IP-677-A: Hot-die-sized tube cladding, 19:24591 
(R;US) 
Request for irradiation, request for examination and evaluation 
of new, improved fuel elements in ETR facilities: Extension of 
GEH-10, 19:24407 (R;US) 


FUEL ELEMENTS 
Reactor Accidents 


Length 

Production test IP-654-A evaluation of ten-inch enriched ura- 

nium fuel elements, 19:24577 (R;US) 
Loading 

Loading and operating conditions for charge of five NIE-1 fuel 
tubes and two target assemblies in KER-1 or KER-2 Produc- 
tion Test IP-584-D, Supplement B, 19:24593 (R;US) 

Modifications 
Longer enriched fuel elements for H reactor, 19:24566 (R;US) 
Neutron Density 

The neutrons flux density calculations by Monte Carlo code for 

the double heterogeneity fuel, 19:24237 (RA;IL) 
Neutron Flux 

Production test IP-394-|: Use of PT-216 fuel columns for routine 
axial flux determination, 19:24467 (R;US) 

The neutrons flux density calculations by Monte Carlo code for 
the double heterogeneity fuel, 19:24237 (RA;IL) 

Neutron Radiography 

Neutron testing of high active nuclear fuels: Fuel elements and 

cluster-type fuel elements, 19:25419 (RA;IL) 
Nondestructive Analysis 
Radiometallury examination of three overbore split failures from 
3062C (RM C-422), 19:24564 (R;US) 
Nuclear Poisons 
Temperature moments vs poison moments, 19:24367 (R;US) 
Operation 

Loading and operating conditions for charge of five NIE-1 fuel 
tubes and two target assemblies in KER-1 or KER-2 Produc- 
tion Test IP-584-D, Supplement B, 19:24593 (R;US) 

Orifices 

Orifice sizes for K-reactor fringe zones with I&E fuel, 19:24451 

(R;US) 
Performance 

Analysis of production test I|P-120-A-94FP comparison of perfor- 
mance of ingot and low hydrogen dingot uranium fuel 
elements, 19:24388 (R;US) 

Analysis of quality certification data: WARP, TFC and delta OD» 
as a function of reactor operating conditions, 19:24459 (R;US) 

Conversion efficiency and U®> depletion in H-10, 19:24374 
(R;US) 

Performance Testing 

Resume of KER Loop irradiation tests for 1957, 1958, and 1959, 
19:24231 (R;US) 

Temperature measurement in operating reactors: In-reactor 
temperature measurement associated with fuel element test- 
ing, 19:24414 (R;US) 

Physical Radiation Effects 

KER-3 operating report test K-3-13, PT-1P-363-A: Irradiation of 
ZR-2 jacketed enriched single tube fuel elements in the KER 
Loops, 19:24473 (R;US) 

PT-IP-280-A-FP, irradiation of alloyed dingot uranium fuel ele- 
ments, 19:24403 (R;US) 

Post irradiation examination of a nickel plated fuel element from 
PT-IP-207-A (RM-306), 19:24410 (R;US) 

Post irradiation examination of low exposure overbore ele- 
ments, 19:24481 (R;US) 

Potential limitations of Al-Si bonded fuel elements, 19:24442 
(R;US) 

Post-irradiation Examination 

Irradiation effects in hot-pressed fuel elements, 19:24433 (R;US) 

Post irradiation examination of a nickel plated fuel element from 
PT-IP-207-A (RM-306), 19:24410 (R;US) 

Post-irradiation measurements of PT-546 fuel elements, 
19:24574 (R;US) 

Radiation Effects 

Post-irradiation measurements of PT-546 fuel elements, 
19:24574 (R;US) 

Production Test IP-684-A, hot-die-sized parameters evaluation, 
19:24596 (R;US) 

Reactor Accidents 

Production test IP-603-I evaluation of accidental fuel flushing 

potential D-DR reactors, 19:24558 (R;US) 
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FUEL ELEMENTS 
Research Programs 


Research Programs 

Fuels Development Operation quarterly progress report, April- 
June 1962, 19:24507 (R:US) 

Fuels Development Operation quarterly progress report, July— 
September 1962, 19:24508 (R;US) 

Reactor and Materials Technology monthly report, April 1965, 
19:24334 (R;US) 

Ruptures 

Post irradiation examination of transverse cracked rupture from 
2986 DR (Rm 427), 19:24479 (R;US) 

Proposal for charging the fifth rupture fuel experiment: GEH-10, 
34, 35, 19:24444 (R:US) 

Size 

Fuel element study for Reactor Overbore Program, 19:24452 
(R;US) 

Local control strength change due to overboring, 19:24245 (R;US) 

Specifications 

E-N super fuel elements, 19:24568 (R;US) 

Letter to Mr. Frank Rom, National Aeronautics and Space Ad- 
ministration, Lewis Research Center, Cleveland, Ohio, 
19:24228 (R;US) 

Stress Analysis 

PRINT2: Stress Time History Postprocessor Printing Program, 

19:27113 (CM;US) 
Surface Contamination 
Production test IP-644-D fuel surface crud monitor irradiation, 
19:24571 (R;US) 
Swelling 
KER-2 operating reporttest K-2-16 PT IP-544-A, 19:24549 (R;US) 
Temperature Distribution 
Temperature moments vs poison moments, 19:24367 (R;US) 
Thermal Conductivity 

Supplement A to production test IP-123-A, irradiation of en- 
riched stainless steel jacketed seven-rod cluster elements to 
high exposure, 19:24385 (R;US) 

Welding 

Report on the projection welded brazed closure for Zircaloy-2 

clad fuel elements, 19:24233 (R;US) 
FUEL FABRICATION PLANTS 

Travel to Oak Ridge and Savannah River Plant to study pro- 
cessing plant containment philosophy: Trip report, January 
26-29, 1960, 19:23864 (R;US) 

Unreviewed Safety Question Determination for TOPAZ Il ura- 
nium fuel pellet production at the Plutonium Handling Facility 
(PF-4), Technical Area 55, Los Alamos National Laboratory, 
19:23528 (R;US) 

FUEL GAS 

See also NATURAL GAS 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (pasted-type electrolyte system), 19:24818 
(IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research on a total system, 19:24822 
(IA;JP;In Japanese) 

FUEL KERNELS 

See FUEL PARTICLES 
FUEL LOADING 

See REACTOR FUELING 
FUEL MANAGEMENT 

A calculation methodology applied for fuel management in PWR 
type reactors using first order perturbation theory, 19:24236 
(1;BR;In Portuguese) 

A practical extended discharge burnup design optimization tech- 
nique using Penn State’s fuel management package, 
19:24238 (RA;IL) 

The efficiency and fidelity of the in-core nuclear fuel manage- 
ment code FORMOSA-P, 19:24107 (RA;IL) 

The ultimate in-core fuel management code for pressurized wa- 
ter reactors, 19:24104 (RA;IL) 
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Validation of the in-core fuel management codes by calculating a 
square lattice with adjacent gadolinium pins, 19:24101 (RA;IL) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
RING: Code for Calculating Peak Stresses Based on the Brittle 
Ring Test, 19:27117 (CM;US) 
FUEL PELLETS 
Study on dynamic measurement of fuel pellet length during 
loading into cladding tube, 19:24229 (R;CN;In Chinese) 
FUEL PLATES 
Anticipated power generation rates for NAA-111 fuel plates, 
19:24458 (R;US) 
FUEL POOLS 
Storage risk of offsite research reactor spent fuel in the receiv- 
ing basin for offsite fuel: Revision 2, 19:23822 (R;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
DIAPASON, supervision aid system, 19:23535 (R;FR;In French) 
PUREX/UO3 deactivation project management plan, 19:23889 
(R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
300 Area: December 11 through December 17, 19:24352 (R;US) 
Poison patterns for counteracting rod failures, 19:24370 (R;US) 
Preliminary write-up on wafer concept, 19:24376 (R;US) 
Production test IP-226-A: Irradiation of enriched seven-rod clus- 
ter elements with twenty and thrity mil Zircaloy-2 jackets, 
19:24393 (R;US) 
Proposal for irradiation of uranium swelling behavior capsules, 
19:24392 (R;US) 
Slug central temperatures: Hanford type, 19:24391 (R;US) 
Slug temperature after H2O stoppage, 19:24375 (R;US) 
Technical Department report on Production Test No. 313-58-M: 
Recovery of lead dipped slugs, 19:24630 (R;US) 
Three dimensional flux control, 19:24243 (R;US) 
Wafer report, 19:24377 (R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Coal-fueled diesel technology development Emissions Control, 
19:24936 (R;US) 
Coal-fueled diesel technology development: Nozzle develop- 
ment for coal-fueled diesel engines, 19:24949 (R;US) 
Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 6, January—March 1994, 19:23347 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Integrated fuel-coolant interaction code: Assessment of stand- 
alone version 6.0, 19:24693 (RA;US) 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
WOOD FUELS 
Overview of coal bed methane production and research in the 
U.S., 19:23410 (IA;JP;in Japanese) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUGEN ATR 
See JATR REACTOR 
FULHAM-SIMON-CARVES PROCESS 
See DESULFURIZATION 





FULLERENES 
Electron spectroscopy on high-temperature superconductors 
and related compounds, 19:25235 (R;DE;In German) 
FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
See also PROCESS DEVELOPMENT UNITS 
Investigation of heat transfer and combustion in the advanced 
fluidized bed combustor (FBC): Technical progress report No. 
1, [October 1, 1993—December 31, 1993], 19:23421 (R;US) 
FUNCTIONS 
See also CORRELATION FUNCTIONS 
FLOQUET FUNCTION 
LAGRANGIAN FUNCTION 
SLATEC4.1: Mathematical Subprogram Library, 19:27105 
(CM;US) 
FURANS 
Automobile exhausts as a source for the environmental pollution 
by polychloro-dibenzodioxins and -dibenzofurans: Final re- 
port, 19:25791 (1;DE;lIn German) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also SOLAR FURNACES 
WOOD BURNING FURNACES 
Tritium extraction furnace, 19:23676 (PA;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 
See COAL GASIFICATION 


G 


GADOLINIUM 147 

Beta decay of '479 Tb. Low spin states of 4? Gd, 19:26515 

(R;XJ;in Russian) 
GADOLINIUM 156 
Self consistent theory of the collective excitations of atomic nu- 
clei, 19:26466 (IA;BG) 
GADOLINIUM ISOTOPES 
See also GADOLINIUM 147 
GADOLINIUM 156 
Low temperature orientation of transition range nuclei with 
A=150 in iron and gadolinium, 19:26470 (IA;RU;In Russian) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM ARSENIDES 

Determination of interface structure and bonding at atomic reso- 
lution in the STEM, 19:25150 (R;US) 

Effect of the electron-SO-phonon on the impurity state energies 
in a semiconductor quantum well, 19:26691 (R;XA) 

Resonant shallow donor magnetopolaron effect in a 
GaAs/AlGaAs quantum dot in high magnetic fields, 19:26846 
(R;XA) 

Temperature dependence of a magnetopolaron in a harmonic 
quantum dot in resonant magnetic fields, 19:26843 (R;XA) 

GAMMA DETECTION 
NETSPEC: Networked Alpha & Gamma Spectral Acquisition 
and Analysis System, 19:27109 (CM;US) 
GAMMA LOGGING 
Exacting SNG-probe measurements, 19:25556 (R;DK) 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 


GAS APPLIANCES 


"FIXBOX” - a new technique for the reliable conditioning of plu- 
tonium waste solutions, 19:23655 (IA;CH) 

Effect of gamma radiation from Co 60 on the yield and its com- 
ponents in two bean varieties., 19:26091 (IA;MX;In Spanish) 

Gamma-neutrino angular correlation in muon capture on 28Si, 
19:26578 (RA;US) 

Observations of advanced lines (Mg) of Vicia (Vicia faba L.) at- 
tained with gamma radiation., 19:26092 (IA;MX;In Spanish) 

Plant breeding of maize through recurrent irradiation and mass 
selection., 19:26090 (IA;MX;iIn Spanish) 

Progress on the artificial rearing of the army worm, Spodoptera 
(Laphygma) exigua Hb. and radiation sterilization in the male 
of this species, 19:26096 (|;TH) 

Semianalytic solution of gamma radiation transport equation in 
homnogeneous matter, 19:26611 (IA;RU;In Russian) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 

A tunable gamma-ray source based on the single-quantum an- 

nihilation of positrons, 19:23919 (R;US) 
GAMMA SPECTRA 

NETSPEC: Networked Alpha & Gamma Spectral Acquisition 

and Analysis System, 19:27109 (CM;US) 
GAMMA SPECTROMETERS 

Hardware-software complex for investigation of projectile and 
target nuclei fragmentation. Production and decay of radioac- 
tive nuclides on beams of relativistic particle and nuclei, 
19:25615 (RA;RU) 

High resolution gamma-ray spectroscopy at the ILL, 19:25616 
(IA;RU) 

Selection of single peaks in semiconductor detector -+-spectra, 
19:25596 (R;PL;In Polish) 

The simple method of determination peaks areas in multiplets, 
19:25597 (R;PL;In Polish) 

GAMMA SPECTROSCOPY 

Aerial gamma spectrometry and aerial magnetometry of the oc- 
cidental tract from Paulista Precambrian, 19:25942 (1;BR;In 
Portuguese) 

Gamma-ray spectrometry with a Ge detector: Significance of in- 
strument function on energy calibration, 19:25643 (RA;JP) 

Monitoring electronics during the experiments with the OSIRIS 
(HMI Berlin), 19:27135 (R;PL) 

GAMOW-TELLER DECAY 
See GAMOW-TELLER RULES 
GAMOW-TELLER RULES 
High-lying Gamow-Teller states in the spherical nuclei, 
19:26501 (R;XJ;in Russian) 

GAMOW-TELLER THEORY 

See GAMOW-TELLER RULES 
GANIL 

See GANIL CYCLOTRON 
GANIL CYCLOTRON 

The standard GANIL data acquisition system, 19:25499 (R;FR) 
GAS APPLIANCES 

3rd symposium on high-efficiency boiler technology: potential, 
performance, shortcomings of natural gas fuelled high- 
efficiency boilers: Materials, 19:24913 (1;DE;In German) 

Analysis of condensation water from gas-fuelled high-efficiency 
boilers, 19:24916 (IA;DE;In German) 

Condensate discharge into public sewage systems, 19:26027 
(IA;DE;In German) 

Investigation of the effects on concrete pipes of acid conden- 
sates from gas-fuelled high-efficiency boilers, 19:26025 
(IA;DE;In German) 

Investigations on behalf of the DVGW in order to assess the risk 
of discharging non-neutralized condensation water from gas- 
fuelled high-efficiency boilers, 19:26024 (IA;DE;In German) 

Natural-gas high-efficiency boilers in practice - the fitter’s point 
of view, 19:24918 (IA;DE;In German) 

Natural-gas high-efficiency boilers in practice - the gas utilities 
point of view, 19:24917 (IA;DE;In German) 

Natural-gas high-effienciency boiler systems in practice - the 
gas appliances producers’ point of view, 19:24919 (IA;DE;In 
German) 
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GAS APPLIANCES 


Neutralisation of condensate - unnecessary on small high- 

efficiency boiler systems?, 19:26026 (IA;DE;In German) 
GAS COMPRESSORS 

Development of comprehensive technology for phosphoric acid 
fuel celis.: High-efficiency turbine/compressor, 19:24850 
(IA;JP;in Japanese) 

GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
PEBBLE BED REACTORS 

Emergency Preparedness technology support to the Health and 
Safety Executive (HSE), Nuclear Installations Inspectorate 
(NII) of the United Kingdom: Appendix A, 19:24721 (R;US) 

Scoping calculations of power sources for nuclear electric 
propulsion, 19:24179 (R;US) 

GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 

See NATURAL GAS FIELDS 
GAS FLOW 

See also AIR FLOW 

An air flow simulating test in the coolant channel of the core bot- 
tom of the 10 MW HTR module, 19:24122 (R;CN;In Chinese) 

GAS INJECTION 

The effect of CO. injection in the sea on the marine life, 

19:26039 (R;NO;In Norwegian) 
GAS TRACK DETECTORS 

See also BUBBLE CHAMBERS 

Electrical breakdown and optical emission properties of high 
pressure pulsed RF gas discharges, 19:26107 (R;US) 

GAS TURBINE ENGINES 

An artificial neural network system for diagnosing gas turbine 

engine fuel faults, 19:25711 (R;US) 
GAS TURBINE POWER PLANTS 

Availability statistics for thermal power plants 1992, 19:24767 
(R;DK;in Swedish, Finnish, English) 

PCFB repowering project: Annual report, January—December 
1993, 19:24034 (R:US) 

GAS TURBINES 

Advanced turbine systems program conceptual design and 
product development: Quarterly report, August 1993— 
November 1994, 19:24035 (R;US) 

Advanced turbine systems program conceptual design and 
product development: Quarterly report, November 1993— 
January 1994, 19:24036 (R;US) 

COz reduction with efficient technologies, 19:25777 (IA;DE;In 
German) 

Externally fired combustion cycle (EFCC): A DOE Clean Coal V 
project: Effective means of rejuvenation for older coal-fired 
Stations, 19:23416 (R;US) 

Materials for high-temperature catalytic combustion, 19:25090 
(R;US) 

Program to develop advanced gas turbine systems, 19:24037 
(R;US) 

GAS UTILITIES 

Gas utilities as promoters of high-efficiency boiler technology - 
state of the art, market situation, initiatives by the gas indus- 
try, 19:24914 (IA;DE;in German) 

GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION 

A preliminary assessment of gas migration from the cop- 

per/steel canister, 19:23713 (R;SE) 
GASEOUS DIFFUSION PROCESS 

Gas-phase chemical reactivity of CFC-114 and potential re- 
placements: Part 5, Reactivity of several HFCs, HFEs, and 
PFEs with Fo and UF¢, 19:23527 (R;US) 

GASES 
See also AIR 
COAL GAS 
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COVER GAS 
EXHAUST GASES 
FERMI GAS 

FUEL GAS 
VAPORS 

Local strains in waste tank deflagration analysis, 19:23590 
(RA;US) 

Report of visit of Dr. L.C. Matsch, March 11 and 12, including 
discussion at meeting at the C Reactor conference room, 
19:24589 (R;US) 

Scaling behavior of gas permeability measurements in volcanic 
tuffs, 19:23702 (R;US) 

GASOLINE 
Alternatives to traditional transportation fuels: 
19:24948 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GCFR TYPE REACTORS 

Worth of gas expansion modules in Fast Breeder Test Reactor, 
19:24607 (RA;IL) 

GE SEMICONDUCTOR DETECTORS 

See also HIGH-PURITY GE DETECTORS 

Distributed control and data acquisition for the EUROGAM 
gamma ray spectrometer, 19:25633 (RA;JP) 

GEIGER-MUELLER COUNTERS 
Radiocarbon gas flow shield counters, 19:25576 (R;NZ) 
GENERAL CIRCULATION MODELS 

Inconsistencies at the interface of climate impact studies and 
global climate research, 19:25788 (R;DE) 

Stochastic characterization of regional circulation patterns for 
climate model diagnosis and estimation of local precipitation, 
19:25789 (R;DE) 

GENERATING CAPACITY 

See CAPACITY 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETIC ENGINEERING 

Construction of expression vector containing ginA gene and de- 
tection of NPT Il activity in the transgenic rice calli using 
32P-labelled compound, 19:26061 (R;CN) 

GENETICS 

4. National Congress on Genetics. Memoirs., 19:26138 (1;MX;In 

Spanish) 
GENOTYPE 

Study on the effects of season and genotypes on the reproduc- 

tive performance in crossbred cattle, 19:26070 (RA;XA) 
GEOCHEMISTRY 

Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts, 19:25926 
(R;NO) 

Sorption by cation exchange: Incorporation of a cation exchange 
model into geochemical computer codes, 19:25974 (R;CH) 

GEOLOGIC ENGINEERING 
See ENGINEERING GEOLOGY 
GEOLOGIC FAULTS 

Preliminary study of lead isotopes in the carbonate-silica veins 

of Trench 14, Yucca Mountain, Nevada, 19:23723 (R;US) 
GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

COLLAGE 2: a numerical code for radionuclide migration 
through a fractured geosphere in aqueous and colloidal 
phases, 19:25980 (R;SE) 

Effect of boundary conditions on the strength and deformability 
of replicas of natural fractures in welded tuff: Data analysis, 
19:23697 (R;US) 

Effect of fractures on repository dryout, 19:23698 (R;US) 

Micromorphology, mineralogy, and genesis of soils and fracture 
fills and the Pajarito Plateau, New Mexico, 19:26200 (R;US) 


An overview, 





GEOLOGIC STRATA 
Integrated test plan for preliminary demonstration of the in situ 
permeable flow sensor in the unsaturated sediments at the 
Hanford Site, 19:23887 (R;US) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
GEOLOGIC STRATA 
SEDIMENTARY BASINS 
The Grenvillian-Alpine evolution of Pb-Zn mineralization in 
Spitsbergen: Pb-isotope evidence for the post-Tertiary rejuve- 
nation, 19:25161 (RA;NO) 
GEOMAGNETIC FIELD 
An observational test of magnetospheric field models at geosyn- 
chronous orbit, 19:26292 (R;US) 
GEOPHYSICS 
Site characterization at the Rabbit Valley Geophysical Perfor- 
mance Evaluation Range, 19:23640 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL EXPLORATION 
Slimhole drilling for geothermal exploration, 19:24018 (R;US) 
GEOTHERMAL FIELDS 
Potential effects of the Hawaii geothermal project on ground- 
water resources on the Island of Hawaii, 19:24019 (R;US) 
GEOTHERMAL INDUSTRY 
Applications of biochemical processes in geothermal and other 
industries, 19:24022 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL SYSTEMS 
See also MAGMA SYSTEMS 
Salt effects on stable isotope partitioning and their geochemical 
implications for geothermal brines, 19:24021 (R;US) 
GEOTHERMAL WELLS 
Survey of the 1991 geothermal exploration promotion.: Report 
on development of a geothermal reservoir evaluation method, 
19:24020 (I;JP;In Japanese) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
Fraunhofer-institut fuer Atmosphaerische Umweltforschung. 
Progress report 1991, 19:25778 (1;DE;In German) 
GERMANIUM 
Far infrared spectroscopy of Ge film deposited on a piece of Si 
wafer and single crystal Ge, 19:24996 (I;MY;In Malay) 
Jet thinning of germanium for TEM using automatic termination 
of polishing, 19:25105 (R;US) 
Metallization and incomplete melting of a semiconductor surface 
at high temperature, 19:24991 (R;XA) 
Radiative losses of electrons with energy ~1 GeV in W and Ge 
oriented monocrystals, 19:26633 (IA;RU;In Russian) 
GERMANIUM ALLOYS 
Hyperfine interactions for tin impurity atoms in Uln3, UCuGe and 
UCu2Ge> intermetallics, 19:25006 (IA;RU;In Russian) 
lon beam synthesis of SiGe alloy layers, 19:25437 (R;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANIUM ISOTOPES 
Boson analysis of the excited O* state in Ge isotopes, 19:26484 
(IA;RU) 
GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 


GHANA 
Monitoring of natural background radiation in some Ghanaian 
homes, 19:25771 (IA;XA) 
GIANT RESONANCE 
Looking inside giant resonance fine structure, 19:26496 (R;XJ) 
Reaction theory for analysis of nuclear giant resonances pro- 
duction and decay processes, 19:26516 (1;BR;In Portuguese) 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
Energy implications of glass-container recycling, 19:24909 
(R;US) 
Glass consistency and glass performance, 19:23774 (R;US) 
Hall effect studies on semiconducting cobalt-phosphate glass, 
19:25119 (I;MY) 
Hydrogen transport and storage in engineered glass micro- 
spheres, 19:23930 (R;US) 
Study of metallized mutually stirred subsurface layers of glass 
modified by ion beam treatment, 19:25127 (IA;RU;In Russian) 
The effect of glass composition on the experimental hydration of 
obsidian between 110 and 230°C, 19:25101 (R;US) 
Urbach tails in the absorption spectra of semiconducting 
molybdenum-borate glasses, 19:25121 (I;MY) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASS SCINTILLATORS 
Preliminary results from the photon detector for the Fermilab 
proportional hybrid spectrometer, 19:25564 (R;US) 
Scintillating glass fiber-optic neutron sensors, 19:25676 (R;US) 
Thin GSO scintillator for neutron detection, 19:25678 (R;US) 
GLASSY METALS 
See METALLIC GLASSES 
GLIOMAS 
Is BSH effective or not on BNCT for malignant brain tumors?, 
19:26053 (RA;JP) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL RISK 
See HAZARDS 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 
Seismic qualification of gloveboxes and contained safety-class 
components through substructure and sequential analysis, 
19:25308 (RA;US) 
Seismic structural analysis of a glovebox by the equivalent static 
method, 19:25266 (R;US) 
GLUONS 
On the Compton non-Abelian twist-3 asymmetry, 19:26368 (R;XJ) 
Soft gluon coherence at LEP, 19:26435 (R;FR) 
GLYCOLS 
Corrosion in solar heating system with glycol used as the circu- 
lating heat transfer fluid, 19:24013 (RA;DK;In Danish) 
GOBAR GAS 
See METHANE 
GOLD 
Application of multicharged carbon and nitrogen ions with the 
energy of 5-7 MeV to the determination of gold trace 
amounts, 19:25185 (iIA;RU;In Russian) 
Charge state distributions from highly charged ions channeled 
at a metal surface, 19:26788 (R;US) 
Coherent excited ion charge states at the exit from the crystal, 
19:26793 (IA;RU;In Russian) 
Effects of multiple scattering in POP spectra, 
(IA;RU;in Russian) 
Fragmentation of nuclei by 1 GeV protons, 19:26570 (IA;RU) 
Multifragment emission in the reaction *He+Au at the energies 
0.985 and 3.65 GeV/A, 19:26565 (IA;RU) 
Neutron activation analysis of gold in teak (tectona grandis), 
19:25206 (R:TH) 
Non local pseudopotentials, transport properties of liquid noble 
metals, 19:24987 (R;XA) 


19:26619 
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GOLD 197 BEAMS 


GOLD 1987 BEAMS 

Study of peripheral nuclear collisions at relativistic energies, 

19:26567 (IA;RU) 
GOLD 197 REACTIONS 

Azimuthal asymmetry of neutral pion emission in Au + Au reac- 
tions at 1 GeV/u, 19:26577 (R;NL) 

Observation of enhanced subthreshold K* production in central 
collisions between heavy nuclei, 19:26532 (R;DE) 

GOLD 197 TARGET 

Azimuthal asymmetry of neutral pion emission in Au + Au reac- 
tions at 1 GeV/u, 19:26577 (R;NL) 

Multiple break-up of nuclei: experiments with ARGUS at the 
Hahn-Meitner-Institut Berlin, 19:26537 (IA;BG) 

Observation of enhanced subthreshold K* production in central 
collisions between heavy nuclei, 19:26532 (R;DE) 

Time-scale and branching ratios in sequential multifragmenta- 
tion, 19:26592 (R;US) 

GOLD ALLOYS 

Magnetic behaviour of Fe and Co atoms in AuFe system near 
percolation: Moessbauer and nuclei-oriented study, 19:26715 
(IA;RU;In Russian) 

GOLD IONS 
An hollow cathode ion source as an EBIS injector for metallic el- 
ements, 19:25495 (R;FR) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Papers, 
presentations, and conferences for period October 1, 1992— 
March 31, 1994, Volume Il, 19:24760 (R;US) 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Progress 
report, October 1, 1992—March 31, 1994, Volume |, 19:24759 
(R;US) 

GRABS 
Dextrous gripping in a hazardous environment, 19:25366 (I;NL) 
GRADED LIE GROUPS 

On the differential representations of quantum Lie superalge- 
bras, 19:26228 (R;XA) 

Wess-Zumino-Novikov-Witten models based on Lie superalge- 
bras, 19:26304 (R;DE) 

GRAIN ALCOHOL 
See ETHANOL 
GRAIN GROWTH 
Asymptotic behavior in grain growth, 19:25240 (R;US) 
GRAINS (CEREAL) 
See SEEDS 
GRAND GULF-1 REACTOR 

Evaluation of severe accidents at Surry and Grand Gulf Nuclear 
Power Plants resulting from earthquakse during shutdown 
conditions, 19:24637 (RA;US) 

GRAND UNIFIED THEORY 

Unification of electromagnetic, strong and weak interaction, 

19:26359 (R;XA) 
GRANITES 

Experimental weathering of Baerhalde granite under moist and 
acid conditions, 19:25965 (IA;DE;In German) 

Tectonic-thermal evolution from the northeast region of Minas 
Gerais and South of Bahia, 19:25165 (|;BR;In Portuguese) 

GRANULAR BED FILTERS 

Moving granular-bed filter development program: Topical report, 
19:23354 (R;US) 

Technical review of WSRC-TR-93-614 criticality safety evalua- 
tion for disassembly basin sand filter, 19:23715 (R;US) 

GRANULAR MATERIALS 

Nuclear magnetic resonance studies of granular flows: Techni- 

cal progress report, January-March 1994, 19:23344 (R;US) 
GRAPHITE 


Summary of K Reactor graphite treatment for the zirconium tube 
program, 19:24528 (R;US) 
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Contraction 
Contraction of graphite: A comparison of laboratory and produc- 
tion reactor data, Part I-B, D, F, H, DR, and C Reactors, 
19:24505 (R;US) 
Technical data pertinent to graphite contraction, 19:24387 (R;US) 
Deformation 
Graphite distortion “C” Reactor: Final report, 19:24601 (R;US) 
Electronic Structure 
Measurement of the spectral momentum distribution of valence 
electrons in amorphous carbon by (e,2e) spectroscopy, 
19:26459 (R;AU) 
Erosion 
Considerations on chemical erosion of graphite in hydrogen 
plasma, 19:27023 (R;DE;In German) 
Etching 
Considerations on chemical erosion of graphite in hydrogen 
plasma, 19:27023 (R;DE;In German) 
Expansion 
Graphite expansion committee meeting of December 6, 1946, 
19:24358 (R;US) 
Graphite expansion committee meeting of January 10, 1947, 
19:24360 (R;US) 
Graphite expansion committee meeting of January 7, 1947, 
19:24362 (R;US) 
Isotope Ratio 
Stable isotope study of graphite deposits in the Bohemian Mas- 
sif, 19:25934 (RA;NO) 
Neutron Reactions 
Status report: Carbon-14 in the condensate from the silica gel 
dryers of the production reactors, 19:24535 (R;US) 
Oxidation 
D-Reactor Graphite Burnout Interim Report: 
532-E), 19:24488 (R;US) 
Technical criteria and bases reactor gas system: 
19:24545 (R;US) 
Physical Radiation Effects 
A review of the philosophy and future use of the Ball-3X system 
in the IPD reactors, 19:24667 (R;US) 
Radiation Effects 
Contraction of graphite: A comparison of laboratory and produc- 
tion reactor data, Part I-B, D, F, H, DR, and C Reactors, 
19:24505 (R;US) 
Temperature Dependence 
NPR graphite and fuel temperatures, 19:24383 (R;US) 
Prerequisite requirements for higher graphite temperature limits 
and/or nitrogen atmosphere at all reactors, 19:24495 (R;US) 
Temperature Measurement 
Measurement of heat from the graphite in a dummy-charged 
KER loop, 19:24419 (R;US) 
Process Improvement Transition Authorization IP-20-l: In- 
creased graphite temperature limits and use of nitrogen in the 
K reactors, 19:24502 (R;US) 
Thermal Diffusivity 
Application of logarithmic method to determine the thermal diffu- 
sivity of graphite and ceramics by laser flash method, 
19:25420 (R;JP;in Japanese) 
Thermal Expansion 
Interim report No. 6 production test No. 106-52-P, graphite ex- 
pansion: Gun barrel clearance, 19:24359 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVICHEM PROCESS 
See DESULFURIZATION 
GRAVITATION 
Black hole formation and space-time fluctuations in two dimen- 
sional dilaton gravity and complementarity, 19:26319 (R;XA) 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREENHOUSE EFFECT 
Global warming potentials; Part 7 of 7 supporting documents: 
Sector-specific issues and reporting methodologies support- 
ing the general guidelines for voluntary reporting of 


IP-25A(PT-105- 


100-K, 





greenhouse gases under Section 1605(b) of the Energy Pol- 
icy Act of 1992; Public review draft, 19:25761 (R;US) 
Regional forecasting with global atmospheric models: Third 
year report, 19:25865 (R;US) 
Research recommendations to the EPA in support of earth sys- 
tem modeling activities, 19:25881 (R;US) 


GREENHOUSE GASES 
Cooling the greenhouse effect: Options and costs for reducing 
COz emissions from the American Electric Power Company, 
19:25862 (R;US) 
Detection of greenhouse-gas-induced climatic change: Progress 
report, 1 December 1991-30 June 1994, 19:25758 (R;US) 
Global warming potentials; Part 7 of 7 supporting documents: 
Sector-specific issues and reporting methodologies support- 
ing the general guidelines for voluntary reporting of 
greenhouse gases under Section 1605(b) of the Energy Pol- 
icy Act of 1992; Public review draft, 19:25761 (R;US) 

Heat recovery and pollutant cleanup from low grade fuels, 
19:23392 (R;US) 

Mexico City air quality research initiative: Volume 2, Problem 
definition, background, and summary of prior research, 
19:25814 (R;US) 


GRILLO PROCESS 
See DESULFURIZATION 


GROM DEVICES 
See PINCH DEVICES 


GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 


GROUND MOTION 
A hybrid method for the estimation of ground motion in sedimen- 
tary basins: Quantitative modelling for Mexico City, 19:25925 
(R;XA) 
Estimation of strong ground motion and micro-zonation for the 
city of Rome, 19:25923 (R;XA) 


Realistic modelling of observed seismic motion in complex sedi- 
mentary basins, 19:25924 (R;XA) 

The NTS Ground Motion Data Base, 19:25741 (R;US) 

Variation of ground motions across individual sites, 19:23831 
(RA;US) 


GROUND WATER 
Bacteria 
Carbon transformations in deep granitic groundwater by at- 
tached bacterial populations characterized with 16S-rRNA 
gene sequencing technique and scanning electron mi- 
croscopy, 19:23711 (R;SE) 


Chemical Analysis 

Data validation report for the 100-FR-3 Operable Unit, third 
round groundwater samples, 19:25986 (R;US) 

F-Area Acid/Caustic Basin Groundwater Monitoring Report: 
Fourth quarterly report and summary 1993, 19:25996 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
Third quarter 1993, 19:25919 (R;US) 

UMTRA project water sampling and analysis plan, Gunnison, 
Colorado, 19:23846 (R;US) 

UMTRA project water sampling and analysis plan, Maybell, Col- 
orado, 19:25894 (R;US) 

UMTRA project water sampling and analysis plan, Naturita, Col- 
orado, 19:25893 (R;US) 

UMTRA project water sampling and analysis plan, Salt Lake 
City, Utah, 19:23844 (R;US) 

Contamination 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Tuba City, Arizona, 19:23842 
(R;US) 

Characterization, Monitoring, and Sensor Technology Integrated 
Program (CMST-IP): Technology summary, 19:23625 (R;US) 

Development of the UMTRA Project Groundwater Environmen- 
tal Impact Statement, 19:23839 (R;US) 

Integrated environmental monitoring — prototype demonstration, 
19:23877 (R;US) 

Simulations of in situ air stripping demonstration at Savannah 
River, 19:23865 (R;US) 


GROUND WATER 
Remedial Action 


Decontamination 

Idaho Operations Office: Technology summary, June 1994, 
19:23851 (R;US) 

In situ treatment of VOCs by recirculation technologies, 
19:25892 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 3, Final report: Data in graphical 
form, Disks 1,2,3,4; Averaged data in tabular form, Disks 1,2, 
19:25993 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 4, Final report: Averaged data in tab- 
ular form, Disks 3,4; Averaged data in graphical form, Disks 
1,2,3,4, 19:25994 (R;US) 

Pilot-scale treatability test plan for the 200-UP-1 groundwater 
Operable Unit, 19:25914 (R;US) 

Fluid Flow 

An updated fracture-flow model for total-system performance 
assessment of Yucca Mountain (Yucca Mountain), 19:23705 
(R;US) 

Stochastic modeling of ground water travel times, 19:25918 
(R;ES) 

Hydraulic Conductivity 

Hydrologic analysis of data from the Lower Lost Lake Aquifer at 

recovery well RWM-12, 19:25995 (R;US) 
Hydraulics 

Origin of elevated water levels encountered in Pahute Mesa em- 
placement boreholes: Preliminary investigations, 19:25908 
(R;US) 

Isotope Ratio 

8D, 6'3C, 6'8O, 4S, and 5®’Sr system ground water and hy- 
drogenic deposits at Aespoe, Sweden, 19:26017 (RA;NO) 

Strontium isotope characterization of ground water flow systems 
at Yucca Mountain, Nevada, USA, 19:26014 (RA;NO) 

Monitoring 

Description of work for 200-UP-1 characterization of monitoring 
wells: Revision 1, 19:23884 (R;US) 

Environmental Sciences Division Groundwater Program Office: 
Annual report, 1993, 19:25972 (R;US) 

F-Area Acid/Caustic Basin Groundwater Monitoring Report: 
Fourth quarterly report and summary 1993, 19:25996 (R;US) 

Sampling and analyses report for postburn sampling at the RM1 
UCG Site, Hanna, Wyoming, 19:23393 (R;US) 

Sampling and analyses report for the September 1989 postburn 
sampling at the RM1 UCG Site, Hanna, Wyoming, 19:23351 
(R;US) 

Quantitative Chemical Analysis 
Tritium testwell data, 1964-1965, 19:23577 (R;US) 
Radiochemical Analysis 

Data validation report for the 100-FR-3 Operable Unit, third 

round groundwater samples, 19:25986 (R;US) 
Radionuclide Migration 

Hydrogeologic characterization of an arid zone Radioactive 
Waste Management Site, 19:23632 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility, 19:23780 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility: Appendices A through M, 19:23781 (R;US) 

Radon 

Radon in the groundwater in the granite region of Malmoe, Swe- 

den, 19:26038 (R;SE;In Swedish) 
Remedial Action 

Contaminants at DOE sites and their susceptibility to bioremedi- 
ation, 19:23875 (R;US) 

Electron Beam Technology Demonstration at the Savannah 
River Site, 19:23789 (R;US) 

Environmental Sciences Division Groundwater Program Office: 
Annual report, 1993, 19:25972 (R;US) 

In-situ bioremediation drilling and characterization work plan, 
19:25989 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 1, Final report: Final report text data 
in tabular form, Disk 1, 19:25992 (R;US) 

Organics in soils and groundwater at non-arid sites (A-1) inte- 
grated demonstration, 19:23894 (R;US) 
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GROUND WATER 
Remedial Action 


Technology summary of the in situ bioremediation demonstration 
(methane biostimulation) via horizontal wells at the Savannah 
River Site Integrated Demonstration Project, 19:23775 (R;US) 
Rock-Fluid Interactions 
Strontium isotope characterization of ground water flow systems 
at Yucca Mountain, Nevada, USA, 19:26014 (RA;NO) 
Sampling 
Final work plan: Expedited Site Characterization of the IES In- 
dustries, Inc., Site at Marshalltown, lowa: Ames Expedited 
Site Characterization Project, Version 1.0, 19:25961 (R;US) 
Sampling and analyses report for the September 1989 postburn 
sampling at the RM1 UCG Site, Hanna, Wyoming, 19:23351 
(R;US) 
Tritium testwell data, 1964-1965, 19:23577 (R;US) 
UMTRA project water sampling and analysis plan, Gunnison, 
Colorado, 19:23846 (R;US) 
UMTRA project water sampling and analysis plan, Maybell, Col- 
orado, 19:25894 (R;US) 
UMTRA project water sampling and analysis plan, Naturita, Col- 
orado, 19:25893 (R;US) 
UMTRA project water sampling and analysis plan, Salt Lake 
City, Utah, 19:23844 (R;US) 
Water Pollution 
Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 
Water Reclamation 
A study of colloid-enhanced ultrafiltration: Final report, March 
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GROUND-WATER RESERVES 
See AQUIFERS 
GROUP CONSTANTS 
Development of an adjusted group cross-section set for large 
LMFBR cores using the JUPITER analytical results: Adjust- 
ment of group constants, 19:24171 (RA;JP) 
GROUP THEORY 
Jacobson radicals in matrix near rings, 19:26231 (R;XA) 
GROUTING 
A microwave interferometer to measure transient properties, 
19:25714 (R;US) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 
See ECONOMIC DEVELOPMENT 
GROWTH (GRAIN) 
See GRAIN GROWTH 
GULF COAST 
See US GULF COAST 
GULF OF MEXICO 
Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Annual report, February 18, 1993—February 18, 
1994, 19:23446 (R;US) 
Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993- 
December 31, 1993, 19:23445 (R;US) 
Energy flux and hydrogeology of thermal anomalies in the Gulf 
of Mexico Basin — South Texas example: Progress report, [1 
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Environmental and economic assessment of discharges from 
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19:23484 (R;US) 
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H CODES 
Experimental testing of the secondary neutron field calculation 
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H-MODE PLASMA CONFINEMENT 
ELNM-related fluctuations in PBX-M H-modes, 19:26981 (R;US) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
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HABITAT 
Landscape habitat diversity: An information theoretic measure, 
19:25887 (R;US) 
HADRON REACTIONS 
Graph approach to the coalescence model for light fragment 
production in nucleus-nucleus collisions, 19:26524 (IA;RU) 
HADRONIC PARTICLE DECAY 
New physics effects on C P Violation in B decays, 19:26433 (R;IL) 
HADRONS 
See also MESONS 
Hadron transport in homogeneous matter from nucleon sources 
with 400-5000 MeV energy. Calculation method and physical 
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Hadronic wavefunctions in light-cone quantization, 19:26378 
(R;US) 
Hadrons of arbitrary spin and heavy quark symmetry, 19:26397 
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Tribological properties of reactively sputtered nitrides and car- 
bides of titanium, zirconium and hafnium: Final report, 
19:25056 (R;US) 
HAFNIUM NITRIDES 
Tribological properties of reactively sputtered nitrides and car- 
bides of titanium, zirconium and hafnium: Final report, 
19:25056 (R;US) 
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See DESULFURIZATION 
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Recent pulsed ySr activities at UT-MSL/KEK, 19:26780 (RA;US) 
HALL EFFECT 
On the conductance sum rule for the hierarchical edge states of 
the fractional quantum hall effect, 19:26837 (R;XA) 
HALL GENERATORS 
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HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Finite element discretization of Hamiltonian systems: application 
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ian dynamics, 19:26336 (R;XJ) 
The lattice spinor QED Hamiltonian critique of the continuous 
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See DATA PROCESSING 
HANDLING (MATERIALS) 
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HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD ENGINEERING DEVELOPMENT LABORATORY 
Classified Computer Configuration Control System (CS), Revi- 
sion 3, Database Administrator's Guide, 19:27185 (R;US) 
Classified computer configuration control system (C*S), revision 
3, user's information, 19:27186 (R;US) 
HANFORD PRODUCTION REACTORS 
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Low-temperature hydriding of Zircaloy-2, 19:24333 (R;US) 
Measurement of heat from the graphite in a dummy-charged 
KER loop, 19:24419 (R;US) 
NPR graphite and fuel temperatures, 19:24383 (R;US) 
Report of visit of Dr. L.C. Matsch, March 11 and 12, including 


discussion at meeting at the C Reactor conference room, 
19:24590 (R;US) 





Variable goal exposure plans for C-II-N, C-lI-E, K-Ill-N, K-IlI-E, 

O-lI-N, and O-II-E material, 19:23516 (R;US) 
After-Heat Removal 

Production test IP-338-A, Supp. A, DR-Reactor heat decay test 

at high outlet water temperatures, 19:24441 (R;US) 
Blackouts 

Production test IP-278-A: Verification of BPA loss bulk tempera- 

ture surge at the DE-Reactor: Supplement A, 19:24662 (R;US) 
Boreholes 
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Reactor, 19:24476 (R;US) 
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Supplementary E-N load conversion ratio data, 19:24497 (R;US) 
Burnout 

Experimental boiling burnout conditions for Hanford production 

reactors, 19:24483 (R;US) 
Classified Information 

Fission-product security problem: 

19:24663 (R;US) 
Control Elements 

Alternative actions on the K stack problem, 19:24658 (R;US) 
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tor, 19:24248 (R;US) 

Evaluation of lithium as a control rod poison, 19:24510 (R;US) 

Local control strength change due to overboring, 19:24245 (R;US) 

New K Reactor aluminum HCR: Temperature study, 19:24254 
(R;US) 

Production test IP-416 horizontal rod calibrations, H Reactor, 
19:24249 (R;US) 

Relative Ball 3X-VSR reactivity strength DR reactor: Interim Re- 
port of PT IP-126-C, 19:24400 (R;US) 

Coolants 

Design bases: Bauxite-sulfuric acid feed facilities 100-K Area, 

19:24551 (R;US) 
Cooling Ponds 
Gravity fed water supply to reactor storage basins, 19:24534 
(R;US) 
Cooling Systems 
Inter-reactor river temperature data, 19:23791 (R;US) 
Corrosion 

Summary status report internal corrosion of ribbed aluminum 

process tubes, 19:24494 (R;US) 
Cover Gas 

Interim normal limits DR reactor, 19:24582 (R;US) 

Results of air entry control test No. 1 DR Reactor, 19:24584 
(R;US) 

Technical criteria and bases reactor gas system: 100-K, 
19:24545 (R;US) 

Criticality 
Criticality predictions in the Hanford reactors, 19:24628 (R;US) 
Data 

Daily data sheets, UT-2 test, PT-IP-310-A-FP, D reactor, 

19:24466 (R;US) 
Delayed Neutron Fraction 

Effective delayed neutron fractions and decay constants in the 

Hanford production reactors, 19:24557 (R;US) 
Design 

Downcomer for 105KW and KE project CA-512-R, 19:24563 
(R;US) 

IPD reactor training text, declassified supplement: Chapter 2, 
Design and construction of the Hanford production reactors, 
19:24554 (R;US) 

Electrical Equipment 
Reactor instrumentation and safety circuit status review and 
program document, 19:24517 (R;US) 
Fission Product Release 
Existing reactor containment program, 19:24323 (R;US) 
Letter to P.G. Holsted re: radiobarium, 19:24634 (R;US) 
Flow Blockage 
Slug temperature after H2O stoppage, 19:24375 (R;US) 
Fuel Assemblies 

Heat transfer experiments simulating front header pressure re- 

ductions to a K-Reactor process tube, 19:24463 (R;US) 
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Fuel Channels 

Burst testing of irradiated Zircaloy tubing: Revision 1, 19:24426 
(R;US) 

Graphite expansion committee meeting of January 10, 1947, 
19:24360 (R;US) 

Graphite expansion committee meeting of January 7, 1947, 
19:24362 (R;US) 

K area hot test hole temperatures, 19:24338 (R;US) 

Technical criteria and bases for a zirconium-tubed K Reactor, 
19:24503 (R;US) 


Fuel Element Clusters 
Production test IP-288-A, evaluation of seven-rod cluster ele- 
ments with modified end closures, 19:24409 (R;US) 


Fuel Element Failure 

C reactor overbore fuel examination, 19:24520 (R;US) 

Hanford Atomic Products Department. Monthly report, June 
1966, 19:23529 (R;US) 

Interim goal exposure plans for O-IIl-NB and O-Ill-EB material 
for B, D, DR and F reactors, 19:24468 (R;US) 

PT-IP-197-A, Fuel jacket corrosion testing in the 1706-KE in- 
reactor facility, 19:24381 (R;US) 

Post irradiation examination of transverse cracked rupture from 
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axial flux determination, 19:24467 (R;US) 
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Proposal for the irradiation of cladding studies capsules, Series 
2, 19:24496 (R;US) 
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Revised model to describe side rupture data, 19:24659 (R;US) 


Fuel Elements 

A standard AlSi braze wetting test for aluminum components 
used in the lead-dip process, 19:24232 (R;US) 

Al-Si canning process development, April 13-19, 1944, 
19:24347 (R;US) 

Aluminum testing in KER loop 3 from May 23, 1959 to July 26, 
1959, 19:24405 (R;US) 

Analysis of production test IP-120-A-94FP comparison of perfor- 
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elements, 19:24388 (R;US) 
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Building 313 operations, 19:24349 (R;US) 

Conversion efficiency and U5 depletion in H-10, 19:24374 
(R;US) 

Design of production test |P-280-A-FP: Irradiation of alloyed din- 
got uranium fuel elements, 19:24402 (R;US) 

Development status and incentives for the hot die sizing pro- 
cess, 19:24570 (R;US) 

Effect of increased nickel content in canning baths, 19:24230 
(R;US) 

Evaluation of fuel elements having sealed anodized coatings: 
Final report, PT-105-621-A-67 MT, 19:24384 (R;US) 

Fuel element study for Reactor Overbore Program, 19:24452 
(R;US) 

Fuels Development Operation quarterly progress report, April- 
June 1962, 19:24507 (R;US) 

Fuels Development Operation quarterly progress report, July— 
September 1962, 19:24508 (R;US) 

Hanford contribution for the 16th high temperature fuels commit- 
tee meeting, May, 1963, 19:24539 (R;US) 

In-reactor operating conditions for three charges of KSE-3 ele- 
ments in the KER loops, 19:24474 (R;US) 

Interim report No. 6 production test No. 106-52-P, graphite ex- 
pansion: Gun barrel clearance, 19:24359 (R;US) 

Irradiation effects in hot-pressed fuel elements, 19:24433 (R;US) 

Irradiation of depleted uranium to high exposure: Summary re- 
port PT-IP-231-A, 19:24408 (R;US) 

KER-2 operating report test K-2-16 PT IP-544-A, 19:24549(R;US) 

Local control strength change due to overboring, 19:24245 (R;US) 
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ments, 19:24403 (R;US) 
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port, 19:24529 (R:US) 
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Anticipated power generation rates for NAA-111 fuel plates, 
19:24458 (R;US) 


Fuel Rods 

300 Area: December 11 through December 17, 19:24352 (R;US) 

Poison patterns for counteracting rod failures, 19:24370 (R;US) 

Preliminary write-up on wafer concept, 19:24376 (R;US) 

Production test |P-226-A: Irradiation of enriched seven-rod clus- 
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19:24393 (R:US) 

Slug central temperatures: Hanford type, 19:24391 (R;US) 

Three dimensional flux control, 19:24243 (R;US) 
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Graphite 
Prerequisite requirements for higher graphite temperature limits 
and/or nitrogen atmosphere at all reactors, 19:24495 (R;US) 
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Numerical results of Production Test IP-651-Al, Tripout Test: H 
Reactor, 19:24581 (R;US) 
In Pile Loops 
Resume of KER Loop irradiation tests for 1957, 1958, and 1959, 
19:24231 (R;US) 
Irradiation 
Fission-product security problem: 
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Nuclear safety of E-N loadings, 19:24660 (R;US) 
Maintenance 
Scope report, discharge area remote manipulator, 19:24396 
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19:24505 (R;US) 
D-Reactor Graphite Burnout Interim Report: IP-25A(PT-105- 
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Technical data pertinent to graphite contraction, 19:24387 (R;US) 
Modifications 
Effluent system capacity Project CGI-883 increased process 
water flow — 100-K, 19:24457 (R;US) 
Preliminary analysis modification of pre-K Reactors, 19:24514 
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234-AE: Supplement 2, Project CG-775, prototype testing of 
the 190-K process pumping units, 19:24471 (R;US) 
Radioactive Effluents 
Interim report |: Production test IP-581-A, half-plant high floccu- 
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27, 19:24354 (R;US) 

Coincident trip pressure monitors, 19:24567 (R;US) 

Data sheets: PT’s prior to PT-IP-1-A, 19:24430 (R;US) 

Graphite expansion committee meeting of December 6, 1946, 
19:24358 (R;US) 

Hanford Engineer Works technical progress letter No. 145, April 
6—April 12, 19:24364 (R;US) 

KER-2 tube history, 19:24550 (R;US) 

Loading and operating conditions for NIN-1 and NIE-1 elements 
in the KER loops under PT-IP-377-A, 19:24461 (R;US) 

Loading and operating conditions for a charge of eight enriched 
single tube elements, PT IP-544-A, Supplement A, 19:24575 
(R;US) 
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HANFORD PRODUCTION REACTORS 
Reactor Operation 


NPR hazards review: (Phase 1, Production only appendixes): 
Volume 2, 19:24485 (R;US) 

NPR hazards review: Volume 1, Phase 1: Production only, 
19:24664 (R;US) 

PT-IP-402-A aluminum capsules in DR daily data sheets, 
19:24470 (R;US) 

Pacific Northwest Laboratory monthly activities report, May 
1967, 19:24337 (R;US) 

Phase 3, B Plant operations, 19:24542 (R;US) 

Plant Expansion Task Force technical feasibility and R&D ef- 
forts, 19:24415 (R;US) 

Possible consequences of operation with KIVN fuel elements in 
K Zircaloy process tubes, 19:24559 (R;US) 

Process Improvement Transition Authorization IP-20-l: In- 
creased graphite temperature limits and use of nitrogen in the 
K reactors, 19:24502 (R;US) 

Process improvement transition authorization No. 294-C: Evalu- 
ation of unit flattened zone discharge at DR Reactor, 
19:24413 (R;US) 

Reactivity and efficiency trends vs operating trends for B, D, 
DR, and F Reactors, 1955-1959, 19:24434 (R;US) 

Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 

Specifications for prototype in-core flux monitor, 19:24380 (R;US) 

Summary of KER-1 operation, February 15, 1958—March 1, 
1960, 19:24425 (R;US) 


Reactor Physics 

100 Areas technical activities report: 
19:24366 (R:US) 

100 Areas technical activities report: Physics, March 1947, 
19:24363 (R;US) 

100 Areas technical activities report: 
19:24373 (R;US) 

100 Areas technical progress report: Physics, August 1949, 
19:24372 (R:US) 

Alpha correlation, 19:24427 (R;US) 

Draft of physics sections to 100-N technical manual, 19:24527 
(R;US) 

Monthly, 100 Area technical activities report, Physics, 10-25- 
45—May 1947, 19:24350 (R;US) 

Neutron lifetimes in the Hanford lattices, 19:24555 (R;US) 

Operating standards: Study of start up, physics measurements, 
19:24348 (R;US) 

Physics aspects of removal of overbore test facility, 19:24598 
(R;US) 

Reactivity and efficiency trends vs operating trends for C, H, KE, 
and KW Reactors: 1955-1959, 19:24435 (R;US) 

Reactor physics monthly technical report, April 1963, 19:24552 
(R;US) 

Review material on Chapter 5: Control of the pile reaction, Re- 
actor Processing Fundamentals Course, 19:24455 (R;US) 


Reactor Protection Systems 
Instrumentation studies, Status report, 19:24251 (R;US) 


Reactor Safety 
A review of the philosophy and future use of the Ball-3X system 
in the IPD reactors, 19:24667 (R;US) 
NPR hazards review: Volume 1, Phase 1: Production only, 
19:24664 (R;US) 
Nuclear safety relating to continuous tasks 1 and 2, 19:24661 
(R;US) 
Reactor Start-Up 
Operating standards: Study of start up, physics measurements, 
19:24348 (R;US) 
The poison spline system, 19:24247 (R;US) 
Use of poison splines to reduce non-equilibrium losses, KE Re- 
actor, 19:24246 (R;US) 


Remote Handling Equipment 
Evaluation of benefits derivable from the installation of remotely 
controlled tools in the reactor discharge area, 19:24378 (R;US) 
Research Programs 


Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 


Physics, April 1947, 


Physics, May 1950, 


Reviews 
NPR hazards review: (Phase 1, Production only appendixes): 
Volume 2, 19:24485 (R;US) 
Safety Analysis 
Preliminary hazards review: Overboring Hanford reactors (con- 
densed version), 19:24665 (R;US) 
Scram Rods 
Summary report, Flexible VSR’s and VSR channel sleeve de- 
velopment programs, 19:24253 (R;US) 
Shielding 
Production test IP-725, Supplement B, Increased graphite tem- 
perature limit F Reactor, 19:24624 (R;US) 
Sleeves 
K Reactor: HCR sleeves, 19:24453 (R;US) 
Specifications 
Technical specifications: Hanford Production Reactors: Revi- 
sion 4, 19:24486 (R;US) 
Targets 
Irradiation and performance of depleted uranium, 19:24547 
(R;US) 
Neptunium-aluminum fuel capsule irradiation; GEH-14-60, 61, 
62, 63, 19:24389 (R;US) 
Some design details for the target component of the co- 
producer test element, 19:24585 (R;US) 
Temperature Gradients 
Examples of the changes in temperature, pressure and flow fol- 
lowing a reactor power surge, 19:24501 (R;US) 
Temperature Monitoring 
Instrumentation studies, Status report 2 (High level rate-of-rise), 
19:24522 (R;US) 
Testing 
Production Test IP-580-AL: Irradiation of “C” and “J” fuel ele- 
ments and thermocouple slugs for corrosion tests in the 
1706-KE Single-Pass Facility, 19:24540 (R;US) 
Thermal Effluents 
Statement for conference on pollution of the upper Columbia 
River, 19:24321 (R;US) 
Thermal Pollution 
Comparison of upstream and downstream river temperatures, 
1964-1965, 19:24319 (R;US) 
Training 
IPD reactor training text, declassified supplement: Chapter 2, 
Design and construction of the Hanford production reactors, 
19:24554 (R;US) 
Tubes 
Summary of K Reactor graphite treatment for the zirconium tube 
program, 19:24528 (R;US) 
Venturi Tubes 
Flow increase: C reactor, 19:24472 (R;US) 
Water Chemistry 
Interim report Ill, production test IP-560-A: Half-plant low dichro- 
mate, low pH water treatment at C Reactor, 19:24526 (R;US) 
Water Pumps 
Partial modification of 190-KW pump No. 1, Project CGI-883: 
Increased process water flow, 100 K, 19:24431 (R;US) 
Performance test, Additional pumping capacity, 
19:24512 (R;US) 
Water Supply 
Backup water supplies to K Reactors, 1963, 19:24530 (R;US) 
Water shut-off times for C overbore charges, 19:24478 (R;US) 
Water Treatment 
Design bases: Bauxite-sulfuric acid feed facilities 100-K Area, 
19:24551 (R;US) 
Interim report |, production test IP-560-A, half-plant low dichro- 
mate: Low pH water treatment at C reactor, 19:24525 (R;US) 
Xenon Oscillations 
Relative xenon instability in the Hanford K and N reactors, 
19:24487 (R;US) 
HANFORD RESERVATION 
Chemical Wastes 
Request for interim approval to operate Trench 94 of the 218-E- 
12B Burial Ground as a chemical waste landfill for disposal of 
polychlorinated biphenyl waste in submarine reactor compart- 
ments: Revision 2, 19:23634 (R;US) 


181-D, 
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Contamination 

Radioactive air emissions notice of construction for the 105N 

Basin Stabilization, 19:23801 (R;US) 
Decontamination 

COz pellet decontamination technology at Westinghouse Han- 

ford, 19:23883 (R;US) 
Economic Development 

Hanford Site sustainable development initiatives, 19:23741 

(R;US) 
Environmental Quality 

100 Area excavation treatability study data validation report, 
19:23819 (R:US) 

Hanford environmental publications/presentations, 1989-1993, 
19:23810 (R;US) 

Radionuclide concentrations in agricultural products near the 
Hanford Site, 1982 through 1992, 19:26161 (R;US) 

Sources of secondary radionuclide releases from Hanford Oper- 
ations, 19:23812 (R;US) 

Ground Water 

Pilot-scale treatability test plan for the 200-UP-1 groundwater 

Operable Unit, 19:25914 (R;US) 
Historical Aspects 

100 Areas technical activities report - physics, January 1947, 
19:24361 (R;US) 

A brief history of the T Plant facility at the Hanford Site: Adden- 
dum 1, 19:23731 (R;US) 

Polonium production neutron flux in bismuth columns, 19:24351 
(R;US) 

Hydrology 

Re-analysis of hydraulic tests conducted for well 4A, 19:25987 

(R;US) 
Laboratories 

Starting up a new U.S. Department of Energy Analytical Labora- 

tory at the Hanford site, 19:25208 (R;US) 
Land Pollution 

Field screening for hexavalent chromium in soil: Afast-turnaround 

field method based on water extraction, 19:23816 (R;US) 
Management 

Public agency partnership: Hanford’s history artifacts as a com- 
munications tool, 19:24747 (R;US) 

Westinghouse Hanford Company Conduct of Operations 
Manual: GOCO cross-cultivation committee: Revision 1, Op- 
erational excellence task force, 19:24771 (R;US) 

Nuclear Facilities 

Modeling study of deposition locations in the 291-Z plenum, 
19:23808 (R;US) 

Nuclear Materials Management 

Report review: Application of the conceptual design for safeguard 
at Atlantic Richfield Hanford Company draft, 19:23901 (R;US) 

Occupational Safety 

Westinghouse Hanford Company health and safety performance 

report, First quarter calendar year 1994, 19:23888 (R;US) 
Operation 

Pacific Northwest Laboratory monthly activities report, Decem- 
ber 1969, 19:23509 (R;US) 

Reinventing government: Reinventing Hanford, 19:23882 (R;US) 

Personnel Dosimetry 

A feasibility study of work group monitoring for Hanford, 

19:26162 (R;US) 
Pollution Abatement 

Hanford Site waste minimization and pollution prevention 

awareness program plan: Revision 1, 19:23635 (R;US) 
Program Management 

Liquid effluents 1994 fiscal year work plan: WBS 1.2.2.1, 

19:23752 (R;US) 
Public Information 

Public agency partnership: Hanford’s history artifacts as a com- 

munications tool, 19:24747 (R;US) 
Radioactive Effluents 

Commercial milk distribution profiles and production locations: 
Hanford Environmental Dose Reconstruction Project, 
19:26163 (R;US) 


HANFORD RESERVATION 
Remedial Action 


Database of radionuclide measurements in Columbia River water, 
fish, waterfowl, gamebirds, and shellfish downstream of Han- 
ford’s single-pass production reactors, 1960-1970: Hanford 
Environmental Dose Reconstruction Project, 19:26165 (R;US) 

Radionuclide releases to the Columbia River from Hanford 
Operations, 1944-1971: Hanford Environmental Dose Re- 
construction Project, 19:26164 (R;US) 

User instructions for the DESCARTES environmental accumula- 
tion code: Hanford Environmental Dose Reconstruction 
Project, 19:26166 (R;US) 


Radioactive Waste Facilities 
Source term development for the 300 Area Treated Effluent Dis- 
posal Facility, 19:23738 (R;US) 


Radioactive Waste Management 

Hanford Site sustainable development initiatives, 19:23741 
(R;US) 

Infrared scanning of Hanford waste tank S-110 and interpreta- 
tion of surface temperature variation, 19:23753 (R;US) 

Radioactive waste shipments to Hanford retrievable storage 
from Westinghouse Advanced Reactors and Nuclear Fuels 
Divisions, Cheswick, Pennsylvania, 19:23727 (R;US) 

Solid waste 30-year volume summary, 19:23730 (R;US) 

The Sort on Radioactive Waste Type model: A method to sort 
single-shell tanks into characteristic groups, 19:23684 (R;US) 

Waste and decontamination services FY 94 Multi-Year Program 
Plan Phase |] WBS No. 1.2.3, 19:23751 (R;US) 

Waste simulant development for evaluation of LLW melter sys- 
tem technology, 19:23750 (R;US) 


Radioactive Waste Processing 

Chemistry of application of calcination/dissolution to the Hanford 
tank waste inventory, 19:23729 (R;US) 

Measurement of the thermal diffusivity and speed of sound of 
hydrothermal solutions via the laser-induced grating tech- 
nique, 19:23667 (R;US) 

Radioactive waste shipments to Hanford retrievable storage 
from Westinghouse Advanced Reactors and Nuclear Fuels 
Divisions, Cheswick, Pennsylvania, 19:23727 (R;US) 

Summary of radioactive solid waste burials in the 200 areas dur- 
ing 1976, 19:23575 (R;US) 


Radioactive Waste Storage 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix A: 
Hanford Site Spent Nuclear Fuel Management Program, 
19:23796 (R;US) 

Quarterly report on Defense Nuclear Facilities Safety Board rec- 
ommendation 90-7 for the period ending September 30, 1993, 
19:23725 (R;US) 

Radiometric Surveys 

618-10 Burial Ground USRADS radiological surveys, 19:23817 
(R;US) 

618-11 Burial Ground USRADS radiological surveys, 19:23818 
(R;US) 

Remedial Action 

100 Area soil washing: Bench scale tests on 116-F-4 pluto crib 
soil, 19:23886 (R;US) 

Corrective action management unit application for the Environ- 
mental Restoration Disposal Facility, 19:23856 (R;US) 

Integrated test plan for preliminary demonstration of the in situ 
permeable flow sensor in the unsaturated sediments at the 
Hanford Site, 19:23887 (R;US) 

Pollution Prevention Opportunity Assessment benchmarking: 
Recommendations for Hanford’s environmental restoration 
mission, 19:23736 (R;US) 

Systems Engineering functions and requirements for the Han- 
ford Cleanup mission: First issue, 19:23880 (R;US) 

The Hanford summit and sustainable development, 19:23739 
(R;US) 

VOC-Arid Integrated Demonstration guide to preparation of 
demonstration documents, 19:23881 (R;US) 

Waste and decontamination services FY 94 Multi-Year Program 
Plan Phase I! WBS No. 1.2.3, 19:23751 (R;US) 
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HANFORD RESERVATION 
Remedial Action 


Waste simulant development for evaluation of LLW melter sys- 

tem technology, 19:23750 (R;US) 
Security 

Report review: Application of the conceptual design for safeguard 

at Atlantic Richfield Hanford Company draft, 19:23901 (R;US) 
Site Characterization 

200-UP-2 operable unit radiological surveys, 19:25985 (R;US) 

Hanford Site environmental setting data developed for the unit 
risk factor methodology in support of the Programmatic Envi- 
ronmental Impact Statement (PEIS), 19:23809 (R;US) 

Storage Facilities 

Infrared signatures for remote sensing, 19:23811 (R;US) 

Structural testing of corrugated asbestos-cement roof panels at 
the Hanford Facilities, Richland, Washington, 19:25284 
(RA;US) 

Waste Management 

A brief history of the T Plant facility at the Hanford Site: Adden- 
dum 1, 19:23731 (R;US) 

Aerosol can puncturing device evaluation, 19:23745 (R;US) 

Chemical compatibility of tank wastes in tanks 241-C-106, 241- 
AY-101, and 241-AY-102: Revision 1, 19:23748 (R;US) 

Hanford Site waste minimization and pollution prevention 
awareness program pian: Revision 1, 19:23635 (R;US) 

Pollution Prevention Opportunity Assessment benchmarking: 
Recommendations for Hanford’s environmental restoration 
mission, 19:23736 (R;US) 

Project W-112: Enhanced Radioactive and Mixed Waste Stor- 
age, Phase 5, 19:23746 (R;US) 

Quality Assurance Plan, N springs expedited response action, 
19:25984 (R:US) 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final report, 19:23732 (R;US) 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final supplementary report, 
Supplement 1, 19:23733 (R;US) 

The Hanford summit and sustainable development, 19:23739 
(R;US) 

Wellfield strategy and recommendations for the 200 West Area 
carbon tetrachloride expedited response action, 19:23743 
(R;US) 

Waste Storage 

Project W-112: Enhanced Radioactive and Mixed Waste Stor- 

age, Phase 5, 19:23746 (R;US) 
HAPO 

Budget for FY 1966 and revised budget for FY 1965 separations 
research and development program: (02 50 10 15 1), 
19:23563 (R;US) 

Description of the net return optimization computer program, 
IBM 7090, Fortran monitor, 19:24499 (R;US) 

HAPO Plant acquisition and construction budget for FY 1966 
and revision of budget for FY 1965, 19:23564 (R;US) 

Pacific Northwest Laboratory monthly activities report, July 
1966, 19:24318 (R;US) 

Redox accountability test program: Initial results, 19:23902 
(R;US) 

Summary evaluation of potential liability from activities at Han- 
ford, 19:24666 (R;US) 

Uranium oxide operation: material balance and net production 
report, July 1965, 19:23544 (R;US) 

HARBORS 

Toxicological evaluation of sediment samples from Burns Har- 

bor, Porter County, Indiana, 19:26036 (R;US) 
HARMONIC OSCILLATORS 

Asymptotic properties of the oscillator poly spheroidal functions, 
19:26252 (R;XJ;in Russian) 

Oscillator poly spheroidal functions, 19:26251 (R;XJ;In Russian) 

HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Calorimetry 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final supplementary report, 
Supplement 1, 19:23733 (R;US) 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final report, 19:23732 (R;US) 
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Emission 

Economic impacts of noxious facilities: Incorporating the effects 

of risk aversion, 19:24062 (R;US) 
Environmental Impacts 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 
December 1993, 19:26006 (R;US) 

Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 

Environmental Transport 

Cradle-to-Grave Tracking and process and modeling using GIS 
techniques, 19:23706 (R;US) 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 
December 1993, 19:26006 (R;US) 

Ground Disposal 

SEAMIST™ in-situ instrumentation and vapor sampling system 
applications in the Sandia Mixed Waste Landfill Integrated 
Demonstration Program, 19:23707 (R;US) 

Health Hazards 

Health risks in perspective: Judging health risks of energy tech- 

nologies: Revision 5/94, 19:26173 (R;US) 
Land Transport 

Packaging and transportation-related occurrence reports - 

January-March 1994, 19:23673 (R;US) 
Laser Spectroscopy 

In-situ monitoring of actinides and rare earth elements by elec- 
trothermal hollow cathode discharge spectrometry: Technical 
progress report, 19:25191 (R;US) 

Oxidation 

Fundamental kinetics of methane oxidation in supercritical wa- 

ter: Summary report, 19:25239 (R;US) 
Packaging 

Mixed waste chemical compatibility with packaging compo- 
nents, 19:23562 (R;US) 

Packaging and transportation-related occurrence reports - 
January-March 1994, 19:23673 (R;US) 

Packaging- and transportation-related occurrence reports: 1993 
annual report, 19:23559 (R;US) 

Radioactive Waste Processing 

Comparison of scientific and engineering approaches to the 

treatment of mixed wastes, 19:23721 (R;US) 
Remedial Action 

Decontamination Systems Information and Research Program: 

Quarterly report, October-December 1993, 19:23853 (R;US) 
Risk Assessment 

Hanford Site environmental setting data developed for the unit 
risk factor methodology in support of the Programmatic Envi- 
ronmental Impact Statement (PEIS), 19:23809 (R;US) 

Road Transport m 

A statistical description of the types and severities of accidents 

involving tractor semi-trailers, 19:23561 (R;US) 
Simulation 

Surrogate formulations for thermal treatment of low-level mixed 

waste: Part3: Plasma hearth process testing, 19:23629 (R;US) 
Supercritical Gas Extraction 

Containment removal from solid waste by supercritical carbon 

dioxide, 19:24923 (R;US) 
Thermal Gravimetric Analysis 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final report, 19:23732 (R;US) 

Testing of organic waste surrogate materials in support of the 
Hanford organic tank program: Final supplementary report, 
Supplement 1, 19:23733 (R;US) 

Toxicity 

Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 

Transport 


Packaging- and transportation-related occurrence reports: 1993 
annual report, 19:23559 (R;US) 





Vitrification 

Vitrification: Destroying and immobilizing hazardous wastes, 

19:23688 (R;US) 
Waste Disposal 

Mixed waste: Proceedings, 19:23581 (R;US) 

Quality Assurance Plan, N springs expedited response action, 
19:25984 (R;US) 

Waste Management 

Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — excavation — storage technology — safety 
analysis and review statement: Final report, 19:25904 (R;US) 

Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — monitoring technology: Final report, 
19:25905 (R;US) 

Idaho Operations Office: 
19:23851 (R;US) 

RCRA post-closure permits, 19:24750 (R;US) 

Risk assessment of CST-7 proposed waste treatment and 
storage facilities Volume |: Limited-scope probabilistic risk as- 
sessment (PRA) of proposed CST-7 waste treatment & storage 
facilities. Volume Il: Preliminary hazards analysis of proposed 
CST-7 waste storage & treatment facilities, 19:23670 (R;US) 

Waste Processing 

Electron Beam Technology Demonstration at the Savannah 

River Site, 19:23789 (R;US) 
Waste Storage 

2727-S Nonradioactive Dangerous Waste Storage Facility Clo- 

sure Plan: Revision 3A, 19:23633 (R;US) 
HAZARDOUS MATERIALS SPILLS 

Hazardous Substance Release Reporting Under CERCLA, 
EPCR §304 and DOE Emergency M. .agement System 
(EMS) and DOE Occurrence Reporting Requirements: Envi- 
ronmental Guidance, 19:23849 (R;US) 

HAZARDS 

See also HEALTH HAZARDS 

Department of Energy Natural Phenomena Hazards Mitigation 
program, 19:25295 (RA;US) 

Developing a generic prioritization guideline document for natu- 
ral phenomena hazards mitigation of Department of Energy 
existing facilities, 19:25271 (RA;US) 

Meeting performance goals by the use of experience data, 
19:25305 (RA;US) 

Personnel injuries/illnesses associated with natural environment 
hazards, 19:26183 (RA;US) 

Recent developments in the Navy's seismic mitigation research 
program, 19:25311 (RA;US) 

Seismic design and evaluation criteria for DOE facilities (DOE- 
STD-1020-XX), 19:25268 (RA;US) 

Seismic hazard analysis at Rocky Flats Plant, 19:25303 (RA;US) 

U.B.C.: Past, present and future, 19:25310 (RA;US) 

HAZEN PROCESS 
See DESULFURIZATION 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HE-3 COUNTERS 

A measurement of effective volume of a proportional counter us- 
ing a collimated thermal neutron beam, 19:25648 (RA;JP) 

Pulse shape discrimination with proportional counters for neu- 
tron detection, 19:25640 (RA;JP) 

HEALTH HAZARDS 
EMF RAPID Program research agenda and communication 
plan, 19:26182 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH SERVICES 

Systems modeling: The first step in a process for solving the 

health care cost problem, 19:26188 (R;US) 


Technology summary, June 1994, 


HEAVY ION REACTIONS 


HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 

Nondestructive characterization of structural ceramic compo- 

nents, 19:25102 (R;US) 
HEAT EXCHANGERS 

See also FLUIDIZED BED HEAT EXCHANGERS 

Aging management guideline for commercial nuclear power 
plants - heat exchangers, 19:24079 (R;US) 

HEAT FLOW 

T2CG1, a package of preconditioned conjugate gradient solvers 

for TOUGH2, 19:27156 (R;US) 
HEAT PIPES 

A computer model for a multistage adiabatic methanator, 
19:23978 (R;iL) 

Chemical reactions in a solar furnace. 2. Direct heating of a ver- 
tical reactor in an insulated receiver: Experiments and 
computer simulations, 19:23974 (R;IL) 

Closed loop solar chemical heat pipe, 19:23975 (R;IL) 

Development of catalysts for chemical reactions driven by con- 
centrated solar energy, 19:23972 (R;IL) 

HEAT PUMPS 

See also AIR SOURCE HEAT PUMPS 

Regenerator optimization for Stirling cycle refrigeration Il, 
19:25407 (R;US) 

HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT TRANSFER 

1000 MWe passive pressure tube LWR with superflat power 
density profile, 19:24089 (RA;XA) 

Development of heat-transfer and thermal-analysis code for 
radioactive-material packages (CRISCAT), 19:25345 (IA;JP) 

Piping Changes for Increased Production at B, D, DR, F, C and 
H Reactors calculations, 19:24422 (R;US) 

SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:27108 (CM;US) 

HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING OILS 

State of Missouri: State Heating Oil and Propane Program 
(SHOPP): Final performance report, August 8, 1993—July 1, 
1994, 19:23470 (R;US) 

HEATING SYSTEMS 

See also SOLAR HEATING SYSTEMS 

Proposed finding of no significant impact for the Sakakawea 
Medical Center coal-fired heating plant, 19:24925 (R;US) 

HEAVY ION FUSION REACTIONS 
Langevin - Monte Carlo dynamics for heavy-ion collisions and 
fission, 19:26522 (IA;RU) 
HEAVY ION REACTIONS 

See also ARGON 36 REACTIONS 
ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
KRYPTON 86 REACTIONS 
MAGNESIUM 24 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
URANIUM 238 REACTIONS 

A hadronic transport model and its applications in relativistic 
heavy ion collisions, 19:26569 (IA;RU) 

Characterization of the fusion-fission process in light nuclear 
systems, 19:26518 (1;BR;In Portuguese) 
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HEAVY ION REACTIONS 


Experiments with relativistic heavy ion beams at the GSI projec- 
tile fragment separator, 19:26564 (IA;RU) 

Molecular structure in the scattering of deformed nuclei- 
examples **MG+*4MG and '*C+'2C, 19:26553 (IA;RU) 

Nonlinear nuclear vortex, 19:26560 (IA;RU) 

Nucleus-nucleus potentials from light and heavy ion scattering 
and the effective nucleon-nucleon interaction, 19:26551 
(IA;RU) 

Particle-production mechanism in relativistic heavy-ion colli- 
sions, 19:26591 (R;US) 

Process of electronic capture by very cleaned heavy ions canal- 
ized in thin crystals at energies superior to 20 MeV/nucleus, 
19:26593 (R;FR;In French) 

Semi-classical method for description of heavy ion collisions, 
19:26562 (IA;RU) 

Statistical model of nuclear multifragmentation in intermediate 
energy heavy-ion collisions, 19:26563 (IA;RU) 

Strange and non-strange baryon production in ultrarelativistic 
sulphur-tungsten and sulphur-sulphur collisions, 19:26594 
(R;NO) 

The problem of phase transition and the heavy ion collisions at 
very high energies, 19:26358 (R;XA) 

HEAVY IONS 

On ionic charge distributions of heavy evaporation residues 

passing through a carbon foil, 19:26831 (R;XJ) 
HEAVY LIQUID BUBBLE CHAMBERS 

Study of the quark-giuon structure of nuclear matter, search for 
and investigation of properties of exotic effects, 19:25603 
(RA;RU) 

HEAVY NUCLEI 

See also ACTINIDE NUCLEI 

BISMUTH 209 
HAFNIUM 181 
LEAD 186 
LEAD 199 
LEAD 200 
LEAD 208 
LEAD 209 
MERCURY 190 
MERCURY 192 
MERCURY 194 
PLATINUM 196 
POLONIUM 210 
POLONIUM 214 
POLONIUM 218 
RADIUM 226 
RADON 220 
RADON 222 

Neutrons as fission probes, 19:26555 (IA;RU) 

On cluster model of heavy nuclei fission, 19:26554 (IA;RU) 

Optimal systematics of single-humped fission barriers for statis- 
tical calculations, 19:26494 (R;RU) 

The fermion dynamical symmetry model and superdeformation, 
19:26483 (IA;RU) 

HEAVY OILS 
See PETROLEUM 


HEAVY WATER 


Effect of design improvements in heavy water management sys- 
tems to reduce heavy water losses and tritium releases at 
Wolsong 2,3 and 4, 19:24156 (RA;XA) 

Heavy water: A distinctive and essential component of CANDU, 
19:23916 (RA:XA) 

Increase in reactor power ratings through increased H2O and 
D20 flow rates, 19:24346 (R;US) 

HEAVY WATER COOLANT 

See HEAVY WATER 


HEAVY WATER COOLED REACTORS 
See also HIFAR REACTOR 
PHWR TYPE REACTORS 
PRTR REACTOR 
Advances in heavy water reactors: Proceedings of a technical 


committee meeting held in Toronto, Canada, 7-10 June 1993, 
19:24130 (R;XA) 
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HEAVY WATER MODERATED REACTORS 

See also CANDU TYPE REACTORS 

HIFAR REACTOR 

K REACTOR 

PHWR TYPE REACTORS 
PRTR REACTOR 

Advances in heavy water reactors: Proceedings of a technical 
committee meeting held in Toronto, Canada, 7-10 June 1993, 
19:24130 (R;XA) 

Detailed resonance absorption calculations with the Monte 
Carlo code MCNP and collision probability version of the 
slowing down code ROLAIDS, 19:24092 (RA;IL) 

The evolution of nuclear regulation in Canada: A licensee per- 
spective, 19:24180 (RA;XA) 

HEAVY WATER MODERATOR 

See HEAVY WATER 

HEAVY WATER PLANTS 

Dana Plant history, January 1, 1957—April 30, 1957, 19:23917 
(R;US) 

Monthly report, Process section, manufacturing division, March 
1954, 19:23512 (R;US) 

Monthly report, process section, manufacturing division, Febru- 
ary 1954, 19:23511 (R;:US) 

Savannah River Plant, Project 8980: Engineering and design 
history of No. 400 Area: Volume 5, 19:23915 (R;US) 

HEISENBERG MODEL 

Block spins and chirality in Heisenberg model on Kagome and 
triangular lattices, 19:26851 (R;XA) 

The chirality operators for Heisenberg spin systems, 19:26850 
(R;XA) 

HELAC 
See LINEAR ACCELERATORS 
HELIAC STELLARATORS 

Formation and 'self-healing’ of magnetic islands in finite-6 He- 

lias equilibria, 19:26973 (R;JP) 
HELIOTRON 

Efficiencies of the ICRF minority heating in the CHS and LHD 
plasmas, 19:26974 (R;JP) 

The effect of magnetic field configuration on particle pinch ve- 
locity in compact helical system (CHS), 19:27040 (R;JP) 

HELIUM 

(e,2e) calculations with the final-state boundary condition, 
19:26661 (R;AU) 

Semiclassical hyperspherical matrix elements for helium doubly 
excited states, 19:26648 (R;XA) 

HELIUM 3 

Microscopic theory of normal liquid SHe, 19:26854 (R;XA) 

Polarized thermal neutron field around polarized helium-3 gas 
cells in a nuclear reactor, 19:26830 (RA;JP) 

HELIUM 3 REACTIONS 

inclusive (p, n) and (° He, t) reactions on nuclei in the quasielas- 

tic and A -isobar excitation region, 19:26542 (R;XJ) 
HELIUM 3 TARGET 

A gas scintillation TPC to detect asymmetries in muon capture 
by polarized muonic °He, 19:25656 (RA;US) 

Measuring gp with laser polarized He, 19:26582 (RA;US) 

Precision-measurement of nuclear muon capture by °He, 
19:26587 (RA;US) 

HELIUM 4 

Chiral model and the relativistic self-consistent calculation for 
atomic nuclei, 19:26482 (IA;RU) 

Variational Monte Carlo study of “He in two dimensions, 
19:26888 (R;XA) 

Variational calculations for He impurities on “He droplets, 
19:26253 (R;XA) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM IONS 
Calculation of electron scattering on the He* ion, 19:26662 (R;AU) 
HELIUM METHOD 
See ISOTOPE DATING 
HELMHOLTZ INSTABILITY 

Tangential stress due to Kelvin-Helmholtz instability at the mag- 

netospheric boundary, 19:26917 (RA;FR) 





HENS 
See CHICKENS 
HERA STORAGE RING 

Resolution power of residual gas ionization monitors for proton 

beams at PETRA and HERA, 19:25544 (R;DE;In German) 
HERBS 

Suitability of thermoluminescence, chemiluminescence, ESR 
and viscosity measurements as detection method for the irra- 
diation of medicinal herbs, 19:25257 (i;DE;In German) 

HEREDITY 
See GENETICS 
HETEROGENEOUS REACTOR CORES 

An advanced method of heterogeneous reactor theory for 3 di- 
mensions calculations, 19:24207 (RA;IL) 

Calculation of fundamental parameters for the dynamical study 
of TRIGA-3-Salazar reactor (Mixed reactor core)., 19:24618 
(1;MX;In Spanish) 

Local mesh refinement in reactor calculation using variational 
nodal method, 19:24109 (RA;IL) 

Neutron transport assembly calculation with non-zero net cur- 
rent boundary condition for group constant generation, 
19:24210 (RA;IL) 

HFIR REACTOR 
Fracture fragility of HFIR vessel caused by random crack size or 
random toughness, 19:24642 (RA;US) 
HIFAR REACTOR 
The science and engineering of HIFAR safety, 19:24332 (R;AU) 
HIGGS MODEL 

Existence of a new instanton in constrained Yang-Mills-Higgs 
theory, 19:26340 (R;NL) 

Higgs physics at e*e~ linear colliders, 19:26385 (R;DE) 

Phenomenology of models with more than two Higgs doublets, 
19:26381 (R;IL) 

HIGH ENERGY PHYSICS 

A multi-level object store and its application to HEP data analy- 
sis, 19:26296 (R;US) 

A study of routing algorithms for SCl-Based multistage networks 
(Scalable Coherent Interface (SCl).), 19:25539 (R;NO) 

Analysis of EGS4 code system on Alpha AXP computer, 
19:27153 (RA;JP;in Japanese) 

Aspects of artificial neural networks - with applications in high 
energy physics, 19:27159 (R;SE) 

Distributed SCl-based data acquisition systems constructed 
from SCI bridges and SCI switches, 19:25538 (R;NO) 

High Energy Physics (HEP) benchmark program, 19:27152 
(RA;JP;In Japanese) 

High Energy Physics Division semiannual report of research ac- 
tivities, July 1, 1998—December 31, 1993, 19:26297 (R;US) 

Israel Physical Society annual meeting 1994, 19:26300 (I;IL) 

Parallel query processing for event store data, 19:27086 (R;US) 

Report on the Expert Meeting on Particle Physics, OECD Mega- 
science Forum, Villigen, Switzerland, 16-18 May 1994, 
19:26298 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Alpha Decay 

Effects on auto-irradiation on the solubility of mineral phases en- 

riched by actinides, 19:23646 (R;FR;In French) 
Borosilicate Glass 

Effects on auto-irradiation on the solubility of mineral phases en- 

riched by actinides, 19:23646 (R;FR;In French) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Storage 


Caicination 

Chemistry of application of calcination/dissolution to the Hanford 

tank waste inventory, 19:23729 (R;US) 
Containment 

Technical changes that would contribute to success in the civil- 
ian radioactive waste management program: Revision 1, 
19:23719 (R;US) 

Dissolution 

Chemistry of application of calcination/dissolution to the Hanford 

tank waste inventory, 19:23729 (R;US) 
Equipment 
DWPF Glass Melter Technology Manual: Volume 4, 19:23786 
(R;US) 
Evaporation 
Uranium settling rates in SRS waste supernate, 19:23788 (R;US) 
Heat Transfer 

Experimental heat transfer and fluid flow over drift-emplaced 
canisters, 19:23612 (R;US) 

Heat transfer effects in vertically emplaced high level nuclear 
waste container, 19:23613 (R;US) 

Simulation of heat transfer around a canister placed horizontally 
in a drift, 19:23610 (R;US) 

Hot Pressing 

Conceptual design for remote handling methods using the HIP 
process in the Calcine Immobilization Program, 19:25394 
(R;US) 

identification Systems 

Review of advanced techniques for waste canister labeling, 

19:23606 (R;US) 
Land Transport 

Decision-aids for enhancing intergovernmental interactions: The 
Pre-notification Analysis Support System (PASS), 19:24768 
(R;US) 

Pumping 
Functional check of telescoping transfer pumps, 19:23900 (R;US) 
Radioactive Waste Disposal 

Direct conversion of radioactive and chemical waste containing 
metals, ceramics, amorphous solids, and organics to glass, 
19:23615 (R;US) 

Preliminary hydrogeologic assessment of boreholes UE-25c No. 
1, UE-25c¢ No. 2, and UE-25c¢ No. 3, Yucca Mountain, Nye 
County, Nevada: Water-resources investigations report 92- 
4016, 19:23813 (R;US) 

Regional forecasting with global atmospheric models: Third 
year report, 19:25865 (R;US) 

Report on audit of costs and management of the Yucca Moun- 
tain Project, 19:23798 (R;US) 

Revised poteniometric-surface map, Yucca Mountain and vicin- 
ity, Nevada: Water-resources investigations report 93-4000, 
19:23814 (R;US) 

The terrestrial ecosystem program for the Yucca Mountain 
Project, 19:23639 (R;US) 

The transition to a revised quality assurance standard: The Los 
Alamos experience, 19:23805 (R;US) 

Radioactive Waste Processing 

Federal Facility Compliance Act: Conceptual Site Treatment 
Plan for Lawrence Livermore National Laboratory, Livermore, 
California, 19:23671 (R;US) 

ICPP radioactive liquid and calcine waste technologies evalua- 
tion: Interim report, 19:23762 (R;US) 

Year-end report for UST: Cesium extraction testing project 
DOE/DT&E TTP No. SR1-03-20-01, 19:25210 (R;US) 

Radioactive Waste Storage 

ICPP radioactive liquid and calcine waste technologies evaiua- 
tion: Interim report, 19:23762 (R;US) 

implementation of seismic design and evaluation guidelines for 
the Department of Energy high-level waste storage tanks and 
appurtenances, 19:23595 (RA;US) 

Program plan for the resolution of tank vapor issues, 19:23726 
(R;US) 

Soil pressures due to construction surface loads INEL Waste 
Tank Farm vaults, 19:23756 (R;US) 

Structural analysis and evaluation of a mixer pump in a double- 
shell tank at the Hanford Site, 19:23598 (RA;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Storage 


Structural design and analysis of the multi-function waste tanks, 
19:23596 (RA;US) 

Structural design requirements and guidelines for the multi- 
functional waste tanks, 19:23597 (RA;US) 

The comparison of DYNAS3D to approximate solutions for a par- 
tially full waste storage tank subjected to seismic loading, 
19:23601 (RA;US) 


Removal 


Finite element modelling of an evacuated canister for removal of 
molten radioactive glass, 19:23686 (R;US) 


Transmutation 
The safe and economical operations of a reactor driven by a 
small proton accelerator, 19:23576 (R;US) 


Underground Disposal 

An updated fracture-flow model for total-system performance 
assessment of Yucca Mountain (Yucca Mountain), 19:23705 
(R;US) 

Analyses of releases due to drilling at the potential Yucca Moun- 
tain repository, 19:23700 (R;US) 

Calculation of k,, for plutonium in high-level waste packages, 
19:23608 (R;US) 

Continuum soil modeling in the static analysis of buried struc- 
tures, 19:23591 (RA;US) 

Development of stochastic indicator models of lithology, Yucca 
Mountain, Nevada, 19:23699 (R;US) 

Effect of boundary conditions on the strength and deformability 
of replicas of natural fractures in welded tuff: Data analysis, 
19:23697 (R;US) 

Effects of radionuclide decay on waste glass behavior: A critical 
review, 19:23565 (R;US) 

Estimation of unsaturated zone liquid water flux at boreholes UZ 
No. 4, UZ No. 5, UZ No. 7, and UZ No. 13, Yucca Mountain, 
Nevada, from saturation and water potential profiles, 
19:23582 (R;US) 

Experimental heat transfer and fluid flow over drift-emplaced 
canisters, 19:23612 (R;US) 


Further development and testing of the dry drilling technology to 
produce deep boreholes for the underground disposal of heat 


generating radioactive wastes: Report on the period 
01.10.1990 - 31.12.1992, 19:23649 (R;DE;In German) 

Heat transfer effects in vertically emplaced high level nuclear 
waste container, 19:23613 (R;US) 

inferences of paleoenvironment from petrographic, chemical 
and stable-isotope studies of calcretes and fracture calcites 
(Yucca Mountain Project), 19:23663 (R;US) 

Investigation of faulted tunnel models by combined photoelastic- 
ity and finite element analysis, 19:23607 (R;US) 

Investigation of stress in a circular tunnel due to overburden and 
thermal loading of horizontally placed 21 PWR multi purpose 
canisters, 19:23609 (R;US) 

JAC2D: A two-dimensional finite element computer program for 
the nonlinear quasi-static response of solids with the conju- 
gate gradient method: Yucca Mountain Site Characterization 
Project, 19:23693 (R;US) 

Late cenozoic evolution of Fortymile Wash: Major change in 
drainage pattern in the Yucca Mountain, Nevada region dur- 
ing late miocene volcanism, 19:23665 (R;US) 

Local strains in waste tank deflagration analysis, 19:23590 
(RA;US) 

Measured solubilities and speciations from oversaturation ex- 
periments of neptunium, plutonium, and americium in UE-25p 
No. 1 well water from the Yucca Mountain region: Milestone 
report 3329-WBS1.2.3.4.1.3.1, 19:23662 (R;US) 

Multi-barrier borehole canister designs for a tuff repository, 
19:23611 (R;US) 

R and D developments on the disposal of radioactive wastes re- 
cently carried out at CEA (France), 19:23579 (R;FR) 

Saturation levels and trends in the unsaturated zone, Yucca 
Mountain, Nevada, 19:23614 (R;US) 

Scaling behavior of gas permeability measurements in volcanic 
tuffs, 19:23702 (R;US) 

Simulation of heat transfer around a canister placed horizontally 
in a drift, 19:23610 (R;US) 
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Some results from the second iteration of total-system perfor- 
mance assessment for Yucca Mountain, 19:23704 (R;US) 

Thermal and seismic impacts on the North Ramp at Yucca 
Mountain, 19:23703 (R;US) 

Underground Storage 

Buckling analysis of cylindrical waste tank shell, 19:23583 
(RA;US) 

Conditions for which SSI effects in HLW waste tanks are small, 
19:23584 (RA;US) 

Determination of earthquake design loads for a high level nu- 
clear waste repository facility, 19:23599 (RA;US) 

Establishing in situ conditions of Hanford waste tanks subjected 
to the aging effects of thermal degradation and creep of con- 
crete, 19:23588 (RA;US) 

Qualitative evaluation of various models for mechanical analysis 
of nuclear wastes storage in brittle rocks, 19:23580 (R;FR) 

Soil pressures due to construction surface loads INEL waste 
tank farm vaults, 19:23587 (RA;US) 

Vitrification 

A comparison of three methods for determining the amount of ni- 
tric acid needed to treat HLW sludge at SRS, 19:23766 (R;US) 

DWPF Glass Melter Technology Manual: Volume 1, 19:23783 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 2, 19:23784 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 3, 19:23785 
(R;US) 

DWPF Glass Melter Technology Manual: Volume 4, 19:23786 
(R;US) 

The DWPF waste form qualification program, 19:23776 (R;US) 

The chemistry of vitrification of high level liquid waste by means 
of a ceramic melter: Experiments on the lab scale, 19:23661 
(R;DE) 

The vitrification of high-level wastes in France: from the Lab to 
industrial plants, 19:23578 (R;FR) 

Toxicity Characteristic Leaching Procedure (TCLP) testing of 
Defense Waste Processing Facility (DWPF) projected glass 
compositions, 19:23767 (R;US) 

Vitrification of low level and mixed (radioactive and hazardous) 
wastes: Lessons learned from high level waste vitrification, 
19:23778 (R;US) 

Waste Processing 

Direct conversion of radioactive and chemical waste containing 
metals, ceramics, amorphous solids, and organics to glass, 
19:23615 (R;US) 

Waste Transportation 

Interfaces between transport and geologic disposal systems for 
high-level radioactive wastes and spent nuclear fuel: A new 
international guidance document, 19:23546 (R;US) 

HIGH-PURITY GE DETECTORS 

A rotation-symmetric, position-sensitive annular detector for 
maximum counting rates, 19:25632 (R;DE;ln German) 

PC based analysis of gamma ray spectra generated by semi- 
conductor detectors, 19:27095 (R;IN) 

HIGH-TC SUPERCONDUCTORS 
Atom Transport 
Atomic transport of oxygen, 19:25045 (R;US) 
Chemical Preparation 

Effects of lithium additions on processing of Bi-Sr-Ca-Cu-O su- 
perconducting tapes, 19:25044 (R;US) 

Preparation and characterization of superconducting oxide com- 
pounds, texturing of solid specimens, and growth of 
monocrystals, 19:25070 (R;DE;in German) 

Critical Field 
Complex microwave conductivity of YBajCu3zO07 in magnetic 
fields up to 500T, 19:25085 (R;US) 
Crystal Models 
Magnetic interactions in the Emery model, 19:26861 (R;XA) 
Crystallization 
Moessbauer studies of phase formation if Bi; 9Sn2Ca;CuzOy 


HTSC ceramics out of amorphous state, 19:25073 (IA;RU;In 
Russian) 





Cuprates 

Experimental determination of quanrupole interaction tensor pa- 
rameters in HTSC lattice cation nodes by Moessbauer 
emission spectroscopy on ®7Cu(®Zn), 'Ba('5%Cs), 
155 Eu('55Gd) isotopes. Comparison with GSF gradient calcu- 
lation results, 19:26879 (IA;RU;In Russian) 

Magneto-ordered states of Cul and Cu2 nodes in 1-2-3 HTSC- 
phase, 19:26877 (IA;RU;in Russian) 

Positron annihilation and superconductivity, 19:26878 (IA;RU;In 
Russian) 

Preparation and characterization of superconducting oxide com- 
pounds, texturing of solid specimens, and growth of 
monocrystals, 19:25070 (R;DE;In German) 

Superconductivity and Cui node amagnetic ordering in 
YBagCug3O0y at 6.00<y<7.00, 19:26880 (IA;RU;In Russian) 

Diffusion 

Copper transport on oxygen annealing of a superconducting film 

Y-Ba-Cu-O, 19:25082 (R;RU;in Russian) 
Electric Conductivity 

Complex microwave conductivity of YBa2Cu307 in magnetic 
fields up to 500T, 19:25085 (R;US) 

Temperature-frequency dispersion of conductivity and dielectric 
constant in High-Temperature superconductors, 19:26873 
(IA;IL) 

Electronic Structure 

Correlation effects in high-Tc superconductors and heavy 
fermion compounds, 19:26859 (R;XA) 

Magnetic susceptibility anisotropy and electron structure of 
HTSC, 19:26758 (IA;RU;In Russian) 

Scaling properties of the tunneling density of states in cuprate 
superconductors, 19:25217 (R;US) 

Hall Effect 

Sign change of the flux flow hall effect in HTSC, 19:25048 (R;US) 

interfaces 

Determination of disordered layer thickness on interfaces of 
twins and YBa2Cu307 film/SrTiO; substrate, 19:26881 
(IA;RU;In Russian) 

lon Channeling 

Determination of disordered layer thickness on interfaces of 
twins and YBa2Cu307 film/SrTiO3 substrate, 19:26881 
(IA;RU;In Russian) 

lron lons 

Moessbauer spectroscopy on impurity Fe°” nuclei in 
BigSr2Ca;Cuz0, HTSC in amorphous and crystalline states, 
19:25074 (IA;RU;In Russian) 

Josephson Effect 

Fluxon transition in layered superconductors and its role in di- 

mensional crossover, 19:26869 (iA;IL) 
Magnetic Flux 

Bose-glass versus surface barrier crossover in the irreversibility 
line of BipSr2CaCuzOg single crystals, 19:25049 (R;US) 

Flux creep with logarithmic U(j) dependence, 19:26860 (R;XA) 

Flux imaging of high temperature superconductor single crystals 
and Ag sheathed wires, 19:25051 (R;US) 

Flux pinning and forced entanglement by splayed columnar de- 
fects, 19:25050 (R;US) 

Geometrical barriers in Type Il superconductors, 19:25047 (R;US) 

Giant flux creep through the surface barriers and the irreversibil- 
ity line in high-T-superconductors, 19:25046 (R;US) 

Vortex line pinning in BizSr2CaCuzOg, single crystals with 
columnar defects, 19:25055 (R;US) 

Magnetic Properties 

uSR studies of superconductors, 19:25020 (RA;US) 

Bose-glass versus surface barrier crossover in the irreversibility 
line of BipSr2CaCu2Og single crystals, 19:25049 (R;US) 

Influence of fast electrons induced defects on magnetic proper- 
ties of YBag(Cu; _,Fex)307_,, 19:25075 (IA;RU;In Russian) 

Magnetic interactions in the Emery model, 19:26861 (R;XA) 

‘Doping and vortex studies of 1/2/3 cuprates by means of uSR’, 
19:25083 (RA;US) 

Magnetic Susceptibility 

Magnetic susceptibility anisotropy and electron structure of 

HTSC, 19:26758 (IA;RU;In Russian) 


HIGH-TC SUPERCONDUCTORS 
Positronium 


Magnetization 

Moessbauer studies of properties in complex structure of ferrite 

garnet-HTSC, 19:25071 (IA;RU;in Russian) 
Magnetoresistance 

Magneto conductivity and staggered magnetization in oxygen 

doped cuprates, 19:25068 (IA;IL) 
Moessbauer Effect 

Effect of low temperature phase transitions and fluctuations of 
nearest environment charges on Moessbauer spectra of 5” Fe 
nuclei in Y1230y HTSC, 19:26759 (IA;RU;In Russian) 

Experimental determination of quanrupole interaction tensor pa- 
rameters in HTSC lattice cation nodes by Moessbauer 
emission spectroscopy on ®7Cu(®7Zn), 13Ba('33Cs), 
'S5Eu('55Gd) isotopes. Comparison with GSF gradient calcu- 
lation results, 19:26879 (IA;RU;In Russian) 

Hyperfine structure of Moessbauer spectrum of 123 HTSC ce- 
ramics under compression up to 9 GPa, 19:25076 (IA;RU;In 
Russian) 

Moessbauer spectroscopy on impurity Fe®” nuclei in 
BigSr2Ca;CuzO, HTSC in amorphous and crystalline states, 
19:25074 (IA;RU;in Russian) 

Moessbauer studies of properties in complex structure of ferrite 
garnet-HTSC, 19:25071 (IA;RU;in Russian) 

Study of charged particle irradiation effects on 
YBazCus 9sFeo 920, by Moessbauer effect, 19:26738 
(IA;RU;In Russian) 

Temperature dependence of quadrupole interaction of 5’Fe in 
YBazCugO¢, 19:25072 (IA;RU;In Russian) 

Muon Spin Relaxation 

uSR investigation in phasotron of Nuclear Problem Laboratory, 
19:26711 (IA;RU;In Russian) 

Study of high-te superconductors and family compounds mag- 
netic properties by »SR-spectroscopy, 19:26876 (IA;RU;In 
Russian) 

Study of magnetic transitions in Y2Cu205 by uSR technique, 
19:26756 (IA;RU;In Russian) 

Order Parameters 

Can impurity effects help to identify the symmetry of the order 

parameter of the cuprates?, 19:25052 (R;US) 
Order-Disorder Transformations 

Hyperfine structure of Moessbauer spectrum of 123 HTSC ce- 
ramics under compression up to 9 GPa, 19:25076 (IA;RU;iIn 
Russian) 

Oxidation 

Moessbauer study of oxidation kinetics in YBazCuzO, , under 

electron irradiation, 19:25008 (IA;RU;In Russian) 
Penetration Depth 

uSR studies of superconductors, 19:25020 (RA;US) 

Study of high-te superconductors and family compounds mag- 
netic properties by »SR-spectroscopy, 19:26876 (IA;RU;In 
Russian) 

Phase Studies 

Moessbauer studies of phase formation if Bi; 9Sn2Ca;CuzO, 
HTSC ceramics out of amorphous state, 19:25073 (IA;RU;In 
Russian) 

Recent pulsed Sr activities at UT-MSL/KEK, 19:26780 (RA;US) 

The relationship of structure to superconductivity in the Pr-Ba- 
Cu-O system, 19:25081 (R;US) 

Phase Transformations 

Effect of low temperature phase transitions and fluctuations of 
nearest environment charges on Moessbauer spectra of °’ Fe 
nuclei in Y1230y HTSC, 19:26759 (IA;RU;In Russian) 

Study of magnetic transitions in Y2Cu205 by wSR technique, 
19:26756 (IA;RU;In Russian) 

Physical Radiation Effects 

Bose-glass versus surface barrier crossover in the irreversibility 
line of BizSrz2CaCuzQOg single crystals, 19:25049 (R;US) 

Study of charged particle irradiation effects on 
YBazgCup ggFep.920x by Moessbauer effect, 19:26738 
(IA;RU;In Russian) 

Vortex line pinning in Bi2Sr2CaCuzOg, single crystals with 
columnar defects, 19:25055 (R;US) 

Positronium 
Positronium in YBazCu307_,, 19:25077 (IA;RU;In Russian) 
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HIGH-TC SUPERCONDUCTORS 
Quadrupole Moments 


Quadrupole Moments 
Temperature dependence of quadrupole interaction of °’Fe in 
YBaoCu3O¢, 19:25072 (IA;RU;In Russian) 
Radiation Effects 
Influence of fast electrons induced defects on magnetic proper- 
ties of YBag(Cu, _,Fex)307_y, 19:25075 (IA;RU;In Russian) 
Moessbauer study of oxidation kinetics in YBagCu3O,¢_; under 
electron irradiation, 19:25008 (IA;RU;In Russian) 
Positronium in YBa2Cu307_,, 19:25077 (IA;RU;In Russian) 
Relaxation 
Recent pulsed Sr activities at UT-MSL/KEK, 19:26780 (RA;US) 
Structural Chemical Analysis 
Oxygen exchange in YBaCuzO¢,, ceramics. In situ Moessbauer 
spectroscopy at high temperatures, 19:25177 (IA;RU;In Rus- 
sian) 
Superconductivity 
Magneto-ordered states of Cul and Cu2 nodes in 1-2-3 HTSC- 
phase, 19:26877 (IA;RU;In Russian) 
Mechanisms of high-temperature superconductivity, 19:26875 
(IA;RU) 
Positron annihilation and superconductivity, 19:26878 (IA;RU;In 
Russian) 
Superconductivity and Cul node amagnetic ordering in 
YBapCu3QOy at 6.00<y<7.00, 19:26880 (IA;RU;In Russian) 
The relationship of structure to superconductivity in the Pr-Ba- 
Cu-O system, 19:25081 (R;US) 
Transition Temperature 
Suppression of superconductivity in 
Lao_,M,CuO, (M = Ca,Sr), 19:25054 (R;US) 
‘Doping and vortex studies of 1/2/3 cuprates by means of uSP’, 
19:25083 (RA;US) 
Uses 
Application of high temperature superconductors to high- 
gradient magnetic separation, 19:26884 (R;US) 
HILBERT SPACE 
Spectral application of the theorem for the essential quasi- 
Fredholm spectrum, 19:26236 (R;XA;In French) 
HIPURE PROCESS 
See DESULFURIZATION 
HITREX-2 REACTOR 
See ZERO POWER REACTORS 
HL-1 TOKAMAK 
Experimental investigation of molecular beam injection in HL-1 
tokamak, 19:27001 (R;CN;In Chinese) 
HOELTER PROCESS 
See DESULFURIZATION 
HOFFMAN PROCESS 
See COAL GASIFICATION 
HOG FUEL 
See WOOD WASTES 
HOGER ONDERWIJS REACTOR 
See HOR REACTOR 
HOLLOW CATHODES 
An hollow cathode ion source as an EBIS injector for metallic el- 
ements, 19:25495 (R;FR) 
HOLMIUM 
Spin-slip model of rare earth metal helicals structures and hy- 
perfine interactions, 19:26741 (IA;RU;in Russian) 
The magnetic structure of holmium-erbium superlattices, 
19:24968 (R;US) 
HOLOGRAPHY 
Simulating the energy performance of holographic glazings, 
19:24876 (R;US) 
HOR REACTOR 
A general technique for confluence of calculational and experi- 
mental information with application to power distribution 
determination, 19:24611 (RA;IL) 
HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 
Calculation method for torque transients in drive trains of vari- 
able speed wind turbines after grid failure, 19:24026 (R;NL) 
Frequency domain modelling of wind turbine structures, 
19:24030 (R;DK) 


orthorhombic 
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Structural testing of the North Wind 250 composite rotor joint, 

19:24027 (R;US) 
HOT GAS CLEANUP 

Moving granular-bed filter development program: Topical report, 

19:23354 (R;US) 
HOT PLASMA 

Electromagnetic waves in an ultrarelativistically hot and strongly 

magnetized electron-positron plasma, 19:26924 (R;XA) 
HOT WATER 

Development of advanced heat pump for hot-tap water supply.: 
Development of the heat exchangers for binary system, 
19:24910 (R;JP;in Japanese) 

HOTELS 

Development of an overall technology for phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24831 (IA;JP;in Japanese) 

Development of comprehensive technology for phosphoric acid 
fuel cells.: Fuel cell power generation system for business 
use, 19:24853 (IA;JP;In Japanese) 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging 'Amakusa-so’ (gov- 
ernmental lodging in strong wind salt damage areas), 
19:24003 (|;JP;In Japanese) 

HOUSES 

A coupled multizone flow and radon transport model of radon en- 
try and concentrations in a crawispace house, 19:25851 (RA;Fl) 

Determination of 2@*Rn levels in houses, schools and hotels of 
Ramsar by AEO! passive radon diffusion dosimeters, 
19:25769 (IA;XA) 

Elevated radon levels in ambient air, 19:25822 (RA;Fl) 

Energy efficiency and radon mitigation, 19:25850 (RA;Fl) 

Health hazards due to radon and its daughters, 19:26125 (IA;XA) 

Impacts of a sub-slab aggregate layer and a sub-aggregate mem- 
brane on radon entry rate: Anumerical study, 19:25838 (RA;Fl) 

Insulation panel containing a vapor barrier and its application to 
the wooden house frame from the outside, 19:24892 (RA;Fl) 

Measurement of radon exhalation rate from indoor surfaces: |m- 
portance, method and equipment, 19:25571 (IA;XA) 

Monitoring of natural background radiation in some Ghanaian 
homes, 19:25771 (lA;XA) 

New houses with high radiation exposure levels, 19:25765 (IA;XA) 

Plasters and mortars with extremely high concentrations of ra- 
dium in Joachimsthal, 19:25949 (IA;XA) 

Preliminary evaluation of 2@*Rn levels in homes and offices in 
two different regions in Syria, 19:25770 (IA;XA) 

Radon in dwellings in Argentina, 19:25772 (IA;XA) 

Radon overview in natural environment and dwellings, 19:25768 
(IA;XA) 

Soil gas and radon entry potential measurements in central 
Florida houses, 19:25853 (RA;Fl) 

Unusually amplified summer or winter indoor levels of radon, 
19:25832 (RA;Fl) 

HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 

See also PEACH BOTTOM-1 REACTOR 

A vented low pressure containment strategy for the Modular High 
Temperature Gas-Cooled Reactor (MHTGR), 19:24649 (R;US) 

An air flow simulating test in the coolant channel of the core bot- 
tom of the 10 MW HTR module, 19:24122 (R;CN;In Chinese) 

INFCE Review. Pt. A: Introduction, fuel cycles and technologies, 
19:24065 (R;NL) 

Production test IP-376-D, Supplement B Irradiation of MGCR- 
HDR-3 Test Element, 19:24125 (R;US) 

Production test IP-376-D: Irradiation of MGCR-HDR-3 test ele- 
ment, 19:24124 (R;US) 

Temperature-Iinitiated Passive Cooling System (TIPACS), 
19:24123 (R;US) 

The gas turbine-modular helium reactor (GT-MHR), high effi- 
ciency, cost competitive, nuclear energy for the next century, 
19:24648 (R;US) 

Use of a temperature-initiated passive cooling system (TIPACS) 
for the modular high-temperature gas-cooled reactor cavity 
cooling system (RCCS), 19:24717 (R;US) 





HTO 
See HEAVY WATER 
HUBBARD MODEL 

A new FHNC scheme for Gutzwiller correlated wave functions, 
19:26844 (R;XA) 

An asymptotic solution of the oo - d Hubbard model, 19:26849 
(R;XA) 

Fermion-spin transformation to implement the charge-spin sep- 
aration, 19:26842 (R;XA) 

The method of evaluating quantum partition function for the 
Hubbard model, 19:26689 (R;XA) 

Tunneling of self-trapped states and formation of a band, 
19:26699 (R;XA) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 

Ebunka: Do cultural differences matter?, 19:24263 (RA;XA) 

Human reliability analysis using simulated human model, 
19:24280 (RA;XA) 

HUMAN POPULATIONS 

See also A-BOMB SURVIVORS 

Database of radionuclide measurements in Columbia River water, 
fish, waterfowl, gamebirds, and shellfish downstream of Han- 
ford’s single-pass production reactors, 1960-1970: Hanford 
Environmental Dose Reconstruction Project, 19:26165 (R;US) 

Depleted uranium human health risk assessment, Jefferson 
Proving Ground, Indiana, 19:26145 (R;US) 

Investigation on food radioactivity and estimation of internal 
dose by ingestion in two Chinese high radiation areas, 
19:26083 (IA;XA) 

Natural background radiation exposures world-wide, 19:26116 
(IA;XA) 

Programs for a study of the radiation protection dose received 
by the population in possibly high natural radiation zones in 
the Republic of Cuba, 19:25945 (IA;XA) 

Radiation exposures in Gachin region, 19:25947 (IA;XA) 

Radionuclide releases to the Columbia River from Hanford 
Operations, 1944-1971: Hanford Environmental Dose Re- 
construction Project, 19:26164 (R;US) 

User instructions for the DESCARTES environmental accumula- 
tion code: Hanford Environmental Dose Reconstruction 
Project, 19:26166 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIDIFIERS 
High pressure humidification columns: Design equations, algo- 
rithm, and computer code, 19:25401 (R;US) 
HUNGARIAN WWR-C REACTOR 
See WWR-S-BUDAPEST REACTOR 
HURRICANES 
Hurricane-type vortices in a general circulation model. Pt. 1, 
19:25787 (R;DE) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 

Enhancing thermal-hydraulic safety analysis by using pipework 
geometry databases, 19:24149 (RA;XA) 

Numerical results of Production Test IP-651-Al, Tripout Test: H 
Reactor, 19:24581 (R;US) 

HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TOLUENE 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, January 1—March 31, 1994, 19:23386 (R;US) 

Integrated project: Sorption processes for removal of airborne 
pollutants. Sub-project 2. Scientific and technical activities ac- 
companying the production of foamed zeolites: Reported 


HYDROGEN 
Nondestructive Analysis 


period: May 1, 1989 to December 31, 1990. Final report, 
19:25795 (R;DE;In German) 

On-line near-infrared spectroscopy for hydrocarbon gas analy- 
sis: Calibration model maintenance, 19:23496 (R;NO) 

Stable isotopes: generation and migration of hydrocarbons in 
evaporites, 19:25931 (RA;NO) 

HYDROCHLORIC ACID 

Development and application of a quasi-continuously working 
system for measuring the immission of acid air pollutants like 
HCl, NOz and SOz using an active collector. Pt. 2, 19:25193 
(IA;DE;In German) 

HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

Initial validation of FORCE2, 19:23415 (R;US) 

Japan-US Symposium on Finite Element Methods in Large- 
Scale Computational Fluid Dynamics: Foreign trip report, 
March 11-18, 1994, 19:26687 (R;US) 

HYDROELECTRIC POWER 

US hydropower resource assessment for Colorado, 19:23964 
(R;US) 

HYDROELECTRIC POWER PLANTS 

Methodology for integrated evaluation of environmental impacts 
of hydroelectric generation expansion, 19:23966 (I;BR;In Por- 
tuguese) 

Samambaia-H: a methodological purpose for evaluation of hydro- 
electric environmental impact, 19:23967 (1;BR;In Portuguese) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Chemisorption 

Interactions of hydrogen with alkali promoted Ru/SiO,. catalysts: 

A proton NMR study, 19:23963 (R;US) 
Combustion 

Advanced hydrogen utilization technology demonstration, 

19:24950 (R;US) 
Cross Sections 

Neutron scattering cross sections of liquid hydrogen and deu- 

terium for cold neutron production, 19:26774 (RA;JP) 
Detection 

Calibration and characterization of wide range hydrogen sen- 
sors, 19:25707 (R;US) 

The response of the Sandia Robust wide range hydrogen sen- 
sor to H2-O2 mixtures, 19:25706 (R;US) 

Detonations 

High-temperature hydrogen-air-steam detonation experiments 
in the BNL small-scale development apparatus, 19:24707 
(RA;US) 

Diffusion 

Study of implanted hydrogen behaviour in carbon-graphite ma- 
terials RGT, USB-15 and 5-d C-C composite, 19:25124 
(IA;RU;In Russian) 

Explosions 

Experimental results and analysis on hydrogen combustion, 
19:24708 (RA;US) 

Hydrogen deflagration experiments in multi-compartment ge- 
ometries, 19:24705 (RA;US) 

Results of recent NUPEC hydrogen related tests, 19:24706 
(RA;US) 

Fuel Substitution 

Alternatives to traditional transportation fuels: 
19:24948 (R;US) 

ignition 

Ignition of hydrogen-air-steam mixtures by a hot gas jet, 
19:24709 (RA;US) 

Mixing 

Hydrogen mixing experiments in the HDR-containment under 

severe accident conditions, 19:24704 (RA;US) 
Muon Reactions 

Measurement of the induced pseudoscalar coupling constant, 

Qp, Via radiative muon capture on hydrogen, 19:26584 (RA;US) 
Nondestructive Analysis 

Analysis of hydrogen in ZnSe using charged-particle beams, 

19:25180 (IA;RU;In Russian) 


An overview, 
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HYDROGEN 
Origin 


Origin 
Generation of hydrogen gas as a result of percussion drilling 
within an unconfined aquifer, south-central Washington, 
19:26204 (R;US) 
Phase Diagrams 
Calculation of phase equilibria, critical curves and excess func- 
tions for binary and ternary water-oxygen-hydrogen sytems 
up to 200 MPa and 400°C, 19:25234 (R;DE;In German) 
Phase Studies 
Calculation of phase equilibria, critical curves and excess func- 
tions for binary and ternary water-oxygen-hydrogen sytems 
up to 200 MPa and 400°C, 19:25234 (R;DE;In German) 
Research Programs 
Experimental results and analysis on hydrogen combustion, 
19:24708 (RA;US) 
Schroedinger Equation 
More about the q-deformed h-atom wave functions: Normal and 
abnormal series, 19:26229 (R;XA) 
Separation Processes 
Practical-scale tests of cryogenic molecular sieve for separating 
low-concentration hydrogen isotopes from helium, 19:27032 
(R;US) 
Spin Orientation 
Collapse and revival in the dynamics of the spin with the spin- 
orbit potential, 19:26210 (R;DE) 
Total Cross Sections 
Calculation of the total and total ionization cross sections for 
positron scattering on atomic hydrogen, 19:26660 (R;AU) 
Transport 
Integrated technical and economic assessments of transport 
and storage of hydrogen, 19:23931 (R;US) 
HYDROGEN 1 TARGET 
Nuclear structure and reaction studies of exotic nuclei, 
19:26485 (IA;RU) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FUELS 
Hydrogen-air mixing evaluation in 
19:24938 (R;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
Dependence of molecular ion dissociation on metal surface to 
internuclear axis orientation and beam temperature, 19:26702 
(IA;RU;in Russian) 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 
Tritium/hydrogen barrier development, 19:27044 (R;US) 
HYDROGEN PRODUCTION 
A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report 19, January-March, 1994, 
19:23353 (R;US) 
Fossil Energy Program annual progress report for April 1993 
through March 1994, 19:24761 (R;US) 
MSW to hydrogen, 19:23944 (R;US) 
HYDROGEN STORAGE 
Hydrogen transport and storage in engineered glass micro- 
spheres, 19:23930 (R;US) 
Type 304L stainless steel surface microstructure: Performance 
in hydride storage and acid cleaning, 19:25041 (R;US) 
HYDROGEN SULFIDES 
High temperature electrochemical separation of H2S from coal 
gasification process streams: Quarterly progress report, Jan- 
uary 1, 1994—March 31, 1994, 19:23378 (R;US) 
Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Volume 3, 


Appendix sections 8-14: Baseline Sampling Program report, 
19:23362 (R;US) 


reciprocating engines, 
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Simultaneous removal of H2S and NHg in coal gasification pro- 
cesses: [Quarterly report], January 1, 1994—March 31, 1994, 
19:23358 (R;US) 

HYDROGENATION 

Characterization of silica-doped hydrous titanium oxide 
(HTO:Si)-supported nickel molybdenum (NiMo) catalyst coat- 
ings, 19:25243 (R;US) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report for period ending March 1994, 19:23376 (R;US) 

HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYFLEX PROCESS 
See COAL GASIFICATION 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
A new path for hypernuclear research, 19:26458 (R;US) 
HYPOCENTERS 

Preliminary seismicity and focal mechanisms for the southern 
Great Basin of Nevada and California: January 1992 through 
September 1992, 19:26205 (R;US) 


| CODES 
INGRID: 3-D Mesh Generation Nonlinear Systems, 19:27106 
(CM;US) 
Integrated fuel-coolant interaction code: Assessment of stand- 
alone version 6.0, 19:24693 (RA;US) 
l-BEAM TYPE REACTORS 
See |ION BEAM FUSION REACTORS 
IAEA 


Investigation of the generation of several long-lived radionu- 
clides of importance in fusion reactor technology: Report on a 
Coordinated Research Program sponsored by the Interna- 
tional Atomic Energy Agency, 19:26893 (R;US) 

The members of the Agency, 19:27188 (R;XA;In Arabic, Chi- 
nese, English, French) 

IAEA SAFEGUARDS 

Using research metrics to evaluate the International Atomic En- 
ergy Agency guidelines on quality assurance for R&D, 
19:23867 (R;US) 

IBM COMPUTERS 
A parallel genetic algorithm for the set partitioning problem, 
19:27084 (R;US) 
IBR-1 
See IFR REACTOR 
IBR-2 REACTOR 

Comparison of the noise diagnostics systems based on the pat- 

tern recognition and discriminant methods, 19:24621 (R;XJ) 
ICE CAPS 
The last glaciation of Scandinavia. A model of the Weichselian 
ice sheet, 19:25979 (R;SE;In Swedish) 
ICF DEVICES 
Inertial thermonuclear fusion by laser, 19:26999 (R;FR;In French) 
ICl PROCESS : 
See DESULFURIZATION 
ICR HEATING 
Comments on finite Larmor radius models for ion cyclotron 
range of frequencies heating in tokamaks, 19:26983 (R;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT 

Assessment of aircraft impact probabilities at the Idaho Chemi- 
cal Processing Plant: Revision 1, 19:23891 (R;US) 

Development of simulated contamination (SIMCON) and miscel- 
laneous decontamination scoping tests, 19:23892 (R;US) 

ICPP radioactive liquid and calcine waste technologies evalua- 
tion: Interim report, 19:23762 (R;US) 

Optimization of mathematical models for soil structure interac- 
tion, 19:23754 (R;US) 

Soil pressures due to construction surface loads INEL Waste 
Tank Farm vaults, 19:23756 (R;US) 





IDAHO NATIONAL ENGINEERING LABORATORY 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental impact Statement: Volume 2, Part B, 
19:23624 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix A: 
Hanford Site Spent Nuclear Fuel Management Program, 
19:23796 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part A, 
19:23795 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, 19:24753 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs draft 
environmental impact statement: Summary, 19:23793 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, 19:24753 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part A, 
19:23795 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part B, 
19:23624 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix B: 
Idaho National Engineering Laboratory Spent Nuclear Fuel 
Management Program, 19:23794 (R;US) 

Evaluation of soil washing for radiologically contaminated soils, 
19:23760 (R;US) 

INEL Radioactive Liquid Waste Management Plan, 19:23761 
(R;US) 

Idaho National Engineering Laboratory Environmental! Restora- 
tion Program Schedule Contingency Evaluation Report, 
19:23852 (R;US) 

Use of base isolation techniques for the design of high-level 
waste storage facility enclosure at INEL, 19:23757 (R;US) 

IDENTIFICATION SYSTEMS 

Reliability of the fuel identification procedure used by COGEMA 
during cask loading for shipment to LA HAGUE, 19:25363 
(IA;JP) 

IEAR-1 REACTOR 

Control rod calculations for the project of the radioisotope pro- 

ducer reactor new conception, 19:24603 (R;BR;In Portuguese) 
IFP PROCESS 
See DESULFURIZATION 


IFR REACTOR 
Interdiffusion between U-Pu-Zr fuel and HT9 cladding, 19:24161 
(R;US) 
IGNEOUS ROCKS 
See also PLUTONIC ROCKS 


Geology and petrology of alkaline Massif from Ilha de Vitoria, 
Sao Paulo State, 19:25164 (|;BR;In Portuguese) 


IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 


INDIAN OCEAN 


ILLINOIS 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January-March 
1994, 19:23455 (R;US) 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: Fourth quarterly report, [October 1, 
1993—December 31, 1993], 19:23454 (R;US) 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January-March 
1994, 19:23455 (R;US) 

ILLITE 

Late diagenesis and thermal history of the Middle Ordovician St. 
Peter sandstone, Michigan basin: some evidence from illite 
K/Ar ages and 18/160 ratios, 19:25932 (RA;NO) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE CONVERTERS 

Identification of radionuclide in radioactivity measurement with 
imaging plate, 19:25646 (RA;JP) 

X-ray or UV-ray imaging sensor utilizing optically stimulated lu- 
minescence phenomenon in Eu-doped KCl phosphors, 
19:25651 (RA;JP) 

IMAGE PROCESSING 

CANDID: Comparison algorithm for navigating digital image 
databases, 19:27154 (R;US) 

Segmentation and cooperative fusion of laser radar image data, 
19:25319 (R;US) 

IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
IN-CORE THERMIONIC REACTOR 
See THERMIONIC REACTORS 
ZERO POWER REACTORS 
IN-SITU GASIFICATION 

Sampling and analyses report for the September 1989 postburn 
sampling at the RMi UCG Site, Hanna, Wyoming, 19:23351 
(R;US) 

IN-SITU PROCESSING 

See also IN-SITU GASIFICATION 

Laboratory test plan in-well vapor stripping system, 19:25988 
(R;US) 

INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, 1 
October-31 December 1993, 19:25760 (R;US) 

INCOLOY 825 

Multi-barrier borehole canister designs for a tuff repository, 

19:23611 (R;US) 
INCOLOY ALLOYS 

Effects of internal helium on tensile properties of austenitic 

stainless steels and related alloys at 820°C, 19:25040 (R;US) 
INCOMPRESSIBLE FLOW 

Theory of random advection in two dimensions, 19:25405 (IA;IL) 

Two methods for the study of vortex patch evolution on locally 
refined grids, 19:25409 (R;US) 

INCONEL 600 

NaK pool-boiler bench-scale receiver durability test: Test results 

and materials analysis, 19:24008 (R;US) 
INDIA 

A review of the studies of high background areas of the S-W 
coast of India, 19:26119 (IA;XA) 

Pathways of internal exposures in a high background area, 
19:26122 (1A;XA) 

INDIAN OCEAN 

Parameterizations in high resolution isopycnal wind-driven 
ocean models: Progress report, January 1, 1993—December 
31, 1993, 19:26004 (R;US) 
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INDIANA 


INDIANA 

Toxicological evaluation of sediment samples from Burns Har- 

bor, Porter County, Indiana, 19:26036 (R;US) 
INDIRECT DRIVE LASER IMPLOSION 

Review of drive symmetry measurement and control experi- 

ments on the Nova laser system, 19:27035 (R;US) 
INDIUM ALLOYS 

Hyperfine interactions for tin impurity atoms in Uln3, UCuGe and 
UCu2Ge> intermetallics, 19:25006 (IA;RU;In Russian) 

Spin fluctuation in U(in, Sn)3 heavy-fermion paramagnetic, 
19:26742 (IA;RU;In Russian) 

INDIUM CHLORIDES 

Hyperfine and quadrupole interactions of Fe*+ in CspNalnCl, 

crystal, 19:26722 (IA;RU;In Russian) 
INDIUM OXIDES 

On the deposition parameters of indium oxide (10) and tin oxide 

(TO) by reactive evaporation technique, 19:25226 (I;MY) 
INDIUM PHOSPHIDES 

Influence of intensive irradiation and particle energy on deep 

center formation effect in n-InP, 19:26824 (IA;RU;In Russian) 
INDIUM SELENIDES 

Summary of known linear and nonlinear optical properties of 

LilnS2, 19:25444 (R;US) 
INDONESIA 

Measurement of natural radiation in hot spring areas in West 

Java, 19:26021 (IA;XA) 
INDOOR AIR POLLUTION 
Indoor Air ‘93. Particles, 
19:25817 (R;Fl) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COKING PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 

Enforcement actions: Significant actions resolved, industrial li- 
censees: Quarterly progress report, January-March 1994, 
19:24185 (R;US) 

Extending existing thermal comfort standards to work spaces, 
19:24889 (RA;Fl) 

Probabilistic modeling on the influence of inaccuracies in thermo- 
dynamic properties on process plant design, 19:23497 (R;NO) 

The cost and performance of utility commercial lighting pro- 
grams: A report from the Database on Energy Efficiency 
Programs (DEEP) project, 19:24926 (R;US) 

Thermal comfort for factory workers in Malaysia, 19:24888 (RA;Fl) 

INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
GEOTHERMAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 

Costs and benefits of industrial reporting and voluntary targets 
for energy efficiency. A report to the Congress of the United 
States: Volume II: Appendices, 19:24872 (R;US) 

Costs and benefits of industrial reporting and voluntary targets 
for energy efficiency. A report to the Congress of the United 
States: Volume |: Main report, 19:24871 (R;US) 

Guide to research facilities, 19:24758 (R;US) 

Vintage-level energy and environmental performance of manu- 
facturing establishments, 19:24908 (R;US) 

INERTIAL CONFINEMENT 

Recent TWOQUICK particle simulations of one- and two- stage 
transmission lines and diodes on PBFA and SABRE, 
19:26987 (R;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFECTIOUS DISEASES 
See also VIRAL DISEASES 
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Enzymes in modern assay systems, 19:26075 (RA;XA) 
INFORMATION DISSEMINATION 

Medical information and the right to privacy, 19:26059 (R;US) 

Preparing technical text for translation: A comparison between 
international English and methods for simplifying language, 
19:27179 (R;US) 

INFORMATION NEEDS 

A strategic view on nuclear data needs. Report by the NEA Sec- 

retariat, 19:27178 (R;XN;In English, French) 
INFORMATION SYSTEMS 
Cradle-to-Grave Tracking and process and modeling using GIS 
techniques, 19:23706 (R;US) 
INFORMATION THEORY 
Assignment of uncertainties to scientific data, 19:27124 (RA;IL) 
INHALATION TOXICOLOGY RESEARCH INSTITUTE 

1992 Annual performance report for Environmental Monitoring 
and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 

1993 Annual performance report for Environmental Oversight 
and Monitoring at Department of Energy facilities in New Mex- 
ico, 19:25896 (R;US) 

INHOMOGENEOUS PLASMA 
Gyrokinetic approach to the propagation of electromagnetic 
waves in nonuniform bounded plasma slabs, 19:26972 (R;CH) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJURIES 

See also RADIATION INJURIES 

Personnel injuries/illnesses associated with natural environment 
hazards, 19:26183 (RA;US) 

INNS 
See HOTELS 
INORGANIC COMPOUNDS 

100 Area excavation treatability study data validation report, 

19:23819 (R;US) 
INORGANIC PHOSPHORS 

Relationship between microstructure and efficiency of scintillat- 

ing glasses, 19:25677 (R;US) 
INSPECTION 

Reassessment of safeguards parameters, 19:23906 (R;US) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution fuel cell power generation system 
(high-temperature, high-perssure type), 19:24829 (IA;JP;In 
Japanese) 

Researches on phosphoric acid fuel cell power generation sys- 
tem.: Research and development of dispersed generation 
type fuel cell power generation system.(low-temperature, low- 
pressure type), 19:24828 (IA;JP;In Japanese) 

INSTITUTO DE ENERGIA ATOMICA Ri 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INTEGRAL EQUATIONS 
On solutions of Sacherer integral equation, 19:25470 (R;US) 
INTEGRATED CIRCUITS 

Computer-aided design-verification vector generation, 19:25435 
(R;US) 

INTERACTING BOSON MODEL 

From the shell model to the interacting boson model, 19:26375 
(R;US) 

Quantum chaos and tridiagonal Hamiltonians, 19:26477 (IA;RU) 

Relation between interacting vector boson model and some ver- 
sions of the interacting boson approximation, 19:26468 (IA;BG) 

INTERCONNECTED POWER SYSTEMS 

Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (|;JP;in Japanese) 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging 'Amakusa-so’ (gov- 


ernmental lodging in strong wind salt damage areas), 
19:24003 (I;JP;in Japanese) 





Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agricultural 
Center, 19:24004 (I;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;in Japanese) 

INTEREST GROUPS 

Energy efficiency advocacy groups: A study of selected interac- 

tive efforts and independent initiatives, 19:24931 (R;US) 
INTERFACES 

Determination of interface structure and bonding at atomic reso- 
lution in the STEM, 19:25150 (R;US) 

Propagation of waves at the loosely bonded interface of two 
porous elastic half-spaces, 19:26269 (R;XA) 

INTERFEROMETERS 
A microwave interferometer to measure transient properties, 
19:25714 (R;US) 
INTERMEDIATE MASS NUCLEI 
See also ANTIMONY 121 

ANTIMONY 123 
BARIUM 137 
CESIUM 125 
CESIUM 127 
CESIUM 137 
COBALT 57 
COBALT 60 
IODINE 119 
IODINE 121 
IODINE 125 
IODINE 127 
IODINE 129 
IODINE 131 
IRON 57 
KRYPTON 85 
PALLADIUM 102 
PALLADIUM 110 
RARE EARTH NUCLEI! 
STRONTIUM 90 
TIN 116 
TUNGSTEN 179 
XENON 136 

Different approaches in the study of sub-barrier fusion, 
19:26552 (IA;RU) 

Nuclear structure at finite temperature, 19:26479 (IA;RU) 

The fermion dynamical symmetry model and superdeformation, 
19:26483 (IA;RU) 

INTERMEDIATE NEUTRONS 

A calculational study of intermediate neutron spectrometry 
based on the detection of successive two reactions with a hy- 
drogen recoil followed by a neutron capture, 19:25647 (RA;JP) 

INTERMEDIATE STRUCTURE 

The behaviour of generons in intranuclear matter, 19:26474 
(R;Xv) 

INTERMETALLIC COMPOUNDS 

Area size of HF-field formation on Sn impurities in rare earth 
metals, 19:26749 (IA;RU;In Russian) 

Moessbauer and magnetic study of SmFe,;_,Co,Ti com- 
pounds, 19:26751 (IA;RU;In Russian) 

Moessbauer study of hyperfine interactions in Er (Fe; _,Mnx)2 
system, 19:26743 (IA;RU;In Russian) 

RMo2 type zone magnetic neutron diffraction analysis, 19:26744 
(IA;RU;in Russian) 

Spin fluctuation in U(In, Sn)3 heavy-fermion paramagnetic, 
19:26742 (IA;RU;In Russian) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 

Comparison of in-cylinder scavenging flows in a two-stroke cycle 

engine under motored and fired conditions, 19:24939 (R;US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 


ION BEAMS 


INTERSECTING BEAMS 

See COLLIDING BEAMS 
INTRUSIVE ROCKS 

See PLUTONIC ROCKS 
INVAR 

Evolution of Ti alloyed Fe-Ni invar magnetic structure under elec- 
tron low temperature irradiation, 19:26792 (IA;RU;In Russian) 

Magnetic hyperfine structure of Fe-Ni invars with Ti, Al, Si, Zr 
impurities under intense mechanical actions, 19:24999 
(IA;RU;In Russian) 

Relashionship Pes Pt invar NGR-spectra behaviour and magnetic 
proiperties to heat treatment, 19:26755 (IA;RU;In Russian) 

INVENTORIES 

Harmonization of emission inventorying in the EMEP countries: 

Final report, 19:25857 (R;NO) 
INVERSE SCATTERING PROBLEM 

Inversion of potentials with a spin-orbit term, 19:26519 (IA;AT;In 

German) 
INVERTERS 

An experimental comparison of the characteristics of seven 
commercial PV-inverters, 19:23992 (R;NL) 

Research and development of a phosphoric and fuel cell power 
generation system.: Research and development of a dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24820 (IA;JP;in Japanese) 

Testing of inverters for grid connected PV systems, 19:23993 
(R;NL) 

IODINE 119 

Systematic Nuclear Structure Studies of Z=53, 55 Isotopes, 

19:26507 (IA;BG) 
IODINE 121 

Systematic Nuclear Structure Studies of Z=53, 55 Isotopes, 

19:26507 (IA;BG) 
IODINE 125 

A comparative study of 19-iodocholesterol-'*5| 3-acetate and 
Na‘?>1 in liquid scintillation measurements, 19:25145 (R;ES;In 
Spanish) 

IODINE 127 

Soil-plant-transfer factors for I-129 and pasture vegetation, 

19:25963 (R;DE;In German) 
IODINE 129 

Soil-plant-transfer factors for |-129 and pasture vegetation, 

19:25963 (R;DE;In German) 
IODINE 131 

Laboratory notebook, August 2, 1951—September 28, 1951, 
19:23514 (R;US) 

User instructions for the DESCARTES environmental accumula- 
tion code: Hanford Environmental Dose Reconstruction 
Project, 19:26166 (R;US) 

ION BEAM FUSION REACTORS 

Characterization of a high-resolution framing-camera diagnostic 
for SABRE ion beam measurements, 19:27053 (R;US) 

Control of a large vacuum wave precursor on the SABRE vokt- 
age adder MITL and extraction ion diode, 19:27052 (R;US) 

Improved field geometries for SABRE extraction ion diode oper- 
ation with passive ion sources, 19:27054 (R;US) 

1ON BEAM INJECTION 

An hollow cathode ion source as an EBIS injector for metallic el- 
ements, 19:25495 (R;FR) 

1ON BEAM TARGETS 

Development of thermal design method of rotating target for DT 
neutron source, 19:27027 (R;JP;in Japanese) 

ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also ALUMINIUM 27 BEAMS 
GOLD 197 BEAMS 
XENON 136 BEAMS 

Characterization of a high-resolution framing-camera diagnostic 
for SABRE ion beam measurements, 19:27053 (R;US) 

lon beam diagnosis, 19:25568 (R;DE) 

lon beam generation and propagation for plasma processing 
applications, 19:26836 (R;US) 
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ION BEAMS 


Irradiation of 135 MeV/u carbon and neon beams for studies of 
radiation biology, 19:25467 (R;JP) 

Particle motion in crystalline beams, 19:25541 (R;US) 

Phase space compression by frictional forces, 19:25529 (RA;US) 

Study of the effect of the space charge using SYNCH, 19:25542 
(R;US) 

The PIAFE project at Grenoble, 19:25508 (IA;RU) 

The isospin laboratory, A North American Radioactive-Beams 
Project, 19:25507 (IA;RU) 

ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
Charge state distributions from highly charged ions channeled 
at a metal surface, 19:26788 (R;US) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE 

Sorption by cation exchange: Incorporation of a cation exchange 

model into geochemical computer codes, 19:25974 (R;CH) 
ION EXCHANGE MATERIALS 
Year-end report for UST: Cesium extraction testing project 
DOE/DT&E TTP No. SR1-03-20-01, 19:25210 (R;US) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

Paramagnetic defects in silicon induced by high energy (16 
MeV) nitrogen ion implantation, 19:26818 (IA;RU;In Russian) 

Study of defects induced by boron ion implantation in silicon 
crystals with different impurity composition, 19:26817 
(IA;RU;In Russian) 

1ON MICROPROBE ANALYSIS 

Peculiarity of ion resonance elastic scattering use in nuclear mi- 

croanalysis, 19:26820 (IA;RU;In Russian) 
ION PROBES 
A 6 MeV heavy ion beam probe for the large helical device, 
19:27042 (R;JP) 
ION SOURCES 
See also DUOPLASMATRONS 
ELECTRON BEAM ION SOURCES 

A high efficiency thermal ionization source adapted to mass 
spectrometers, 19:25195 (R;US) 

Initial design of a 1 megawatt average, 150 kilovolt pulse modu- 
lator for an industrial plasma source ion implantation 
processor, 19:26835 (R;US) 

System design and operation of a 100 kilovolt, 2 kilohertz pulse 
modulator for plasma source ion implantation, 19:23927 (R;US) 

1ON-ATOM COLLISIONS 

Kinetic equation of ionic mixing, 19:26637 (IA;RU;In Russian) 

Simulation of atom collision cascades in irradiations of polymer 
targets by light ions, 19:26620 (IA;RU;In Russian) 

IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION 

Calculation of ionization with an error estimate, 19:26658 (R;AU) 

Evolution from perturbative to field-ionization regimes through 
electron spectroscopy, 19:26649 (R;FR) 

IONIZATION CALORIMETERS 

See SHOWER COUNTERS 

IONIZATION CHAMBERS 

Multi-parameter measurement using gridded-ionization cham- 
ber, 19:25649 (RA;JP) 

On the recombination model for the energy resolution in ionization 
chamber filled with liquid Argon or Xenon, 19:25637 (RA;JP) 

IONS 

See also FLUORINE IONS 

GOLD IONS 
HEAVY IONS 
HELIUM IONS 
HYDROGEN IONS 
IRON IONS 
MOLECULAR IONS 
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THALLIUM IONS 
URANIUM IONS 
Profile of ion energy release in passing over layered matter, 
19:26612 (IA;RU;In Russian) 
IONS (MOLECULAR) 
See MOLECULAR IONS 


IPNS-| SYNCHROTRON 
Experience with IPNS targets, 19:25482 (R;US) 
IRAN 

A national program for the determination of 22®Ra in public wa- 
ter supplies of Iran, 19:26020 (IA;XA) 

Determination of ®@*Rn levels in houses, schools and hotels of 
Ramsar by AEO! passive radon diffusion dosimeters, 
19:25769 (IA;XA) 

Determination of trace elements including uranium of water in 
Ramsar area, 19:26019 (IA;XA) 

Recent radiological studies of high level natural radiation areas 
of Ramsar, 19:25764 (IA;XA) 

Studies on the natural radiation levels around the Caspian sea 
area, 19:25946 (IA;XA) 

IRON 

Constructed wetlands for municipal solid waste landfill leachate 
treatment: Final report, 19:24921 (R;US) 

Determination of manganese, copper, zinc, iron and molybde- 
num in animal blood sample by neutron activation analysis, 
19:25207 (R;TH) 

Effect of iron doping on Y-Ba-Cu-O, 19:25064 (I;MY;In Malay) 

Leachate treatment system using constructed wetlands, Town of 
Fenton sanitary landfill, Broome County, New York: Final re- 
port, 19:24922 (R;US) 

Magnetic and structural instabilities of ultrathin Fe(100) wedges, 
19:24965 (R;US) 

Moessbauer study of phase transformation in iron-oxygen and 
iron-boron implanted systems, 19:26735 (IA;RU;in Russian) 
Technology development for iron Fischer-Tropsch catalysts: 
Technical progress report No. 12, June 26, 1993-September 

26, 1993, 19:23962 (R;US) 

The chemistry and physics of transition metal clusters, 

19:25214 (R;US) 
IRON 57 

Moessbauer studies of medicinal plants, 19:25174 (IA;RU;In 
Russian) 

Oxygen exchange in YBaCu3O¢,, ceramics. In situ Moessbauer 
spectroscopy at high temperatures, 19:25177 (IA;RU;In Rus- 
sian) 

IRON ALLOYS 

See also IRON BASE ALLOYS 

Hyperfine characteristics and magnetic properties of Fe-Nd sys- 
tem hydrated alloys, 19:26728 (IA;RU;In Russian) 

Hyperfine fields and magnetic moments in CeFe2 and LuFes 
Laves compounds, 19:26752 (IA;RU;In Russian) 

Hyperfine fields and magnetic moments in Co-Ni-Fe hep alloys, 
19:26745 (IA;RU;in Russian) 

Magnetic behaviour of Fe and Co atoms in AuFe system near 
percolation: Moessbauer and nuclei-oriented study, 19:26715 
(IA;RU;In Russian) 

Mathematical simulation of energy structure of purely nuclear 
Moessbauer quadrupole reflexes given some crystallographic 
non-equal-position of resonance nuclei, 19:26718 (IA;RU;In 
Russian) 

NGR spectroscopy of iron-manganese alloys under pressure in- 
situ, 19:26731 (IA;RU;In Russian) 

Structural transformation and precursor phenomena in advanced 
materials: Theory and experiments: Final report: Short title, 
Complex materials, Proposal No. 91-DE-002, 19:25037 (R;US) 

Study of magnetic hyperfine interactions of 5” Fe and '®'Ta nuclei 
in NdFez high pressure phase, 19:26753 (IA;RU;In Russian) 

IRON BASE ALLOYS 
See also CAST IRON 
INVAR 
STEELS 

Comparison of NGR spectra of Fe3Pt and pure Fe near Tc*, 

19:26763 (IA;RU;In Russian) 





Distribution of hyperfine magnetic fields on the nuclei of 3-d 
metals in amorphous alloys, 19:26512 (IA;RU;In Russian) 

Effect of low temperature annealing on field distribution on Fe 
nuclei in iron based fast-quenched alloys, 19:26739 (IA;RU;In 
Russian) 

Hyperfine interactions in Fe-B-T(T=3d, 5d elements) at low tem- 
peratures and strong magnetic fields, 19:25004 (IA;RU;In 
Russian) 

Isothermal annealing effects on p(H) distribution on 5:7Fe nuclei 
in (Fe;_,Vx)g3B;7 amorphous alloys, 19:25003 (IA;RU;In 
Russian) 

Medium and local moments on iron aatoms in microcrystalline 
and amorphous iron-phosphorus alloys, 19:25005 (IA;RU;In 
Russian) 

Moessbauer study of powerful ion beam effects on alloys, 
19:26729 (IA;RU;In Russian) 

On nature of quadrupole duplicate asymmetry in Moessbauer 
spectra of Fe base amorphous alloys, 19:26748 (IA;RU;In 
Russian) 

Variations in magnetic properties of Feg,_,W,B,.6(X=0-5) sys- 
tem amorphous alloys on crystallization, 19:25000 (IA;RU;In 
Russian) 

Void swelling in binary Fe-Cr alloys at 200 DPA, 19:25033 (R;US) 

IRON CARBIDES 

See also CAST IRON 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report for period ending Decem- 
ber 1993, 19:23369 (R;US) 

IRON COMPLEXES 

See also FERROCYANIDES 

1: Redox chemistry of bimetallic fulvalene complexes; 2: Oligo- 
cyclopentadienyl complexes, 19:25245 (R;US) 

IRON COMPOUNDS 
See also FERRATES 
FERRITES 
IRON CARBIDES 
IRON HYDROXIDES 
IRON OXIDES 
IRON SULFIDES 

Application of a wide-band energy-dispersion filter in the PIXE 
analysis of fiber optics materials, 19:25183 (IA;RU;In Russian) 

Investigation of iron states under Fe** oxidation by N. ferrooxi- 
dants bacteria, 19:25175 (IA;RU;In Russian) 

Moessbauer studies of medicinal plants, 19:25174 (IA;RU;In 
Russian) 

IRON GARNETS 
See FERRITE GARNETS 
IRON HYDROXIDES 

Problem of diagnostics of ultradispersed natural Fe-Mn hydrox- 

ides from Moessbauer spectra, 19:25173 (IA;RU;in Russian) 
IRON IONS 

An hollow cathode ion source as an EBIS injector for metallic el- 

ements, 19:25495 (R;FR) 
IRON OXIDES 

119Sn and 5°Fe nuclei hyperfine interactions in Fe2Ti; _,SnxOs 
concentrated spin glass, 19:26737 (IA;RU;In Russian) 

Hyperfine fields on nuclei and peculiarity hexa-ferrite magnetic 
structure formation, 19:26746 (IA;RU;in Russian) 

Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 

IRON SULFIDES 

57Fe nuclei hyperfine interactions in X-ray amorphous hydrogen 

contained iron sulfide, 19:26736 (IA;RU;In Russian) 
IRRADIATION CAPSULES 

Irradiation test data for PT-IP-296-D swelling test of natural and 
three per cent enriched uranium, Capsules No. 4, 5, and 6, 
19:24464 (R;US) 

IRREDUCIBLE REPRESENTATIONS 
Vector bundles as direct images of line bundles, 19:26226 (R;XA) 
ISING MODEL 


Continuous local symmetry in Ising-type models, 19:26852 
(R;XA) 


ITER TOKAMAK 


Magnetic properties of the three-dimensional |sing model with 
an interface amorphization, 19:26690 (R;XA) 

Rigorous spin-spin correlation function of Ising model on a spe- 
cial kind of Sierpinski Carpets, 19:26693 (R;XA) 

ISLANDS 
See also INDONESIA 
OKINAWA 
SRI LANKA 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24842 (IA;JP;In 
Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24837 (iA;JP;In 
Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24842 (iA;JP;In 
Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24837 (IA;JP;in 
Japanese) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24849 (IA;JP;In 
Japanese) 

ISOMERIC TRANSITION ISOTOPES 

See also BARIUM 137 

COBALT 60 
FLUORINE 18 
GADOLINIUM 147 
IODINE 121 
KRYPTON 85 
LEAD 199 

LEAD 200 
MERCURY 194 
NEPTUNIUM 237 
POLONIUM 210 
TERBIUM 147 
TUNGSTEN 179 
URANIUM 235 

Perspectives of direct experimental calibration of Moessbauer 
isomer shift, 19:25587 (IA;RU) 

ISOTOPE APPLICATIONS 

See also TRACER TECHNIQUES 

Proceedings of 1. international symposium on applied isotope 
geochemistry (AIG-1): Program and abstracts, 19:25926 
(R;NO) 

ISOTOPE DATING 

10Be in 5.4 Ma sequence of loss-fluvial-lacustrine sediments 
from North China: chronologic and climatic implications, 
19:25938 (RA;NO) 

ISOTOPE ENRICHED MATERIALS 

See also ENRICHED URANIUM 

Application of cadmium-zinc-telluride detectors in U-235 enrich- 
ment measurements, 19:23909 (R;US) 

ISOTOPE SHIFT 
See SPECTRAL SHIFT 


ISOTOPIC SHIFT 
See SPECTRAL SHIFT 
ISRAEL 
Energy 93, energy in Israel: Data, acctivities, policies and pro- 
grams, 19:24785 (R;IL) 
ITER TOKAMAK 


Core fueling to produce peaked density profiles in large toka- 
maks, 19:27045 (R;US) 
ITER EDA Newsletter. V.3, no.3, 19:27019 (1;XA) 
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ITER TOKAMAK 


ITER EDA Newsletter. V.3, no.4 (International Thermonuclear 
Experimental Reactor Engineering Design Activities.), 
19:27020 (I;XA) 

ITER EDA newsletter. V. 3, no. 2, 19:27016 (I;XA) 

In-vessel ITER tubing failure rates for selected materials and 
coolants, 19:27011 (R;US) 

Prospects for toroidal fusion reactors, 19:27003 (R;US) 

Radioactive waste produced by DEMO and commercial fusion 
reactors extrapolated from ITER and advanced data bases, 
19:27005 (R;US) 

The EC conceptual design proposal of a water-cooled convert- 
ible blanket for ITER, 19:26998 (R;FR) 

ITERATIVE METHODS 

Applications of automatic differentiation in CFD, 19:27090 (R;US) 

Parallel performance of a symmetric eigensolver based on the In- 
variant Subspace Decomposition approach, 19:27088 (R;US) 

ITR REACTOR 
See THERMIONIC REACTORS 
ZERO POWER REACTORS 
ITRI 
See INHALATION TOXICOLOGY RESEARCH INSTITUTE 


J 


J CODES 
Benchmark tests of JENDL-3 and ENDF/B-VI: Integral data 
analyses, 19:24215 (RA;JP) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Cancer mortality rates by geographic distribution and levels of 
natural radiation dose in Japan, 19:26135 (IA;XA) 
Coal energy that is friendly to the earth, 19:23431 (IA;JP;In 
Japanese) 
Technical guidelines for aseismic design of nuclear power 
plants, 19:24070 (R;US) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JATR REACTOR 
Characteristics of plutonium utilization in the heavy- 
water-moderated, boiling-light-water-cooled reactor Fugen, 
19:24141 (RA;XA) 
JECCO PROCESS 
See DESULFURIZATION 
JET MODEL 
Recent QCD results from the Tevatron pp collider at ,/s = 1.8 
TeV, 19:26396 (R;US) 
JINR 
JINR rapid communications: Collection, 19:26472 (R;XJ;In Rus- 
sian) 
JINR SYNCHROTRON 
Spallation neutron source with hard energy spectrum for detec- 


tor component testing at the Dubna synchrophasotron, 
19:25504 (RA;XJ) 


The accelerator complex of LHE, 19:25461 (RA;RU) 
Users handbook, 19:25599 (R;RU) 
JMTR REACTOR 
JMTR irradiation handbook, 19:24619 (R;JP;In Japanese) 
JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS 
See also EXPANSION JOINTS 
WELDED JOINTS 
Rear crossheader fitting inspection B, D, and F Reactors, 
19:24423 (R-:US) 
JOSEPHSON JUNCTIONS 
Breakdown of the law of large numbers in Josephson junction 
series arrays, 19:26863 (R;XA) 
Critical dynamics and plastic flow in disordered Josephson junc- 
tion arrays, 19:26862 (R;XA) 
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Order and turbulence in rf-driven Josephson junction series ar- 
rays, 19:26864 (R;XA) 


K 


K CODES 
KENO V.a certification package, 19:25396 (R;US) 
KORP-1—a program for calculating the direct (n, p) or (p, n) re- 
action by using DWBA method, 19:26527 (R;CN) 
K REACTOR 
Seismic probabilistic risk assessment for K reactor at the DOE 
Savannah River site, 19:24639 (RA;US) 
K-25 PLANT 
See ORGDP 
KANSAS 
Improved oil recovery in fluvial dominated deltaic reservoirs of 
Kansas, Near-term: Third quarterly report, January 1, 1994— 
April 1, 1994, 19:23456 (R;US) 
KAONS 
See also KAONS PLUS 
On the radial excitations of the light mesons, 19:26441 (RA;XJ) 
Sign-Selected Quadrupole Train, 19:25476 (R;US) 
KAONS PLUS 
Chiral anomalies in non-leptonic decays within chiral perturba- 
tion theory at the quark level, 19:26405 (R;XA) 
KAPPA-725 RESONANCES 
See MESONS 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELVIN-HELMHOLTZ INSTABILITY 
See HELMHOLTZ INSTABILITY 
KERNELS (FUEL) 
See FUEL PARTICLES 
KERNKRAFTWERK LINGEN 
See LINGEN REACTOR 
KEROGEN 
Chemical kerogen decomposition in type-ll kerogens in the 
Posidonia shale of the Hilsmulde in northwestern Germany 
and of the Parisian basin, 19:23442 (R;DE;in German) 
KFKI REACTOR 
See WWR-S-BUDAPEST REACTOR 
KICKER MAGNETS 
The APS ceramic chambers, 19:25480 (R;US) 
Transmission line analysis of dielectric-loaded ferrite kicker, 
19:25491 (R;US) 
KILN INCINERATORS 
See INCINERATORS 
KILNS 
USDOE Innovative Clean Coal Technology Demonstration 
Project: Passamaquoddy Technology Recovery Scrubber™: 
Final report: Volume 1, 19:24912 (R;US) 
KINETICS EQUATIONS (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
New determination of —Vus— from K,3* decay, 19:26410 (R;XJ) 
KOPPERS VACUUM CARBONATE PROCESS 
See DESULFURIZATION 
KOREA (NORTH) 
See NORTH KOREA 
KOZLODUY-2 REACTOR 
Neutron physics analysis of core reserve at Cycle 17 of 
Kozloduy-2 unit, 19:24115 (1;BG;In Bulgarian) 
KRYPTON 
Dependence on impact collision parameter of mean-energy loss 
protons on argon and krypton atoms, 19:26617 (IA;RU;in 
Russian) 
KRYPTON 85 
Laboratory sensor design for fiber-optic detection of ®Kr, 
19:25674 (R;US) 





KRYPTON 86 REACTIONS 
Longitudinal momenta and production cross-sections of iso- 
topes formed by fragmentation of a 500 AxMeV ®®kr beam, 
19:26533 (R;DE) 
KUREHA ACETATE PROCESS 
See DESULFURIZATION 
KVB PROCESS 
See DESULFURIZATION 
KWL REACTOR 
See LINGEN REACTOR 
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L WAVES 

See SEISMIC SURFACE WAVES 
L-ALANINE 

See ALANINE-L 
L-ALANINE-ALPHA 

See ALANINE-L 
LA REINA REACTOR 

See RESEARCH REACTORS 
LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 

A comparative study of 19-iodocholesterol-'25| 3-acetate and 
Na'>| in liquid scintillation measurements, 19:25145 (R;ES;In 
Spanish) 

LABORATORIES 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 

International Technology Exchange Division: 1993 Annual re- 
port, 19:24754 (R;US) 

Laboratory notebook, August 2, 1951-September 28, 1951, 
19:23514 (R;US) 

Monthly report of radioisotopes research and development: 
Hanford Laboratories, September 1964, 19:23524 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part B, Dis- 
mantlement, Remedial action, 19:23873 (R;US) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agriculturral 
Center, 19:24004 (1;JP;In Japanese) 

Starting up a new U.S. Department of Energy Analytical Labora- 
tory at the Hanford site, 19:25208 (R;US) 

LABORATORY BUILDINGS 
Building Codes 
U.B.C.: Past, present and future, 19:25310 (RA;US) 
Design 

Seismic design and evaluation criteria for DOE facilities (DOE- 
STD-1020-XX), 19:25268 (RA;US) 

Which 84th percentile do you mean?, 19:25277 (RA;US) 

Floods 
Estimating extreme flood probabilities, 19:23836 (RA;US) 
Hazards 

Natural phenomena issues - a challenge for DOE, 19:25286 

(RA;US) 
In-Service Inspection 

Inservice inspections for structural integrity of structures, sys- 

tems, and components, 19:25281 (RA;US) 
Recommendations 

Performance categorization of structures systems & compo- 

nents and related issues, 19:25269 (RA;US) 
Remedial Action 

Seismic modifications to the Hot and Suspect Repair area Ar- 

gone National Laboratory - West, 19:23604 (RA;US) 
Safety Analysis 

Life safety and seismic hazards selecting buildings for review 
and questions still to answer, 19:25292 (RA;US) 

Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:25280 (RA;US) 

Natural phenomena issues - a challenge for DOE, 19:25286 
(RA;US) 


LAGRANGIAN FIELD THEORY 


Seismic equipment qualification at Rocky Flats Plant: Lessons 
learned, 19:25307 (RA;US) 

Seismic qualification of safety class 3 and non-safety class 4 
commodities at the Hanford Site, 19:25296 (RA;US) 

Use of experience data for DOE seismic evaluations, 19:25297 
(RA;US) 

Worst case selection, 19:25294 (RA;US) 

Safety Standards 

Performance categorization of structures systems & compo- 

nents and related issues, 19:25269 (RA;US) 
Seismic Effects 

Department of Energy Natural Phenomena Hazards Mitigation 
Policy, 19:25267 (RA;US) 

Developing a generic prioritization guideline document for natu- 
ral phenomena hazards mitigation of Department of Energy 
existing facilities, 19:25271 (RA;US) 

Life safety and seismic hazards selecting buildings for review 
and questions still to answer, 19:25292 (RA;US) 

Material properties of hollow clay tile and existing mortar char- 
acterization study, 19:25280 (RA;US) 

Performance categorization of structures systems & compo- 
nents and related issues, 19:25269 (RA;US) 

Realistic evaluation procedures for existing DOE general facility 
buildings, 19:25272 (RA;US) 

Seismic design and evaluation criteria for DOE facilities (DOE- 
STD-1020-XX), 19:25268 (RA;US) 

Seismic equipment qualification at Rocky Flats Plant: Lessons 
learned, 19:25307 (RA;US) 

Seismic modifications to the Hot and Suspect Repair area Ar- 
gone National Laboratory - West, 19:23604 (RA;US) 

Seismic qualification of safety class 3 and non-safety class 4 
commodities at the Hanford Site, 19:25296 (RA;US) 

Structural load inventory database for the Kansas City Plant, 
19:25315 (RA;US) 

U.B.C.: Past, present and future, 19:25310 (RA;US) 

Use of experience data for DOE seismic evaluations, 19:25297 
(RA;US) 

Which 84th percentile do you mean?, 19:25277 (RA;US) 

Stress Analysis 

Structural load inventory database for the Kansas City Plant, 

19:25315 (RA;US) 
Wind Loads 

Department of Energy Natural Phenomena Hazards Mitigation 
Policy, 19:25267 (RA;US) 

Developing a generic prioritization guideline document for natu- 
ral phenomena hazards mitigation of Department of Energy 
existing facilities, 19:25271 (RA;US) 

Realistic evaluation procedures for existing DOE general facility 
buildings, 19:25272 (RA;US) 

LABORATORY EQUIPMENT 

See also GLOVEBOXES 

MANIPULATORS 
VACUUM PUMPS 

1994 NEHRP provisions for architectural, electrical, and me- 
chanical components, 19:25309 (RA;US) 

Probabilistic risk assessment application to equipment qualifica- 
tion, 19:25302 (RA;US) 

Seismic equipment qualification at Rocky Flats Plant: Lessons 
learned, 19:25307 (RA;US) 

LABORATORY SCALE EXPERIMENTS 

See BENCH-SCALE EXPERIMENTS 

LABYRINTH 
See AUDITORY ORGANS 


LACTIC ACID 
Enhanced fermentation systems with continuous removal of in- 
hibitory products, 19:26040 (R;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 


LAGRANGIAN FIELD THEORY 
Antifield dependence of anomalies, 19:26346 (R;NL) 
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LAGRANGIAN FUNCTION 


LAGRANGIAN FUNCTION 
Dirac canonical quantization and Faddeev-Jackiw symplectic 
quantization of higher order Lagrangians, 19:26234 (R;XA) 
LAMBDA 2282 RESONANCES 
See LAMBDAC PLUS BARYONS 
LAMBDA BARYONS 

See also LAMBDA PARTICLES 

Charm-conserving strangeness-changing two body hadronic de- 
cays of charmed baryons, 19:26399 (R;XA) 

Study of Ag baryon with ALEPH at LEP, 19:26424 (R;FR;In 
French) 

LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 
Charm-conserving strangeness-changing two body hadronic de- 
cays of charmed baryons, 19:26399 (R;XA) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Monte Carlo type radiative correction calculations for A —pev- 
bar decay, 19:26418 (R;HU) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMINAR FLOW 

Investigation on artificially forced instabilities in a two- 
dimensional laminar boundary layer by means of Particle 
Image Velocimetry, 19:25399 (R;DE;iIn German) 

LAMINOGRAPHY 

See TOMOGRAPHY 
LAMPRE-2 REACTOR 

See FRCTF REACTOR 
LAND POLLUTION 

Report of second LASFLEUR field campaign for remote sensing 
of vegetation health: ENEA contribution, 19:25916 (R;IT) 

LAND RECLAMATION 

Contaminated site reclamation: Task priority list risk analysis, 
19:25891 (I;IT;In Italian) 

Projects at the Component Development and Integration Facil- 
ity: Quarterly technical progress report, 1 October-31 
December 1993, 19:25902 (R;US) 

LANGMUIR OSCILLATIONS 

See PLASMA WAVES 

LANL 

1992 Annual performance report for Environmental Monitoring 
and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 

1993 Annual performance report for Environmental Oversight 
and Monitoring at Department of Energy facilities in New Mex- 
ico, 19:25896 (R;US) 

A combined GIS-HEC procedure for flood hazard evaluation, 
19:23834 (RA;US) 

A deterministic and probabilistic seismic hazard evaluation of 
the Los Alamos National Laboratory, 19:25285 (RA;US) 

Analysis of rockfall hazards at Los Alamos National Laboratory, 
19:23837 (RA;US) 

Aquatic macroinvertebrates and water quality in Sandia 
Canyon, 19:23803 (R;US) 

Risk management tools for the project designer, 19:23666 (R;US) 

Tri-dimensional analysis of the Los Alamos accelerator driven 
transmutation system, 19:24165 (RA;IL) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Nuclear magnetic resonance and spent fuel reprocessing, 

19:23537 (R;FR;In French) 
LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
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Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, December 1993—February 1994, 19:25220 
(R;US) 

LANTHANUM OXIDES 

High field magnetoresistance of La; 99Sro.01CuO4,5, 19:26883 
(R;US) 

LASER FUSION REACTORS 

Target area chamber system design for the National Ignition Fa- 
cility, 19:27057 (R;US) 

LASER ISOTOPE SEPARATION 

Power electronics in nuclear research, 19:23507 (R;FR;In 

French) 
LASER MATERIALS 

Thermal and laser conditioning of production- and rapid-growth 

KDP and KD*P crystals, 19:25447 (R;US) 
LASER RADIATION 

Picosecond CO, laser for relativistic particle acceleration, 
19:25460 (R;US) 

Relaxation dynamics of a polar solvent cage around a nonpolar 
electronically excited solvent probe. A subpicosecond laser 
study, 19:26650 (R;FR) 

LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Diode laser spectroscopy for gas monitoring of environmental 
pollution and for industrial process and emission control, 
19:25855 (R;NO) 

LASER TARGETS 

Hohiraum manufacture for inertial confinement fusion, 19:27038 
(R;US) 

LLE review: Quarterly report, January 1994—March 1994, Vol- 
ume 58, 19:27008 (R;US) 

Laser diagnostics development for Precision Nova, 19:27058 
(RA;US) 

Los Alamos contribution to target diagnostics on the National Ig- 
nition Facility, 19:27034 (R;US) 

Precision targets for Precision Nova, 19:27061 (RA;US) 

Target diagnostics for precision Nova experiments, 19:27062 
(RA;US) 

LASER-PRODUCED PLASMA 
Application of laser-produced-plasmas to determination of car- 
bon content in steel, 19:26783 (R;ES;In Spanish) 
LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
The laser and its applications on environment and biotechnol- 
ogy research, 19:25149 (R;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Spin dependence of the heavy-quark potential: a QCD lattice 
analysis, 19:26355 (R;DE) 

The interquark potential: a QCD lattice analysis, 19:26354 (R;DE) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATVIA 

Agreement of 21 December 1993 between the Republic of 
Latvia and the International Atomic Energy Agency for the ap- 
plication of safeguards in connection with the treaty on the 
non-proliferation of nuclear weapons, 19:24956 (R;XA;in Ara- 
bic, Chinese, English, French) 

LAVES PHASES 

181Ta as a probe in magneto-ordered systems, 19:26740 
(IA;RU;in Russian) 

LAWRENCE BERKELEY LABORATORY 

Accelerator & Fusion Research Division: 1993 Summary of ac- 
tivities, 19:25458 (R;US) 

Center for Beam Physics, 1993, 19:25457 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

1994 Site Development Plan: A plan with vision, 19:24763 (R;US) 

Closure report for underground storage tank 161-R1U1 and its 
associated underground piping, 19:23717 (R;US) 





Closure report for underground storage tanks 321-11U1, 321- 
11U2, and 321-11U3 and associated underground piping, 
19:23718 (R;US) 

Comparison of scientific and engineering approaches to the 
treatment of mixed wastes, 19:23721 (R;US) 

Design and construction of a 208-L drum containing representa- 
tive LLNL transuranic and low-level wastes, 19:23722 (R;US) 

Engineering research, development and technology: Thrust 
area report, FY93, 19:25264 (R;US) 

Federal Facility Compliance Act: Conceptual Site Treatment 
Plan for Lawrence Livermore National Laboratory, Livermore, 
California, 19:23671 (R;US) 

Overview of photonics research at Lawrence Livermore National 
Laboratory, 19:25448 (R;US) 

Waste Minimization and Pollution Prevention Awareness Plan, 
19:23716 (R;US) 

LEAD 

Source and pathways of lead in humans from the Broken Hill 
mining community, 19:25933 (RA;NO) 

Technical Department report on Production Test No. 313-58-M: 
Recovery of lead dipped slugs, 19:24630 (R;US) 

LEAD 186 

Spectroscopy of 18° Pb with mass identification, 19:26504 (R;AU) 
LEAD 199 

Shape coexistence in 1°Pb and 2°Pb, 19:26469 (IA;BG) 
LEAD 200 

Shape coexistence in '9°Pb and 2 Pb, 19:26469 (IA:BG) 
LEAD 208 

Double resonances in spherical nuclei, 19:26489 (IA;RU) 
LEAD 208 TARGET 

Projectile fission of ?°°U relativistic ions in a Pb target and dis- 
covery of new fission fragments, 19:26531 (R;DE) 

Spin observables for the (p,n) reaction at 135 MeV, 19:26556 
(IA;RU) 

LEAD 209 

Collective effects and nucleon emission in Bi+Pb collisions at 1 

GeV/nucleon, 19:26566 (IA;RU) 
LEAD COMPOUNDS 

See also PZT 

Comparative and absolute analysis of metallic zirconium by the 
PIXE method, 19:25182 (IA;RU;In Russian) 

LEAD FLUORIDES 
The use of medium energy ion beams for study of crystal scintil- 
lation, 19:25128 (IA;RU;In Russian) 

LEAD METHOD 

See ISOTOPE DATING 
LEAD MINERALS 

See MINERALS 
LEAD ZIRCONITE TITANATE 

See PZT 
LEAD-ACID BATTERIES 

Long life lead-acid cells with pasted positive plates: Final report, 
19:24734 (R;DK) 

LEAK TESTING 
Radioisotope techniques for problem-solving on refineries, 
19:23923 (1;TH) 
LEED 
See ELECTRON DIFFRACTION 
LEGAL ASPECTS 

Research and development of phosphoric acid fuel cell power 
generation system.: Researches on a total system, 19:24810 
(IA;JP;In Japanese) 

LEP STORAGE RINGS 

The performance of the DELPHI SAT tracker during 1991 and 
its contribution to the absolute luminosity measurement, 
19:25673 (R;NO) 

LEPTON NUMBER 

p* — ety, 19:26419 (RA;US) 

Search for .~-e*— conversion, 19:26579 (RA;US) 

Searching for the rare process of muonium to antimuonium con- 
version at PSI, 19:26679 (RA;US) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 


LIGHTNING 


LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Unusual initial and final state effects in quantum chromodynam- 
ics: Annual progress report, December 18, 1992—December 
20, 1993, 19:26305 (R;US) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL INDICATORS 
The nuclear physical method for high pressure steam manifold 
water level gauging and its error, 19:25563 (R;CN;In Chinese) 
Type GQS-1 high pressure steam manifold water level monitor- 
ing system, 19:25701 (R;CN;in Chinese) 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVELS 
Evaluation of pressure transducers to measure surface level in 
the waste storage tanks, 19:25377 (R;US) 
LEVITATED TRAINS 
Characteristics and computer model simulation of magnetic 
damping forces in maglev systems, 19:24903 (R;US) 
LIDAR 
See OPTICAL RADAR 
LIE GROUPS 
See also GRADED LIE GROUPS 
Unifying W-algebras, 19:26302 (R;DE) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BERYLLIUM 10 
BERYLLIUM 13 
BORON 10 
CALCIUM 40 
CARBON 12 
CARBON 13 
CARBON 14 
DEUTERIUM 
FLUORINE 18 
FLUORINE 19 
HELIUM 3 
HELIUM 4 
LITHIUM 10 
MAGNESIUM 24 
NITROGEN 14 
NITROGEN 15 
NITROGEN 16 
OXYGEN 16 
PHOSPHORUS 31 
SODIUM 23 
SODIUM 32 
SULFUR 34 
TRITIUM 
Different approaches in the study of sub-barrier fusion, 
19:26552 (IA;RU) 
Relativistic descriltion of hyperfine structure at unpointed mup- 
tipole nuclear momenta, 19:26453 (IA;RU;In Russian) 
LIGHT TRANSMISSION 
Riber optic monitoring device, 19:25692 (PA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
The cost and performance of utility commercial lighting pro- 
grams: A report from the Database on Energy Efficiency 
Programs (DEEP) project, 19:24926 (R;US) 
LIGHTNING 
Measured fields and earth potentials at 10 and 20 meters from 
the base of triggered lightning channels, 19:26186 (R;US) 
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LIMESTONE 


LIMESTONE 
Elemental analysis of some West Malaysian limestones using 
neutron activation, delayed neutron and electron microprobe 
analysis, 19:25168 (I;MY) 
LIMING 
The effect of liming and Mg-fertilization on uptake, transport and 
final use of calcium and magnesium in conifers, 19:26180 
(IA;DE;in German) 
LIMITERS 
See also PUMPED LIMITERS 
US-Japan workshop Q-181 on high heat flux components and 
plasma-surface interactions for next devices: Proceedings, 
19:27056 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 
Distribution of imparted energy in water irradiated by electron 
beams from LINAC, 19:26142 (RA;JP;In Japanese) 
Experimental study on characteristics of accelerated electron 
beam of the LUEhR-20M therapeutical linear accelerator, 
19:25537 (R;RU;In Russian) 
Generalized design formulas for low energy electromagnetic 
quads, 19:25536 (R;US) 
Proceedings of the 18th linear accelerator meeting in Japan, 
19:25525 (R;JP;In Japanese, English) 
LINEAR COLLIDERS 
Gyrotron amplifiers for driving electron positron supercolliders, 
19:25500 (IA;IL) 
LINEAR PROGRAMMING 
Fuzziness and randomness in an optimization framework, 
19:27122 (R;XA) 
LINEAR Z PINCH DEVICES 
Radiative collapse in a Z-pinch powered by Blumlein generator, 
19:26977 (RA;JP) 
Soft x-ray radiation from metal vapor puff Z-pinch plasmas, 
19:26978 (RA;JP) 
LINGEN REACTOR 
Kernkraftwerk Lingen: Safe enclosure. Annual report 1993: 
Technical report, 19:24078 (i;DE;in German) 
LIQUEFIED NATURAL GAS 
Probabilistic modeling on the influence of inaccuracies in thermo- 
dynamic properties on process pliant design, 19:23497 (R;NO) 
Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24827 
(IA;JP;In Japanese) 
LIQUEFIED PETROLEUM GASES 
Alternatives to traditional transportation fuels: An overview, 
19:24948 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 
Biaxiality of chiral liquid crystals, 19:26839 (R;XA) 
Use of image processing techniques for heat transfer measure- 
ments using thermochromic liquid crystals, 19:25688 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
Scoping calculations of power sources for nuclear electric 
propulsion, 19:24179 (R;US) 
LIQUID METAL FUELS 
A study of ideal conditions for sodium purification in diffusion 
type cold trap, 19:24992 (R;BR;In Portuguese) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 


Assessment of alkali metal coolants for the ITER blanket, 
19:26993 (R;US) 
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Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 

MHD flow in rectangular ducts with inclined non-uniform trans- 
verse magnetic field, 19:26995 (R;US) 

Non local pseudopotentials, transport properties of liquid noble 
metals, 19:24987 (R;XA) 

LIQUID PHASE METHANATION PROCESS 

See COAL GASIFICATION 

LIQUID SCINTILLATION DETECTORS 

Effects of interfering constituents on tritium smears, 19:25685 

(R;US) 
LIQUID WASTES 

See also WASTE WATER 

Closure report for underground storage tank 161-R1U1 and its 
associated underground piping, 19:23717 (R;US) 

Effect of viscosity on seismic response of waste storage tanks, 
19:23589 (RA;US) 

Liquid effluents 1994 fiscal year work plan: 
19:23752 (R;US) 

Pollution prevention tools: Applying Benchmarking to Waste 
Minimization, 19:23695 (R;US) 

Sloshing analysis of tanks containing multiple fluid layers, 
19:23574 (R;US) 

Treatability studies of alternative wastewaters for Metal Finish- 
ing Effluent Treatment Facility, 19:23771 (R;US) 

Using benchmarking to minimize common DOE waste streams: 
Volume 1, Methodology and liquid photographic waste, 
19:23694 (R;US) 

LIQUID-PHASE SINTERING 
See SINTERING 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 

Impulsive response of nonuniform density liquid in a laterally ex- 
cited tank, 19:23573 (R;US) 

The role of triplet correlation function in dense fluids, 19:26268 
(R;XA) 

Ultrasonic characteristics of solid and liquid materials, 19:24994 
(I;MY) 

LITHIUM 

Detection of alpha particles via observation of He II line emis- 
sion in the lithium pellet cloud during DT operation in TFTR, 
19:26969 (R;US) 

Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 

Production test IP-350-C, E-N demonstration load at H Reactor 
(Part 2, Flattened zone striped loading), 19:24443 (R;US) 

LITHIUM 10 

Nuclear structure and reaction studies of exotic nuclei, 

19:26485 (IA;RU) 
LITHIUM ALLOYS 

See also LITHIUM BASE ALLOYS 

Some design details for the target component of the co- 
producer test element, 19:24585 (R;US) 

LITHIUM BASE ALLOYS 

KKR-CPA calculations of density of states and soft X-ray emis- 

sion from disordered Li-Mg alloys, 19:26655 (R;XA) 
LITHIUM FLUORIDES 

High-energy ionoluminescence of LiF, 19:26832 (R;XJ) 

Interaction of electron beam with lithium fluoride crystal surface, 
19:26821 (IA;RU;In Russian) 

Local field dynamics on SLi and ®Li impurity nucleus in LiF 
monocrystals, 19:26712 (IA;RU;In Russian) 

LITHIUM ISOTOPES 

See also LITHIUM 10 

Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
LITHIUM OXIDES 

In situ tritium recovery from LizO irradiated in a fast neutron flux: 
BEATRIX-Il, Phase || temperature-change canister, 19:27043 
(R;US) 

LITHIUM SELENIDES 

Summary of known linear and nonlinear optical properties of 

LilnS2, 19:25444 (R;US) 
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LITHIUM-SULFUR BATTERIES 

Materials and mechanisms of high temperature lithium sulfide 
batteries, 19:24941 (R;US) 

Safety characteristics of lithium-alloy/metal sulfide batteries, 
19:24940 (R;US) 

LITHOLOGY 
SNG-logs at the Bagsvaerd Lake: Restoration of old borehole 
data, 19:26189 (R;DK;In Danish) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
BN-800 REACTOR 
BELOYARSK-3 REACTOR 

A wali-crawling robot for reactor vessel inspection in advanced 
reactors, 19:24162 (R;US) 

Design of the reactor vessel inspection robot for the advanced 
liquid metal reactor, 19:25329 (R;US) 

Heavy coolant fast neutron reactor BRUS-150 for minor ac- 
tinides burning and U-233 build-up, 19:24606 (RA;IL) 

INFCE Review. Pt. A: Introduction, fuel cycles and technologies, 
19:24065 (R;NL) 

Improvement of reactivity coefficient of metallic fuel LMFBR, 
19:24167 (RA;IL) 

LNG 
See LIQUEFIED NATURAL GAS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOBBIES 
See INTEREST GROUPS 
LOCA 
See LOSS OF COOLANT 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Heat transfer experiments simulating a failure of the inlet piping 
to a K reactor process tube, 19:24462 (R;US) 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 

Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: [An- 
nual report], February 24, 1992—February 23, 1993, 19:25906 
(R;US) 

LOVELACE BIOMEDICAL AND ENVIRONMENTAL RESEARCH 
INSTITUTE 
See INHALATION TOXICOLOGY RESEARCH INSTITUTE 
LOW ALLOY STEELS 

Application of moessbauer spectroscopy for diagnostics if criti- 
cal state in steel type 8Kh4V252MFNYuT, 19:24998 (IA;RU;In 
Russian) 

Results of the 'notch shape’ ring test of the DVM Working Party 
‘Instrumented notch impact bending test’, 19:25416 (R;DE;In 
German) 

LOW DOSE IRRADIATION 

An optimistic outlook on epidemiological studies in high natural 
radiation areas, 19:26136 (IA;XA) 

Cancer mortality rates by geographic distribution and levels of 
natural radiation dose in Japan, 19:26135 (1A;XA) 

LOW ENERGY ELECTRON DIFFRACTION 

See ELECTRON DIFFRACTION 

LOW-LEVEL RADIOACTIVE WASTES 
Calcination 

Chemistry of application of calcination/dissolution to the Hanford 

tank waste inventory, 19:23729 (R;US) 
Chemical Composition 
MWIP: Surrogate formulations for thermal treatment of low-level 


mixed waste: Part 4, Wastewater treatment sludges, 
19:23630 (R;US) 


LP-GAS 


Surrogate formulations for thermal treatment of low-level mixed 
waste, Part Il: Selected mixed waste treatment project waste 
streams, 19:23628 (R;US) 

Compiled Data 

Radiological, physical, and chemical characterization of low- 
level alpha contaminated wastes stored at the Idaho National 
Engineering Laboratory, 19:23641 (R;US) 

Containers 
Waste drum fire tests, 19:25392 (R;US) 
Dissolution 

Chemistry of application of calcination/dissolution to the Hanford 

tank waste inventory, 19:23729 (R;US) 
Environmental impacts 
Radiological performance assessment for the E-Area Vaults 
Disposal Facility, 19:23780 (R;US) 
Inventories 
Solid waste 30-year volume summary, 19:23730 (R;US) 
Land Transport 
LLW Dumpster study: Task 009, 19:23557 (R;US) 
Leaching 

Use of the time domain reflectrometry in hydraulic studies of 
multilayered landfill covers for closure of waste landfills at Los 
Alamos, New Mexico, 19:23664 (R;US) 

Physical Properties 

Radiological, physical, and chemical characterization of low- 
level alpha contaminated wastes stored at the Idaho National 
Engineering Laboratory, 19:23641 (R;US) 

Radioactive Waste Disposal 

Hydrogeologic characterization of an arid zone Radioactive 
Waste Management Site, 19:23632 (R;US) 

Mixed waste: Proceedings, 19:23581 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility, 19:23780 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility: Appendices A through M, 19:23781 (R;US) 

Use of the time domain reflectrometry in hydraulic studies of 
multilayered landfill covers for closure of waste landfills at Los 
Alamos, New Mexico, 19:23664 (R;US) 

Radioactive Waste Processing 

DOE mixed waste treatment capacity analysis, 19:23682 (R;US) 

Federal Facility Compliance Act: Conceptual Site Treatment 
Plan for Lawrence Livermore National Laboratory, Livermore, 
California, 19:23671 (R;US) 

Low-temperature setting phosphate ceramics for stabilization of 
DOE problem low level mixed-waste: II, Performance studies 
on the final waste forms, 19:23571 (R;US) 

Radiochemical Analysis 

Radiological, physical, and chemical characterization of low- 
level alpha contaminated wastes stored at the Idaho National 
Engineering Laboratory, 19:23641 (R;US) 

Radiometric Analysis 

Qualification of radionuclide inventory based on measured dose 

rates, 19:23737 (R;US) 
Solidification 

Mixed waste solidification testing on thermosetting polymer and 
cement based waste forms in support of Hanford’s WRAP 
Module 2A Facility, 19:23734 (R;US) 

Underground Disposal 
A structural analysis model for clay caps, 19:23763 (R;US) 
Vitrification 

MWIP: Surrogate formulations for thermal treatment of low-level 
mixed waste: Part 4, Wastewater treatment sludges, 
19:23630 (R;US) 

Treatability studies on mixed (radioactive and hazardous) 
M-Area F006 waste sludge: Vitrification via the Reactive Ad- 
ditive Stabilization Process (RASP), 19:23769 (R;US) 

Vitrification of low level and mixed (radioactive and hazardous) 
wastes: Lessons learned from high level waste vitrification, 
19:23778 (R;US) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 


ERA Vol. 19, No. 9 821 





LR-O REACTOR 


LR-O REACTOR 
Review of theoretical and experimental investigations of WWER 
pressure vessel radiation damage in engineering bench- 
marks, 19:24111 (RA;IL) 
LUTETIUM ISOTOPES 
Nuclear orientation of Lu odd isotopes in gadolinium, 19:26511 
(IA;RU;In Russian) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 
Italian-Russian cooperation to improve RBMK safety, 19:24635 
(1;IT) 
SPDS development for RBMK unit, 19:24271 (RA;XA) 
SPDS development for Russian’s NPP, 19:24264 (RA;XA) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Dose response curve for micronucleus of cytokinesis-block 
method in human lymphocytes after °°Co-gamma ray expo- 
sure, 19:26105 (R;CN;In Chinese) 
Premature chromosome condensation: A novel method for bio- 
logical dosimetry, 19:26133 (IA;XA) 
LYMPHOID CELLS 
See LYMPHOCYTES 


M1-TRANSITIONS 
Microscopic study of electromagnetic properties of nuclei, 
19:26505 (IA;BG) 
MA 754 
See NICKEL BASE ALLOYS 
MA 856 
See IRON BASE ALLOYS 
MAGMA SYSTEMS 
Mineralization in magmatic systems: oxygen isotope evidence, 
19:26196 (RA;NO) 
MAGNESIUM 24 
Molecular structure in the scattering of deformed nuclei- 
examples *4MG+°4MG and 1*C+12C, 19:26553 (IA;RU) 
MAGNESIUM 24 REACTIONS 
Correlated structures in binary fission channels of light nuclei-a 
reassessment, 19:26557 (IA;RU) 
Separation of clusters in the Mg-Mg reaction, 19:26540 (R;RU) 
MAGNESIUM 24 TARGET 
Separation of clusters in the Mg-Mg reaction, 19:26540 (R;RU) 
MAGNESIUM CARBIDES 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals: Quarterly technical 
status report, January 1—March 31, 1994, 19:23386 (R;US) 
MAGNESIUM CHLORIDES 
Thermodynamic analysis of spent pyrochemical salts in the stored 
condition and in viable accident scenarios, 19:23802 (R;US) 
MAGNESIUM FLUORIDES 
Hyperfine fields and pseudonuclear Zeeman effect on 1° nu- 
cleus in crystals, 19:26509 (IA;RU;In Russian) 
MAGNESIUM OXIDES 
Effects of MgO on short and long term stabilities in water of 
R7T7 and M7 nuclear waste glasses, 19:25108 (R;FR) 
Electronic structure and energies of alkaline earth oxides: MgO, 
CaO and SrO, 19:26688 (R;XA) 
Study of iron ion implanted magnesium oxide layers by RBS/C 
method, 19:25078 (IA;RU;In Russian) 
MAGNETIC CONFINEMENT 
Physics of transport phenomena in magnetic confinement plas- 
mas, 19:26914 (RA;FR) 
MAGNETIC DIPOLE TRANSITIONS 
See Mi-TRANSITIONS 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 


EMF RAPID Program research agenda and communication 
plan, 19:26182 (R;US) 
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Static and low frequency electric and magnetic fields: Biological 
effects and significance in occupational hygiene, 19:26155 
(R;NO;In Norwegian) 

The U-400 4-meter isochronous heavy ion cyclotron with lowered 
levels of average magnetic fields, 19:25478 (R;XJ;In Russian) 

MAGNETIC FLUX 

Flux imaging of high temperature superconductor single crystals 

and Ag sheathed wires, 19:25051 (R;US) 
MAGNETIC ISLANDS 
Helical temperature perturbations associated with tearing 
modes in tokamak plasmas, 19:26910 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MIRRORS 
Plasma structure in a plasma flow along a magnetic mirror field, 
19:26918 (RA;FR) 
MAGNETIC RECONNECTION 
Driven reconnection and self-organization, 19:26912 (RA;FR) 
MAGNETIC SEPARATORS 

Application of high temperature superconductors to high- 

gradient magnetic separation, 19:26884 (R;US) 
MAGNETIC SPECTROMETERS 

A rotation-symmetric, position-sensitive annular detector for 
maximum counting rates, 19:25632 (R;DE;in German) 

Cumulative particle production by beams of protons and nuclei 
at high energies. Magnetic two-arm spectrometer disk, 
19:25608 (RA;RU) 

Magnetic channel and spectrometer KASPIY, 19:25614 (RA;RU) 

Magnetic spectrometer for relativistic nuclear fragmentation and 
polarization experiments, 19:25611 (RA;RU) 

Magnetic two-arm spectrometer for the investigation of nonnu- 
cleonic degrees of freedom in light nuclei and for polarization 
experiments, 19:25607 (RA;RU) 

Scintillation magnetic spectrometer, 19:25610 (RA;RU) 

The MASPIC setup, 19:25609 (RA;RU) 

The determination of the main parameters of the backward 
spectrometer of the ’0° Facility’, 19:27142 (R;XJ) 

Users handbook, 19:25599 (R;RU) 

MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 

Determination of the nuclear-induced electrical conductivity in a 
nuclear-driven MHD device, 19:24799 (R;US) 

Nonlinear dynamo in ‘ABC’ flow: The Hall effect, 19:26891 (IA;IL) 

MAGNETOTELLURIC SURVEYS 

Two and three dimensional magnetotelluric inversion, 19:23441 
(R;US) 

Two and three-dimensional magnetotelluric inversion: Technical 
report, December 1, 1991—May 31, 1994, 19:26191 (R;US) 

MAGNETRONS 

Magnetron power supply at high stability and its application in 
plasma excitation for the production of ultraviolet radiation., 
19:26933 (1;MX;In French) 

MAGNEX PROCESS 

See DESULFURIZATION 
MAHOGANY TREES 

See TREES 
MAIZE 

Plant breeding of maize through recurrent irradiation and mass 

selection., 19:26090 (IA;MX;In Spanish) 
MALAYA 
See MALAYSIA 
MALAYSIA 

Elemental analysis of some West Malaysian limestones using 
neutron activation, delayed neutron and electron microprobe 
analysis, 19:25168 (i;MY) 

MALES 

Poisson regression analysis of mortality among male workers at 

a thorium-processing plant, 19:26101 (R;US) 
MAN 
See also PERSONNEL 





Cytogenetic studies of inhabitants of a high level natural radia- 
tion area of Ramsar, Iran, 19:26130 (IA;XA) 

Epidemiological investigation in high background radiation ar- 
eas of Yangjiang, China, 19:26137 (IA;XA) 

Exposures due to high natural radiation background and ra- 
dioactive springs around the world, 19:26117 (IA;XA) 

High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990, 19:25943 
(1;XA) 

Landscape habitat diversity: An information theoretic measure, 
19:25887 (R;US) 

Studies on uptake of thorium in human body, 19:26123 (IA;XA) 

MAN-MACHINE SYSTEMS 
Operator support systems in Argentine nuclear power plants, 
19:24276 (RA;XA) 
MANAGEMENT 
See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
RESOURCE MANAGEMENT 
WASTE MANAGEMENT 

DOE 5700.6C, 10CFR830.120, DOE-ER-STD-6001-92, and 
Covey-based TQM: A historical perspective on current issues 
in research environments, 19:27078 (R;US) 

MANGANESE 

Constructed wetlands for municipal solid waste landfill leachate 
treatment: Final report, 19:24921 (R;US) 

Determination of manganese, copper, zinc, iron and molybde- 
num in animal blood sampie by neutron activation analysis, 
19:25207 (R;TH) 

Leachate treatment system using constructed wetlands, Town of 
Fenton sanitary landfill, Broome County, New York: Final re- 
port, 19:24922 (R;US) 

MANGANESE ALLOYS 

See also MANGANESE STEELS 

NGR spectroscopy of iron-manganese alloys under pressure in- 
situ, 19:26731 (IA;RU;In Russian) 

MANGANESE CARBONATES 

Hot coal gas desulfurization with manganese-based sorbents: 

Quarterly report, October-December 1993, 19:23396 (R;US) 
MANGANESE STEELS 

Residual stress characterization of ferritic weldments, 19:24985 

(R;DE) 
MANGOES 

The combined effects of gamma radiation and low-temperature 
for the disinfestation of the Oriental fruit fly, Dacus dorsalis 
Hendel in mango and banana, 19:26095 (1;TH) 

MANHATTAN PROJECT 

Effects of randomly mixing batches of slag cement and port and 
cement concrete, 19:24629 (R;US) 

Savannah River Plant, Project 8980: Engineering and design 
history of power and electrical facilities: Volume 6, 19:24341 
(R;US) 

MANIOC 
See CASSAVA 
MANIPULATORS 

Bracing micro/macro manipulators control, 19:25379 (R;US) 

Defining a controller architecture for the Long-Reach Manipula- 
tor, 19:25385 (R;US) 

Harmonic analysis of a representative Generation One Tank 
Waste Retrieval Manipulator, 19:25376 (R;US) 

Scope report, discharge area remote manipulator, 19:24396 
(R;US) 

Teleoperator hand controllers: A contextual human factors as- 
sessment, 19:25373 (R;US) 

The effect of passive damping on feedback control performance 
of flexible manipulators, 19:25378 (R;US) 

MANOMETERS 
See PRESSURE GAGES 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Centralized biogas plants in Denmark, 19:23955 (RA;FI) 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 


MATERIALS 


Bethe ansatz and quantum Davey-Stewartson 1 system with 

multicomponent in two dimensions, 19:26230 (R;XA) 
MARGINAL-COST PRICING 

Research and development of phosphoric acid fuel cell power 
generation system.: Research on a total system, 19:24822 
(IA;JP;In Japanese) 

MARIA REACTOR 
Activities in the field of research reactor instrumentation and 
control in Poland (1993 status), 19:24305 (RA;XA) 

MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARKET PENETRATION 

See MARKETING RESEARCH 
MARKETING RESEARCH 

MFC study - krypton and xenon recovery, 19:24757 (R;US) 
MARS PLANET 

Nuclear rockets: 
19:24176 (R;US) 

MARTENSITIC STEELS 

Aging between 300 and 450 deg C of wrought martensitic 13-17 
wt-%Cr stainless steels, 19:24976 (R;FR;In French) 

Effect of heat treatment and neutron irradiation on the Charpy 
impact properties of the martensitic 10.6% Cr steel MANET-1, 
19:25018 (R;DE;In German) 

Influence of the 6-ferrite content on the heat-treatment charac- 
teristics and on the tensile- and creep-rupture behaviour of 
CrNiMoVNb-steels with 9-14% chromium, 19:25017 (R;DE;In 
German) 

MASS 

See also CRITICAL MASS 

Mass parameters for dinuclear system, 19:26495 (R;XJ) 
MASS SPECTROMETERS 

A high efficiency thermal ionization source adapted to mass 
spectrometers, 19:25195 (R;US) 

MASS SPECTROSCOPY 

Atomic transport of oxygen, 19:25045 (R;US) 

Resonant laser ablation: Mechanisms and applications, 
19:25705 (R;US) 

MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

Cellular automaton model of coupled mass transport and chemi- 
cal reactions, 19:25229 (IA;CH) 

PADLOC: Steady-State and Time-Dependent Plateout Deposi- 
tion of Condensable Fission Pros, 19:27118 (CM;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 

See ALCATOR DEVICE 

MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
ISOTOPE ENRICHED MATERIALS 
LASER MATERIALS 
MATRIX MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Abstracts: Eighth Annual Conference on Fossil Energy Materi- 
als: Fossil Energy Program, 19:24963 (R;US) 

Fossil Energy Program annual progress report for April 1993 
through March 1994, 19:24761 (R;US) 


High-performance propulsion for Mars, 
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MATERIALS 


International cooperative program on effects on materials, in- 
cluding historic and cultural monuments: Environmental data 
report September 1991 to August 1992, 19:25859 (R;NO) 

Mass conservation in grain growth, 19:25023 (R;US) 

Researches on phosphoric acid fuel cell power generation sys- 
tem.: Research and development of dispersed generation 
type fuel cell power generation system.(low-temperature, low- 
pressure type), 19:24828 (IA;JP;In Japanese) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING 

Project W-112: Enhanced Radioactive and Mixed Waste Stor- 

age, Phase 5, 19:23746 (R;US) 
MATERIALS HANDLING EQUIPMENT 
See also CRANES 
GRABS 
MIXERS 
REMOTE HANDLING EQUIPMENT 
Capacitor loading equipment module (CLEM) operation manual, 
19:25332 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATHEMATICAL MANIFOLDS 
See also COMPLEX MANIFOLDS 
SMOOTH MANIFOLDS 

Anti-invariant submanifolds of 
19:26217 (R;XA) 

Equivariant localization: BV-geometry and supersymmetric dy- 
namics, 19:26247 (R;XJ) 

Hausdorff dimension of Julia sets of complex Henon mappings, 
19:26224 (R;XA) 

Lectures on homology with internal symmetries, 19:26213 (R;XA) 

Semi-symmetric manifolds satisfying certain curvature condi- 
tions, 19:26218 (R;XA) 

MATHEMATICAL MODELS 
See also CLIMATE MODELS 
CRYSTAL MODELS 
GENERAL CIRCULATION MODELS 
MOLECULAR MODELS 
STATISTICAL MODELS 

A transport and dispersion model performance evaluation using 
the results of a tracer experiment in complex terrain, 
19:25874 (RA;CH) 

Numerical simulations of turbulent flow in complex geometries, 
19:23469 (R;NO) 

SLATEC4.1: Mathematical Subprogram Library, 
(CM;US) 

MATHEMATICAL SPACE 
See also BANACH SPACE 
RIEMANN SPACE 

Geometry of Moishezon and 1-convex spaces II: Projectivity of 
Moishezon spaces and its non-compact version, 19:26219 
(R;XA) 

Q-analytic functions on quantum spaces, 19:26216 (R;XA) 

The Euler series of restricted chow varieties, 19:26222 (R;XA) 
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trans-Sasakian manifolds, 
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MATHEMATICS 
See also ALGEBRA 
DIFFERENTIAL CALCULUS 
GROUP THEORY 
SET THEORY 
TIME-SERIES ANALYSIS 
Cyclic subgroups in class groups of real quadratic fields, 
19:26271 (R;XA) 
Lectures on Fermat's last theorem, 19:27071 (R;XA) 
Sixth Copper Mountain Conference on Multigrid Methods: Final 
report, 19:27097 (R;US) 
MATRICES 
See also KOBAYASHI-MASKAWA MATRIX 
R MATRIX 
Matrix Manipulation Program: MAMA version 3.0, 19:27164 
(R;NO) 
MATRIX MATERIALS 
Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (matrix-type electrolyte system), 19:24816 
(IA;JP;in Japanese) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MC GUIRE-1 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
McGuire nuclear power plant, 19:24711 (R;US) 
MC GUIRE-2 REACTOR 
Auxiliary feedwater system risk-based inspection guide for the 
McGuire nuclear power plant, 19:24711 (R;US) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 
DOSEMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MOISTURE GAGES 
MONITORS 
POROSIMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SPECTROMETERS 
STRAIN GAGES 
VISCOSIMETERS 
Acoustic underwater locating system: 
19:25703 (R;US) 
PNO-apparatus and its test use for neutron interferometry, 
19:26768 (RA;JP) 
Radiation shielding for TFTR DT diagnostics, 19:26986 (R;US) 
SEAMIST™ in-situ instrumentation and vapor sampling system 
applications in the Sandia Mixed Waste Landfill Integrated 
Demonstration Program, 19:23707 (R;US) 
MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL FILTERS 
See also GRANULAR BED FILTERS 
LAFIS. Numerical code for determination of fluiddynamic and 
thermodynamic loading in ventilation systems, 19:25371 
(R;DE;in German) 
MECHANICAL PROPERTIES 
See also FATIGUE 
JAC2D: A two-dimensional finite element computer program for 
the nonlinear quasi-static response of solids with the conju- 
gate gradient method: Yucca Mountain Site Characterization 
Project, 19:23693 (R;US) 
MECHANICAL STRUCTURES 
See also OUTLET STRUCTURES 
SUPPORTS 


Final R&D report, 





Accidents 
Loss experience from natural phenomena hazards in the De- 
partment of Energy (50 years of natural phenomena hazard 
losses), 19:25293 (RA;US) 
Anchors 
Lead expansion anchor load capacity at the Savannah River 
Site, 19:25298 (RA;US) 
Augmentation 
Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;in Japanese) 
Capacity 
Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;in Japanese) 
Composite Materials 
Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;In Japanese) 
Configuration 
Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;In Japanese) 
Damage 
Lessons learned by the DOE complex from recent earthquakes, 
19:25274 (RA;US) 
Design 
Meeting performance goals by the use of experience data, 
19:25305 (RA;US) 
Which 84th percentile do you mean?, 19:25277 (RA;US) 
Electrochemical Cells 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;Iin 
Japanese) 
Floods 
Estimating extreme flood probabilities, 19:23836 (RA;US) 
Hazards 
Natural phenomena issues - a challenge for DOE, 19:25286 
(RA;US) 
Impact Tests 
Seismic spatial interaction effects - evaluation through an im- 
pact testing program, 19:25283 (RA;US) 
In-Service Inspection 
Inservice inspections for structural integrity of structures, sys- 
tems, and components, 19:25281 (RA;US) 
Losses 
Loss experience from natural phenomena hazards in the De- 
partment of Energy (50 years of natural phenomena hazard 
losses), 19:25293 (RA;US) 
Normal-Mode Analysis 
Modal combination in response spectrum modal dynamic analy- 
sis, 19:25313 (RA;US) 
Recommendations 
Meeting performance goals by the use of experience data, 
19:25305 (RA;US) 
Risk Assessment 
Site-specific probabilistic seismic hazard evaluation of the Idaho 
National Engineering Laboratory, 19:25304 (RA;US) 
Safety Analysis 
Natural phenomena issues - a challenge for DOE, 19:25286 
(RA;US) 
Optimization of mathematical models for soil structure interac- 
tion, 19:25314 (RA;US) 
Seismic spatial interaction effects - evaluation through an im- 
pact testing program, 19:25283 (RA;US) 
Use of experience data for DOE seismic evaluations, 19:25297 
(RA;US) 
Worst case selection, 19:25294 (RA;US) 
Seismic Effects 
Lessons learned by the DOE complex from recent earthquakes, 
19:25274 (RA;US) 
Modal combination in response spectrum modal dynamic analy- 
sis, 19:25313 (RA;US) 


MELTDOWN 


Optimization of mathematical models for soil structure interac- 
tion, 19:25314 (RA;US) 

Seismically induced loads on internal components submerged 
in waste storage tanks, 19:23593 (RA;US) 

Site-specific probabilistic seismic hazard evaluation of the Idaho 
National Engineering Laboratory, 19:25304 (RA;US) 

Structural load inventory database for the Kansas City Plant, 
19:25315 (RA;US) 

Use of experience data for DOE seismic evaluations, 19:25297 
(RA;US) 

Which 84th percentile do you mean?, 19:25277 (RA;US) 

Seismic lsolation 

Overview of seismic base isolation systems, applications, and 
performance during earthquakes, 19:25289 (RA;US) 

Potential role of seismic base isolation in the DOE, 19:25290 
(RA;US) 

Shape 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;In 
Japanese) 

Stacks 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;In 
Japanese) 

Stratification 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;in Japanese) 

Stress Analysis 

Structural load inventory database for the Kansas City Plant, 

19:25315 (RA;US) 
Surface Area 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;in Japanese) 

MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 

Proposed finding of no significant impact for the Sakakawea 

Medical Center coal-fired heating plant, 19:24925 (R;US) 
MEDICAL PERSONNEL 

See also RADIOLOGICAL PERSONNEL 

Enforcement actions: Significant actions resolved, medical li- 
censees: Quarterly progress report, January—March 1994; 
Volume 13, Number 1, Part 2, 19:26159 (R;US) 

MEDICAL RECORDS 
Medical information and the right to privacy, 19:26059 (R;US) 
MEDICINAL PLANTS 
Moessbauer studies of medicinal plants, 19:25174 (IA;RU;In 
Russian) 

MEDICINES 

See DRUGS 
MEGAKARYOCYTES 

See BONE MARROW CELLS 
MELANOCYTES 

See ANIMAL CELLS 
MELTDOWN 

CORA-13 experiment on severe fuel damage: Comparison re- 
port. OECD/NEA-CSNI International Standard Problem no. 
31, 19:24657 (R;DE) 

Numerical simulation of fragmentation of hot metal and oxide 
melts with the computer code !VA3, 19:24681 (R;DE;In Ger- 
man) 

Safety aspects of next-generation light water reactors (LWR), 
19:24653 (IA;DE;In German) 

Seismic probabilistic risk assessment for K reactor at the DOE 
Savannah River site, 19:24639 (RA;US) 

Seismically induced relay chatter risk analysis for the advanced 
test reactor, 19:24640 (RA;US) 
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MEMBRANE TRANSPORT 


MEMBRANE TRANSPORT 
Performance of a palladium membrane reactor using a Ni cata- 
lyst for fusion fuel impurities processing, 19:27039 (R;US) 
MEMBRANES 
See also CELL MEMBRANES 
Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, September 5—-December 
4, 1993, 19:23476 (R;US) 
Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, December 5, 1992- 
March 4, 1993, 19:23474 (R;US) 
Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, September 5—-December 
4, 1993, 19:23476 (R;US) 
Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, December 5, 1992- 
March 4, 1993, 19:23474 (R;US) 
Thermal and chemical degradation of inorganic membrane ma- 
terials: Topical report, 19:23395 (R;US) 
MEMORY DEVICES 
Electrochemical synthesis of quasi-periodic quantum dot arrays, 
19:25432 (R;US) 
MERC PROCESS 
See COAL GASIFICATION 
MERCURY 
Metallic mercury recycling. Final report, 19:23747 (R;US) 
Theoretical calculation and evaluation of a complete set of neu- 
tron data for natural mercury, 19:26528 (R;CN) 
MERCURY 190 
Evidence for octupole vibration in the superdeformed well of 
108 Hg, 19:26454 (R;US) 
Microscopicdescription of superdeformed states at low and 
medium spins, 19:26486 (IA;RU) 
MERCURY 192 
Microscopicdescription of superdeformed states at low and 
medium spins, 19:26486 (IA;RU) 
MERCURY 194 
Microscopicdescription of superdeformed states at low and 
medium spins, 19:26486 (IA;RU) 
MERCURY IODIDES 
Elemental impurity analysis of mercuric iodide by ICP/MS, 
19:25154 (R;US) 
MESH GENERATION 
INGRID: 3-D Mesh Generation Nonlinear Systems, 19:27106 
(CM;US) 
Parallel algorithms for the adaptive refinement and partitioning 
of unstructured meshes, 19:27093 (R;US) 
MESON FACTORIES 
CESR upgrade and conversion to a B factory, 19:25550 (RA;JP) 
PEP-II design update and R and D results, 19:25521 (RA;JP) 
The B-factory project at KEK, 19:25520 (RA;JP) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also AXIAL VECTOR MESONS 
PSEUDOSCALAR MESONS 
VECTOR MESONS 
Cross structure of hadron and dibaryon resonances spectrum, 
19:26415 (IA;RU) 
METAGALAXY 
See UNIVERSE 
METALLIC GLASSES 
Radial distribution X-ray absorption fine structure analysis of Al - 
La metallic glass, 19:25230 (IA;IL) 
METALLURGICAL FLUX 
A novel lead-free sokier replacement, 19:25036 (R;US) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
BISMUTH 
GERMANIUM 
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LEAD 

LIQUID METALS 
MERCURY 

POLONIUM 

RARE EARTHS 

SCRAP METALS 
TRANSITION ELEMENTS 
ZINC 

A study of colloid-enhanced ultrafiltration: Final report, March 
1984—December 1993, 19:25897 (R;US) 

Computerized simulation and experiments for the development 
of helium bubbles in metals, 19:25016 (R;DE;In German) 

lon beam surface treatment: A new capability for surface en- 
hancement, 19:25035 (R;US) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Sensitive uSR studies of structure and diffusion at ISIS, 
19:26779 (RA;US) 

Study of radiation damages in AISI 316 and 347 steels, 
19:24993 (1;BR;in Portuguese) 

Technical management plan for sample generation, analysis, 
and data review for Phase 2 of the Clinch River Environmen- 
tal Restoration Program, 19:23869 (R;US) 

The remedial investigation of marine sediment at the United 
Heckathorn Superfund site, 19:26035 (R;US) 

METASTABLE STATES 
Metastability of alpha plutonium, 19:23518 (R;US) 
METEOROLOGY 

A paper collection on the first tracer release experiment in a 
subalpine valley, 19:25868 (RA;CH) 

A project description for the initial experiment in October 1989, 
19:25867 (RA;CH) 

Simulation of transport and dispersion of tracer releases, 
19:25869 (RA;CH) 

METHANE 

Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 

Fundamental kinetics of methane oxidation in supercritical wa- 
ter: Summary report, 19:25239 (R;US) 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, 1 
January—31 March 1994, 19:23495 (R;US) 

Isotopic evidence for methane formation and decomposition in 
marine and freshwater environments, 19:26011 (RA;NO) 

Overview of coal bed methane production and research in the 
U.S., 19:23410 (IA;JP;in Japanese) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, December 1993—February 1994, 19:25220 
(R;US) 

Stable carbon isotopes on methane in nano liter quantities, 
19:25156 (RA;NO) 

METHANOL FUELS 

Alternatives to traditional transportation fuels: 
19:24948 (R;US) 

Injector spray characterization of methanol in reciprocating en- 
gines, 19:24937 (R;US) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system used in an isolated island, 19:24842 (IA;JP;in 
Japanese) 

Research and development of comprehensive technology for 
phosphoric acid fuel cells.: Research and development of fuel 
cell power generation system isolated island use, 19:24823 
(IA;JP;In Japanese) 

METHYL-FUEL 
See ALCOHOLS 
METHYLAMINE 

Electron momentum spectroscopy of methylamine, 19:26460 

(R;AU) 
METHYLBENZENE 
See TOLUENE 


An overview, 





METHYLMERCURY 
Assessment of mercury health risks to adults from coal combus- 
tion, 19:24061 (R;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICAN TRIGA-MARK-3 REACTOR 
See TRIGA-3-SALAZAR REACTOR 
MEXICO 

Radioactivity outbursts from geophysical events, 19:25954 
(IA;XA) 

Work report 1992-1993 Instituto Nacional de Investigaciones 
Nucleares., 19:27073 (1;MX;in Spanish) 

MFX DEVICE 
See MAGNETIC MIRRORS 
MHD EQUILIBRIUM 

Modeling, numerical simulation and optimal control of plasma 
configuration evolution for the NET Tokamak and for the fu- 
ture generation of nuclear fusion, 19:26920 (R;FR;In French) 

MHD GENERATORS 

See also COAL-FIRED MHD GENERATORS 

Determination of the nuclear-induced electrical conductivity in a 
nuclear-driven MHD device, 19:24799 (R;US) 

Diagnostic development and support of MHD Test Facilities: 
Technical progress report, October 1991—December 1991, 
19:24797 (R;US) 

Projects at the Component Development and Integration Facil- 
ity: Quarterly technical progress report, 1 October—31 
December 1993, 19:25902 (R;US) 

MICE 

Protection by chlorophyllin against sister chromatid exchanges 
by gamma rays in mice spermatogonia radio sensitized with 
BUDR., 19:26139 (IA;MX;in Spanish) 

Studies of acute and chronic radiation injury at the Biological 
and Medical Research Division, Argonne National Laboratory, 
1953-1970: Description of individual studies, data files, codes, 
and summaries of significant findings, 19:26100 (R;US) 

MICROANALYSIS 

See also |ON MICROPROBE ANALYSIS 

Theory and practice of the electron capture detector application 
to the trace analysis, 19:25187 (R;PL;In Polish) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 

See also PERSONAL COMPUTERS 

PC based analysis of gamma ray spectra generated by semi- 
conductor detectors, 19:27095 (R;iN) 

MICROELECTRONICS 

Electrochemical synthesis of quasi-periodic quantum dot arrays, 
19:25432 (R;US) 

Quasi-periodic quantum dot arrays produced by electrochemical 
synthesis, 19:25431 (R;US) 

MICROEMULSIONS 

The application of density functional theory to the analysis of 
small-angle neutron scattering of concentrated microemulsion 
with nonionic surfactant, 19:25221 (R;XA) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

Comparison of distribution, abundance, and activities of deep 
subsurface microorganisms: Progress report, 1 September 
1992-31 August 1993, 19:25901 (R;US) 

MICROWAVE EQUIPMENT 
Microwave based civil structure inspection device, 19:25317 
(R;US) 
MID-ATLANTIC REGION 
See USA 
MIDDLE EAST 
See also IRAN 
ISRAEL 

Travel to Greece for the workshop in Arms Control and Security 
in the Middle East: Foreign trip report, December 31, 1993— 
January 1, 1994, 19:24951 (R;US) 

MIDWEST REGION 

See USA 


MISSISSIPPI 


MIGAS PROCESS 

See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Draft environmental impact statement for the realignment of 
McGuire Air Force Base, Burlington County, New Jersey, 
19:25750 (R;US) 

Evaluation of a soil slurry reactor system for treating soil con- 
taminated with munitions compounds, 19:23570 (R;US) 

Recent developments in the Navy's seismic mitigation research 
program, 19:25311 (RA;US) 

MILK 

A study of brucellosis in a diary group in Indonesia, 19:26078 
(RA;XA) 

Commercial milk distribution profiles and production locations: 
Hanford Environmental Dose Reconstruction Project, 
19:26163 (R;US) 

MILL TAILINGS 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Tuba City, Arizona, 19:23842 
(R;US) 

UMTRA project office federal employee occupational safety and 
health program plan: Revision 1, 19:23845 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINERAL WASTES 

Projects at the Component Development and Integration Facil- 
tty: Quarterly technical progress report, 1 October—31 
December 1993, 19:25902 (R;US) 

MINERALS 
See also CARBONATE MINERALS 
SILICATE MINERALS 
SULFATE MINERALS 
SULFIDE MINERALS 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
January 1, 1994—March 31, 1994, 19:23425 (R;US) 

Problem of diagnostics of ultradispersed natural Fe-Mn hydrox- 
ides from Moessbauer spectra, 19:25173 (IA;RU;In Russian) 

Selective track radiography of Bi-Pb and Au-Pt in minerals with 
accelerated '*C ions, 19:25192 (IA;RU) 

MINERS 

Radiation exposure and radiation induced occupational diseases 
in uranium mining using Wismut as an example: Statement of 
the working group on uranium mining and radioactive 
residues of mining (AKURA), 19:26109 (1;DE;In German) 

MINES 

See also URANIUM MINES 

Field evaluations of hearing protection devices at surface mining 
environments, 19:26185 (R;US) 

MINING 
See also COAL MINING 
SURFACE MINING 

Proceedings of Workshop on Uranium Production Environmen- 
tal Restoration: An exchange between the United States and 
Germany, 19:23826 (R;US) 

MINING RESEARCH METHOD 

See DESULFURIZATION 

MIRRORS 
Investigation and replication of the surface microstructure of 
early Chinese black bronze mirrors, 19:24967 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 

Component characteristics and development report High Volt- 

age Initiator, 19:25736 (R;US) 
MISSISSIPPI 

Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 
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MISSISSIPPI RIVER BASIN 


MISSISSIPPI RIVER BASIN 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 
December 1993, 19:26006 (R;US) 

Post-paleozoic crustal responses to the contemporary stress 
field in the eastern United States, 19:26190 (RA;US) 

MIXED OXIDE FUELS 

Introduction of mixed oxide fuel elements in the belgian cores: 
Safety aspects, 19:24094 (RA;IL) 

Safety aspects related to burnup increase and mixed oxide fuel, 
19:24651 (IA;DE;in German) 

MIXERS 

K reactor mixer study aluminum spline tubes, 19:24599 (R;US) 

Structural analysis and evaluation of a mixer pump in a double- 
shell tank at the Hanford Site, 19:23598 (RA;US) 

MIXTURES 
See also SLURRIES 
SOLUTIONS 

Experimental analysis of the steady state of muon-catalyzed 
D/T fusion, 19:26964 (RA;US) 

High-temperature hydrogen-air-steam detonation experiments 
in the BNL small-scale development apparatus, 19:24707 
(RA;US) 

Ignition of hydrogen-air-steam mixtures by a hot gas jet, 
19:24709 (RA;US) 

Muon catalyzed fusion theory, 19:26963 (RA;US) 

On-line near-infrared spectroscopy for hydrocarbon gas analy- 
sis: Calibration model maintenance, 19:23496 (R;NO) 

MM-0011 

See NICKEL BASE ALLOYS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FUNCTIONAL) 

See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SCALE) 

See SCALE MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODELS (STRUCTURAL) 

See STRUCTURAL MODELS 
MODERATORS 

D-Reactor Graphite Burnout Interim Report: IP-25A(PT-105- 
532-E), 19:24488 (R;US) 

Reduction of pressure-tube to calandria-tube contact conduc- 
tance to enhance the passive safety of a CANDU-PHW 
reactor, 19:24147 (RA;XA) 

Technical criteria and bases reactor gas system: 
19:24545 (R;US) 

Technical data pertinent to graphite contraction, 19:24387 (R;US) 

MOESSBAUER EFFECT 

Moessbauer spectroscopy in geology, 19:25960 (IA;RU;In Rus- 

sian) 
MOISTURE GAGES 

Comparison of neutron probe and time domain reflectometry 

techniques of soil moisture analysis, 19:25704 (R;US) 
MOLDING 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (paste type electrolyte system), 19:24826 (IA;JP;In 
Japanese) 

MOLECULAR BEAMS 

Apparatus for CARS monitor of laser induced dissociation of 
molecules and clusters in supersonic jet, 19:26790 (R;IT) 

Experimental investigation of molecular beam injection in HL-1 
tokamak, 19:27001 (R;CN;In Chinese) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 

See FLUORESCENCE SPECTROSCOPY 


100-K, 
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MOLECULAR IONS 
Dependence of molecular ion dissociation on metal surface to 
internuclear axis orientation and beam temperature, 19:26702 
(IA;RU;In Russian) 
Non-adiabatic basis set expansion methods for muonic molecu- 
lar ions, 19:26686 (RA;US) 
MOLECULAR MODELS 
High performance computational chemistry: Towards fully dis- 
tributed parallel algorithms, 19:25241 (R;US) 


MOLECULAR ORBITAL MODEL 
See MOLECULES 


MOLECULAR SIEVES 

Inelastic neutron scattering and molecular dynamics simulations 
of water adsorbed in the molecular sieves AlIPO,-11, AlIPO,- 
5, AIPO,-8 and VPI-5, 19:26703 (R;US) 

Modified molecular sieves: stationary phase for the gas chro- 
matographic separation of hydrogen isotopes, 19:25218 (R;IN) 

Practical-scale tests of cryogenic molecular sieve for separating 
low-concentration hydrogen isotopes from helium, 19:27032 
(R;US) 

MOLECULES 
Direct measurement of sticking in muon catalyzed DT fusion, 
19:26585 (RA;US) 
MOLLUSCS 
See also MUSSELS 
SNAILS 

The stable carbon isotope composition of green-lipped mussels 

Perna canaliculus, Marlborough Sounds, 19:25170 (R;NZ) 
MOLTEN CARBONATE FUEL CELLS 
Anodes 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (pasted-type electrolyte system), 19:24818 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;iIn 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Augmentation 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Auxiliary Systems 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;In Japanese) 

Battery Paste 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (paste type electrolyte system), 19:24826 (IA;JP;In 
Japanese) 

Battery Separators 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24843 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;iIn 
Japanese) 





Research and development of molten carbonate fuei cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 


Capacity 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Catalysts 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Cathodes 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Ceramics 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Coal Gas 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;In 
Japanese) 

Coal Gasification 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24864 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;In Japanese) 

Cogeneration 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Studies on a total system, 
19:24813 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24827 
(IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;in Japanese) 

Composite Materials 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;In Japanese) 

Construction 
Research and development of molten carbonate fuel cell power 


generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 


MOLTEN CARBONATE FUEL CELLS 
Electrolytes 


Corrosion 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;In Japanese) 

Corrosion Resistance 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Demolition 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24843 (IA;JP;in Japanese) 

Demonstration Plants 

MCFC Product Development Test: First annual report, [October 
1, 1992—September 30, 1993], 19:24801 (R;US) 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Design 

Development of a molten carbonate fuel cell, 19:24868 (R;DK;In 

Danish) 
Desulfurization 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Electric Batteries 

Research and development of a molten carbonate fuel cell 
power generation system.: Studies on a total system, 
19:24813 (IA;JP;in Japanese) 

Electric Utilities 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;in Japanese) 

Electrodes 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (pasted-type electrolyte system), 19:24818 
(IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;in Japanese) 

Electrolytes 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power pliant (matrix-type electrolyte system), 19:24816 
(IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (pasted-type electrolyte system), 19:24818 
(IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational study on prototype 
power plant (pasted electrolyte system), 19:24812 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (matrix type electrolyte system), 19:24825 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;in 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational studies on prototype power 
plant (matrix electrolyte system), 19:24811 (IA;JP;In Japanese) 
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MOLTEN CARBONATE FUEL CELLS 
Electrolytes 


Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;In Japanese) 

Energy Efficiency 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Evaluation 

Research and development of a molten carbonate fuel cell 
power generation system.: Studies on a total system, 
19:24813 (IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;In Japanese) 

Fuel Gas 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;In Japanese) 

Gas Utilities 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;in Japanese) 

Heat Exchangers 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Hot Gas Cleanup 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

In-Situ Processing 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;in Japanese) 

information Retrieval 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;in Japanese) 

lron Compounds 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Lifetime 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Liquefied Natural Gas 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;in Japanese) 

Materials 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting system, 19:24840 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Matrix Materials 

Research and development of a molten carbonate fuel cell 

power generation system.: Operational researches on a pro- 


totype power piant (matrix-type electrolyte system), 19:24816 
(IA;JP;in Japanese) 
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Mechanical Structures 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24852 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24858 (IA;JP;In Japanese) 

Metals 

Research and development of molten carbonate fuel cell power 
generation systems.: Supporting studies, 19:24833 (IA;JP;In 
Japanese) 

Modular Structures 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;In Japanese) 

Natural Gas 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;ln Japanese) 

Natural Gas Fuel Cells 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;in Japanese) 

On-Site Power Generation 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Performance Testing 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;ln Japanese) 

Porosity 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Powder Metallurgy 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Power Plants 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;In Japanese) 

Power Range 01-10 Gw 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;ln Japanese) 

Power Range 01-10 Kw 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;in Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Studies on a total system, 
19:24813 (IA;JP;ln Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (matrix type electrolyte system), 19:24825 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;ln Japanese) 





Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (paste type electrolyte system), 19:24826 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24843 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24827 
(IA;JP;in Japanese) 

Power Range 01-10 Mw 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Power Range 10-100 Kw 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;In Japanese) 

Power Range 10-100 Mw 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;In Japanese) 

Pressurization 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Process Development Units 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24859 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24844 (IA;JP;In 
Japanese) 

Reformer Processes 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 

Seals 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;in Japanese) 

Sheets 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;in Japanese) 

Specifications 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Researches on a total system, 
19:24834 (IA;JP;In Japanese) 

Stacks 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24843 (IA;JP;ln Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 


MONITORING (RADIATION) 


Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;In Japanese) 

Steam Reformer Processes 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24860 (IA;JP;In Japanese) 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24845 (IA;JP;in Japanese) 

Supports 

Research and development of molten carbonate fuel cell power 
generation system.: Supporting studies, 19:24854 (IA;JP;In 
Japanese) 

Thermal Cycling 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24839 (IA;JP;in Japanese) 

Research and development of molten carbonate fuel cell power 
generation systems.: Development of stacks and peripheral 
systems, 19:24832 (IA;JP;in Japanese) 

Town Gas 

Research and development of molten carbonate fuel cell power 
generation system.: Studies on a total system, 19:24865 
(IA;JP;In Japanese) 

MOLTEN CARBONATE PROCESS 

See DESULFURIZATION 

MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 

A model for the metal - nonmetal transition in metal - molten salt 

solutions, 19:26283 (R;XA) 
MOLYBDENUM 

Bench-scale co-processing: Technical progress report No. 23, 
January 1, 1994—March 31, 1994, 19:23466 (R;US) 

Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 19:25086 (R;US) 

Determination of manganese, copper, zinc, iron and molybde- 
num in animal blood sample by neutron activation analysis, 
19:25207 (R;TH) 

Microbial recovery of metals from spent coal liquefaction cata- 
lysts: Quarterly report, January 1994—March 1994, 19:23380 
(R;US) 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Final report, 19:25247 (R;US) 

MOLYBDENUM CARBIDES 
Corrosion-resistant coatings for high-temperature high-sulfur- 
activity applications: Final report, 19:25086 (R;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM CARBIDES 
MOLYBDENUM SILICIDES 
MOLYBDENUM SULFIDES 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Final report, 19:25247 (R;US) 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Progress report, 19:25248 (R;US) 

Urbach tails in the absorption spectra of semiconducting 
molybdenum-borate glasses, 19:25121 (I;MY) 

MOLYBDENUM SILICIDES 

The analysis and minimization of oxygen contamination in the 

powder processing of molybdenum disilicide, 19:25080 (R;US) 
MOLYBDENUM SULFIDES 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, January-March 1994, 19:23375 
(R;US) 

MONAZITES 
Pathways of internal exposures in a high background area, 
19:26122 (IA;XA) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
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MONITORS 


MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
Calibration and characterization of wide range hydrogen sen- 
sors, 19:25707 (R;US) 
Production test IP-644-D fuel surface crud monitor irradiation, 
19:24571 (R;US) 
Riber optic monitoring device, 19:25692 (PA;US) 
Specifications for prototype in-core flux monitor, 19:24380 (R;US) 
The response of the Sandia Robust wide range hydrogen sen- 
sor to Hp-O, mixtures, 19:25706 (R;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCRYSTALS 
Acoustic technique of diagnostics of charged particle beam au- 
todeflection to diectric surface, 19:26808 (IA;RU;In Russian) 
Coherent excited ion charge states at the exit from the crystal, 
19:26793 (IA;RU;In Russian) 
Coulomb excitation of 1°F nuclei during channeling in Ge crystal- 
computerized experiment, 19:26797 (IA;RU;in Russian) 
Dispersion mechanism of repulsive conditions of electron and 
modulated beam channeling in crystals, 19:26796 (IA;RU;In 
Russian) 
Electron diffraction scattering at crystal hard potential, 19:26765 
(IA;RU;In Russian) 
Excitation of ultrasonic oscillation by electron flux in solid, 
19:26804 (IA;RU;In Russian) 
High precision trace neutron transmutation doping of detector- 
grade high resistance zone-refined silicon mono-crystal, 
19:26705 (R;CN;in Chinese) 


Induced cooling and monochromatization of channeling trans- 
verse energy in relativistic positron anharmonic spectrum in 
laser effect condition, 19:26799 (IA;RU;In Russian) 

Introduction to the structures determination methods using X- 


ray diffraction in monocrystals: application to some 
lanthanides and transition metals complexes with organic lig- 
ands, 19:26706 (|;BR;iIn Portuguese) 

Muon spin relaxation in crystals with defects, 
(IA;RU;In Russian) 

On radiation of high energy particle beams at their multiple scatter- 
ing on bent crystal atom chains, 19:26764 (IA;RU;In Russian) 

Plane channeling stochastic theory, 19:26798 (IA;RU;In Russian) 

Radiation of modulate finite particle beam in monocrystal with 
account of multiple scattering, 19:26625 (IA;RU;In Russian) 

Second surface state of channeling electrons, 19:26795 
(IA;RU;In Russian) 

Simultaneous Moessbauer investigation of hyperfine interac- 
tions on surface, near-surface and in volume of monocrystals, 
19:26720 (IA;RU;in Russian) 

MONTE CARLO METHOD 
Introduction to the Monte Carlo methods, 19:27138 (R;XJ) 
MOON 

Lunar surface fission power supplies: 

19:24178 (R;US) 
MORPHOLOGICAL CHANGES 

Dose response curve for micronucleus of cytokinesis-block 
method in human lymphocytes after ®°Co-gamma ray expo- 
sure, 19:26105 (R;CN;in Chinese) 

MORTARS 

Material properties of hollow clay tile and existing mortar char- 

acterization study, 19:25280 (RA;US) 
MOSFET 

Near interface oxide degradation in high temperature annealed 

SV/SiO>2/Si structures, 19:25443 (R;US) 
MOTELS 
See HOTELS 


19:26716 


Radiation issues, 
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MOTHS 

Progress on the artificial rearing of the army worm, Spodoptera 
(Laphygma) exigua Hb. and radiation sterilization in the male 
of this species, 19:26096 (1;TH) 

MOTOR INNS 
See HOTELS 
MOTOR VEHICLE ACCIDENTS 
A statistical description of the types and severities of accidents 
involving tractor semi-trailers, 19:23561 (R;US) 
MTSE DEVICES 
See MAGNETIC MIRRORS 
MU SR 
See MUON SPIN RELAXATION 
MULTI-CHANNEL ANALYZERS 

Development and use of a dual-parameter multichannel ana- 
lyzer: Calibration measurements for efficiency and response 
functions of the NE213 scintillator by a 5*Cf spontaneous fis- 
sion source, 19:25642 (RA;JP) 

MULTI-ELEMENT ANALYSIS 

Detection ability and elemental contents determination by 
elastic scattering of light ions and by recoiling nuclei measure- 
ments: Pt.1. Thick target yields, 19:25188 (R;PL) 

MULTIGROUP THEORY 

Parallel solution of the multidimensional finite element-spherical 

harmonics radiation transport equation, 19:27128 (RA;IL) 
MULTIPARTICLE SPECTROMETERS 

Investigation of interactions of relativistic nuclei at sphere 47 de- 
tector, 19:25621 (IA;RU) 

Investigation of the multifragmentation of target nuclei in 
nucleus-nucleus collisions at intermediate and high energies, 
19:25605 (RA;RU) 

Performance of PC-based charged particle multi-channel spec- 
trometer utilising particle identification, 19:25655 (R;HU) 

Study of multiple cumulative particle production in 4x-geometry, 
19:25600 (RA;RU) 

Users handbook, 19:25599 (R;RU) 

MULTIPHASE FLOW 

Nonlinear waves and pattern formation in multi-phase flows, 

19:25404 (IA;IL) 
MULTIPLE COLLISION METHOD 

First massively parallel algorithm to be implemented in Apollo-II 

code, 19:24197 (R;FR) 
MULTIPLETS 

SALOME. User’s guide, 19:27170 (R;SE) 

MULTIPLEXERS 

Polarization-independent 
19:25391 (R;US) 

MULTIPLICITY 
Statistical --ray multiplicity distributions in Dy and Yb nuclei, 
19:26595 (R;NO) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Monte Carlo simulation of the microstrip gas counter, 19:25663 
(R;NL) 

Simulation of frontend preamplifiers for the MSGC, 19:25664 
(R;NL) 

MUNICIPAL BUILDINGS 

See PUBLIC BUILDINGS 
MUNICIPAL WASTES 

MSW to hydrogen, 19:23944 (R;US) 
MUNITIONS 

See ORDNANCE 
MUON ANTINEUTRINOS 

Search for the prompt muon antineutrino from charm particle 
decays at the IHEP-JINR Neutrino detector in 70 GeV proton 
beam-dump experiment, 19:26572 (R;XJ;In Russian) 

MUON BEAMS 
A surface muon beam at CEBAF, 19:25533 (RA;US) 


WDM _ channel _ dropping _ filters, 





Construction of RIKEN-RAL muon facility at ISIS, 19:25534 
(RA;US) 
Development of a chopped high intensity muon beam at 
LAMPF, 19:25528 (RA;US) 
Low energy u* beam at PSI, 19:25456 (RA;US) 
Low energy »~ beams at PSI - results and plans, 19:26260 
(RA;US) 
Results from the new PSI beam lines, 19:25530 (RA;US) 
Slow muon physics: Applications to problems in superconduc- 
tivity, 19:25535 (RA;US) 
The uSR facilities at PSI: Developments and results, 19:26781 
(RA;US) 
The EC pulsed muon facility at ISIS, 19:25531 (RA;US) 
Ultra-slow muon facility project, 19:25532 (RA;US) 
MUON DETECTION 
Muon identificator efficiency of the GINES detector in the UNK 
neutrino beam, 19:25626 (R;XJ;iIn Russian) 
MUON NEUTRINOS 
See also MUON ANTINEUTRINOS 
Gamma-neutrino angular correlation in muon capture on 28Si, 
19:26578 (RA;US) 
Measurement of the muon momentum in pion decay at rest us- 
ing a surface muon beam, 19:26420 (RA;US) 
MUON REACTIONS 
A gas scintillation TPC to detect asymmetries in muon capture 
by polarized muonic *He, 19:25656 (RA;US) 
Gamma-neutrino angular correlation in muon capture on 28Si, 
19:26578 (RA;US) 
Measurement of the induced pseudoscalar coupling constant, 
gp, Via radiative muon capture on hydrogen, 19:26584 (RA;US) 
Measuring gp with laser polarized ®He, 19:26582 (RA;US) 
Modern challenges to experiment in nuclear muon capture, 
19:26586 (RA;US) 
Muon capture in deuterium and the solar neutrino problem, 
19:26581 (RA;US) 
Neutrino mass and T-violation in nuclear muon capture, 
19:26373 (RA;US) 
Precision-measurement of nuclear muon capture by °He, 
19:26587 (RA;US) 
Theory of nuclear muon capture, 19:26583 (RA;US) 
MUON SPIN RELAXATION 
The uSR facilities at PSI: Developments and results, 19:26781 
(RA;US) 
The pSR-93 conference in Maui, 19:26782 (RA;US) 
MUON SPIN RESONANCE 
See MUON SPIN RELAXATION 
MUON SPIN ROTATION 
See MUON SPIN RELAXATION 
MUON-CATALYZED FUSION 
Experimental results on kinetics of muon catalyzed fusion in 
triple mixture of hydrogen isotopes, 19:26962 (RA;US) 
MUON-DEUTERON INTERACTIONS 
Structure functions and o,/op measured in 465 GeV/c muon- 
nucleon interactions, 19:26530 (R;US) 
MUON-PROTON INTERACTIONS 
Structure functions and op/cp measured in 465 GeV/c muon- 
nucleon interactions, 19:26530 (R;US) 
MUONIC ATOMS 
Epithermal muonic atoms and muon-catalyzed fusion, 19:26664 
(RA;US) 
HF contribution to parity mixing in muonic atoms, 19:26681 
(RA;US) 
Laser spectroscopy in muonic helium and hydrogen, 19:26684 
(RA;US) 
Mesomolecule formation in tu + HD (D2) reactions, 19:26667 
(RA;US) 
Muon transfer from muonic atoms of hydrogen isotopes to He 
nuclei: Status and proposals, 19:26673 (R;XJ) 
Muon transfer in excited muonic hydrogen, 19:26666 (RA;US) 
Muonic cascade and muon catalyzed fusion in hydro- 
ger/deuterium mixtures, 19:26665 (RA;US) 
Polarized targets for muon physics: Past, present, and future, 
19:26680 (RA;US) 
Precision tests of the standard model, 19:26372 (RA;US) 


MYOSIN 


Technique of calculation of hard muonic atom potential with 
allowance for E2-, E4-deformation effects and non-axial nu- 
cleus, 19:26670 (IA;RU;In Russian) 

The hyperfine effect in nuclear muon capture. Low energy muon 
science worshop LEMS93, Santa Fe, NM, April 93, 19:26580 
(RA;US) 

Time of flight spectroscopy with muonic hydrogen, 19:26678 
(RA;US) 

MUONIC MOLECULES 

Experimental results on kinetics of muon catalyzed fusion in 
triple mixture of hydrogen isotopes, 19:26962 (RA;US) 

Mesic molecules of light nuclei in the oscillator representation, 
19:26674 (R;XJ) 

Mesomolecule formation in tu + HD (D2) reactions, 19:26667 
(RA;US) 

NeMu* chemiluminescence: 
19:26685 (RA;US) 


MUONIUM 

Physicochemical processes of muonium interaction with biopro- 
tectors, 19:26672 (IA;RU;In Russian) 

Searching for the rare process of muonium to antimuonium con- 
version at PSI, 19:26679 (RA;US) 

The new muonium hyperfine structure experiment, 19:26682 
(RA;US) 

The unusual properties of muonium in semiconductors, 
19:26676 (RA;US) 

Theory of muonium hyperfine structure, 19:26683 (RA;US) 

Two-photon laser spectroscopy of the muonium 1S-2S transi- 
tion, 19:26677 (RA;US) 

MUONS 
See also MUONS MINUS 
MUONS PLUS 

A measurement of the Michel parameter p in muon decay, 
19:26426 (R;US) 

A report on the new muon g-2 experiment at BNL, 19:26445 
(RA;US) 

A search for 1 — e+ at the level of 10-'5, 19:26427 (R;US) 

Lepton flavor violation and new fundamental symmetries of na- 
ture, 19:26423 (RA;US) 

Muon decay parameters, 19:26421 (RA;US) 


MUONS MINUS 
Measurement of the stopping power for ~ at energies in the 
eV range, 19:26644 (RA;US) 
Recent developments in muon catalyzed fusion theory, 
19:26965 (RA;US) 
Slowing down of low-energy muons, 19:26645 (RA;US) 
MUONS PLUS 
p* — ety, 19:26419 (RA;US) 
Energy spectrum of the ve from the decay of unpolarized 
muons, 19:26422 (RA;US) 
Slowing down of low-energy muons, 19:26645 (RA;US) 
Study of muonium reaction with impurity atom and quartz crystal 
lattice defects, 19:26671 (IA;RU;In Russian) 


MUSASHI INSTITUTE OF TECHNOLOGY TRIGA REACTOR 
See TRIGA-2-MUSASHI REACTOR 

MUSCULAR TISSUE 
See TISSUES 


MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
The stable carbon isotope composition of green-lipped mussels 
Perna canaliculus, Marlborough Sounds, 19:25170 (R;NZ) 
MWD SYSTEMS 
Development of a near bit MWD system: Quarterly report, 
October-December 1993, 19:23458 (R;US) 


MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 


MYOSIN 
Molecular genetics of myosin motors in Arabidopsis: Progress 
report, [July 1, 1992—February 28, 1994], 19:26042 (R;US) 


Radiolysis effects in gases, 


ERA Vol. 19, No. 9 833 





N CODES 


N 


N CODES 

NETSPEC: Networked Alpha & Gamma Spectral Acquisition 
and Analysis System, 19:27109 (CM;US) 

Scoping calculations of power sources for nuclear electric 
propulsion, 19:24179 (R;US) 

N-REACTOR 
Failed Element Detection 

N-Reactor co-product target element rupture detection study, 

19:24255 (R;US) 
Fuel Element Failure 

Monthly record report Research and Engineering Operation N- 

Reactor Department, 19:24623 (R;US) 
Fuel Elements 

Fuels Development Operation quarterly progress report, Apri 
June 1962, 19:24507 (R;US) 

Fuels Development Operation quarterly progress report, July— 
September 1962, 19:24508 (R;US) 

Hanford contribution for the 15th high temperature fuels commit- 
tee meeting, November 1962, 19:24511 (R;US) 

In-reactor rupture testing of Zircaloy-2-clad, coextruded fuel ele- 
ments in the Engineering Test Reactor: Final report, 19:24509 
(R;US) 

Proposal for irradiating a test fuel element with fluted outer sur- 
face: GEH 10-67 and GEH 10-68, 19:24523 (R;US) 

Report to the Working Committee from Hanford, 19:24627 (R;US) 

Report to the working committee of the fuel element develop- 
ment committee from the General Electric Company, Hanford, 
19:24573 (R;US) 

Waprp failure of a thirty-six inch long uranium 2 wt % zirconium 
alloy tubular fuel element, PT-IP-250-A (RM-568): Final re- 
port, 19:24529 (R;US) 

Nuclear Fuels 

Metallurgy Development Operation quarterly progress report, 
Aprit-June 1963, 19:23521 (R;US) 

Report to the working committee from The General Electric 
Company, HAPO, 19:23520 (R;US) 

Operation 

Monthly record report Research and Engineering N-Reactor De- 
partment, 19:23530 (R;US) 

Monthly record report Research and Engineering Operation N- 
Reactor Department, 19:24623 (R;US) 

Radioactive Effiuents 

Reactor inventory and discharge summary FY 1970, 19:24320 

(R;US) 
Reactor Channels 

Possible explanation of 

19:24386 (R;US) 
Reactor Control Systems 

N-reactor hazards summary review (Phase Ib, Production only): 
Volume 2, Reactor and reactor auxillary systems, 19:24537 
(R;US) 

Reactor Cooling Systems 

The N-Reactor fuel testing program in the KER loops, 19:24541 
(R;US) 

Reactor Decommissioning 

N Reactor Deactivation Program Plan: Revision 4, 19:24720 
(R;US) 

Reactor instrumentation 

N-reactor hazards summary review (Phase Ib, Production only): 
Volume 2, Reactor and reactor auxillary systems, 19:24537 
(R;US) 

Reactor Monitoring Systems 

N-Reactor co-product target element rupture detection study, 

19:24255 (R;US) 
Reactor Operation 

Pacific Northwest Laboratory monthly activities report, May 

1967, 19:24337 (R;US) 


105-K graphite stack distortion, 


Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 
Reactor Physics 


Reactor Physics monthly technical report, February 1964, 
19:24594 (R;US) 
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Reactor physics monthly technical report, April 1963, 19:24552 
(R;US) 
Reactor physics monthly technical report, May, 1963, 19:24553 
(R;US) 
Reactor Shutdown 
N Reactor Deactivation Program Plan: Revision 4, 19:24720 
(R;US) 
Research Programs 
Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 
Research and Engineering N-Reactor Department monthly 
record report, 19:24622 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY CONSERVATION POLICY ACT 
See US NATIONAL ENERGY CONSERVATION POLICY ACT 
NATIONAL ENERGY PLANS 
Energy 93, energy in Israel: Data, acctivities, policies and pro- 
grams, 19:24785 (R;IL) 
Energy forum '93: Energy Conservation Policy in Japan, 
19:24766 (1;BG;In Bulgarian) 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL GOVERNMENT 
SAVEnergy Action Plans, 19:24773 (R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Alternatives to traditional transportation fuels: 
19:24948 (R;US) 
Natural gas and environmental effects in electric generation for 
Manaus region, 19:23499 (1;BR;In Portuguese) 
Natural-gas high-efficiency boiler systems in practice - the 
chimney-sweep’s point of view, 19:25426 (IA;DE;In German) 
Nitrogen isotope determination on minute gas quantities, 
19:25159 (RA;NO) 
Origin of natural gases from the Vienna Basin and Carpathian 
Foredeep, 19:25928 (RA;NO) 
Reserve estimates in western basins: 
January—March 1994, 19:23493 (R;US) 
Stable carbon and hydrogen isotope studies of natural gases 
from the Polish Flysch Carpathians, 19:25936 (RA;NO) 
The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 
The role of natural gas as inductor agent of energetic manage- 
ment and environmental quality, 19:23500 (1;BR;In Portuguese) 
[Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing]: Semiannual technical progress report, Octo- 
ber 1, 1992—March 31, 1993, 19:23494 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 
Stable carbon and hydrogen isotope studies of natural gases 
from the Polish Flysch Carpathians, 19:25936 (RA;NO) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Data summary report on short-term turbidity monitoring of pipeline 
river crossings in the Moyie River, Boundary County, Idaho: 
PGT-PG&E Pipeline Expansion Project, 19:23498 (R;US) 
NATURAL GAS FIELDS 
Interdisciplinary study of reservoir compartments: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:23451 (R;US) 
Norwegian Petroleum Directorate: 
19:24787 (R;NO;in Norwegian) 
Norwegian Petroleum Directorate: 
19:24014 (R;NO;In Norwegian) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 


An overview, 


Quarterly report, 


Annual report 1992, 


Annual report 1993, 





NATURAL GAS INDUSTRY 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992— 
June 30, 1993, 19:23477 (R;US) 

NATURAL GAS WELLS 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992— 
June 30, 1993, 19:23477 (R;US) 

Environmental and economic assessment of discharges from 
Gulf of Mexico Region Oil and Gas Operations: Quarterly 
technical progress report, 1 October-31 December 1993, 
19:23484 (R;US) 

Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
January 1—March 31, 1994, 19:23478 (R;US) 

Hydrogeochemical and production controls on NORM in oil- and 
gas-field operations: [Quarterly report], January 1, 1994— 
March 30, 1994, 19:23481 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1993-March 24, 1994, 
19:23480 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R;US) 

NATURAL LIGHTING 
See DAYLIGHTING 
NATURAL RADIOACTIVITY 

A review of the studies of high background areas of the S-W 
coast of India, 19:26119 (IA;XA) 

High levels of natural radiation: Proceedings of an international 
conference held in Ramsar, 3-7 November 1990, 19:25943 
(1;XA) 

Natural radiation - 
(RA;Fl) 

Technologically enhanced natural radiation and the significance 
of related risks, 19:25948 (IA;XA) 

The correlations between natural elements (K, U, Th) concentra- 
tions and thermal neutron absorption cross-section value (Za) 
for rock samples of Carpatia area, 19:26638 (R;PL;In Polish) 

NATURAL RUBBER 

Study of the effect of ionizing radiation on the structure of natu- 
ral rubber latex by positron annihilation technique., 19:26709 
(I;MX;In Spanish) 

NATURE RESERVES 
Landscape habitat diversity: An information theoretic measure, 
19:25887 (R;US) 

NAVAL PETROLEUM RESERVE 

See US NAVAL PETROLEUM RESERVES 
NAVAL REACTORS 

See SHIP PROPULSION REACTORS 
NCUSPR REACTOR 

See PULSTAR-RALEIGH REACTOR 
NEAR INFRARED RADIATION 

Near-infrared Raman spectroscopy using a diode laser and 

CCD detector for tissue diagnostics, 19:25660 (R;SE) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM ALLOYS 

Hyperfine characteristics and magnetic properties of Fe-Nd sys- 
tem hydrated alloys, 19:26728 (IA;RU;In Russian) 

Study of magnetic hyperfine interactions of 5’ Fe and '®'Ta nuclei 
in NdFez high pressure phase, 19:26753 (IA;RU;In Russian) 

NEODYMIUM BORIDES 

NGR investigation of mechanical comminution effect on 
Nd,sFe77Bg alloy structure and properties, 19:26733 
(IA;RU;In Russian) 

NEODYMIUM LASERS 

Elaboration by epitaxy in liquid phase and monocrystalline layers 
of doped Yag. Realisation of wave guides lasers neodymium 
and ytterbium at low thresholds, 19:24983 (R;FR;In French) 


new activities to be monitored, 19:26151 


NEUTRON CAPTURE THERAPY 


NEON 
NeMu* chemiluminescence: 
19:26685 (RA;US) 
NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Advantages of palmolive alternate, 19:24397 (R;US) 

Measured solubilities and speciations from oversaturation ex- 
periments of neptunium, plutonium, and americium in UE-25p 
No. 1 well water from the Yucca Mountain region: Milestone 
report 3329-WBS1.2.3.4.1.3.1, 19:23662 (R;US) 

Redox neptunium measurements, 19:23543 (R;US) 

NEPTUNIUM 236 
Supplementary birch production, 19:24187 (R;US) 
NEPTUNIUM 237 

Palm content of production metal, 19:23540 (R;US) 

Ten year reactor study supplement: Priority | cases, neptunium- 
237 producticen, 19:24556 (R;US) 

NEPTUNIUM ALLOYS 

Neptunium-aluminum fuel capsule irradiation; GEH-14-60, 61, 

62, 63, 19:24389 (R;US) 
NET TOKAMAK 

Modeling, numerical simulation and optimal control of plasma 
configuration evolution for the NET Tokamak and for the fu- 
ture generation of nuclear fusion, 19:26920 (R;FR;In French) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

A Newton-type neural network learning algorithm, 19:27137 
(R;Xd) 

Artificial neural networks in medicine, 19:26057 (R;US) 

Proceedings of the Neural Network Workshop for the Hanford 
Community, 19:23689 (R;US) 

NEUTRAL ATOM BEAM INJECTION 

Observation of Doppier-shifted Ta emission from TFTR tritium 

neutral beams, 19:26984 (R;US) 
NEUTRAL CURRENTS 
Displacement forces on a neutral current detector from a buoy- 
ant and flexible cable under tension, 19:25659 (R;US) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO DETECTION 

Algorithms of spatial track finding and vertex reconstruction in 

the IHEP-JINR neutrino detector, 19:25570 (R;RU;In Russian) 
NEUTRINO OSCILLATION 
Some remarks to the problem of neutrino oscillation, 19:26413 
(R;XJ) 
NEUTRINOS 
See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 
SOLAR NEUTRINOS 

Neutrino mass, 19:26439 (R;XA) 

Neutrino mass and T-violation in nuclear muon capture, 
19:26373 (RA;US) 

Neutrino masses and mixing, 19:26437 (R;XA) 

Neutrinos with Zee-mass matrix in vacuum and matter, 
19:26440 (R;XA) 

Results from neutrino experiments, 19:26401 (R;XA) 

NEUTRON ACTIVATION ANALYSIS 

In situ measurement of ash content by neutron activation analy- 

sis, 19:25190 (R;PL) 
NEUTRON BEAMS 

Neutron beams from ion accelerators and colliders, 19:25455 
(R;XJ) 

Strong collision approach to calculation of depolarization func- 
tion for neutron beam passing through ferromagnetic bulk 
domains, 19:26597 (R;XA) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Is BSH effective or not on BNCT for malignant brain tumors?, 

19:26053 (RA;JP) 


Radiolysis effects in gases, 
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NEUTRON CAPTURE THERAPY 


Molecular design of new boron carriers covalent bond forma- 
tions among o-carborane, water-solubilizing elements, and 
organic moiety having affinity to cancer cells, 19:26052 
(RA;JP;in Japanese) 

Prompt gamma-ray spectrometry for measurement of B-10 
concentration in brain tissue and blood: Clinical use and ex- 
perimental study, 19:26049 (RA;JP) 

Synthesis and biological activity of a water-soluble 
p-boronophenylalanine derivatives, 19:26051 (RA;JP;In 
Japanese) 

Synthesis of o- and m-boronophenylalanine and their optical 
resolution, 19:26054 (RA;JP;in Japanese) 

NEUTRON DETECTORS 
See also BF3 COUNTERS 
HE-3 COUNTERS 
PROTON RECOIL DETECTORS 

A scintillating-filber 14-MeV neutron detector on TFTR during DT 
operation, 19:26967 (R;US) 

Calculation and applications of the frequency dependent neu- 
tron detector response functions, 19:25578 (RA;IL) 

Multiplicity counters: utilisation test of an exponential modeliza- 
tion on a detector chain for which this hypothesis is little 
realistic, 19:25560 (R;FR;in French) 

NEUTRON DIFFRACTION 

Accurate determination of | C modulation parameter in Sr, 
Ba,_, Nb. O¢ from second order satellites of neutron diffrac- 
tion TOF (Time-Of-Flight) spectra, 19:26776 (R;XJ) 

Analysis of neutron diffraction peak broadening caused by inter- 
nal stresses in composite materials, 19:25131 (R;US) 

NEUTRON DIFFRACTOMETERS 

Possible utilization of high resolution Fourier diffractometer at 

reactor IBR-2 for strain measurements, 19:27143 (R;XJ) 
NEUTRON DIFFUSION EQUATION 

Derivation of the neutron diffusion equation, 19:26600 (RA;IL) 

Determination of axial diffusion coefficients by the Monte-Carlo 
method, 19:24158 (RA;IL) 

Lie group invariant finite difference schemes for the neutron dif- 
fusion equation, 19:26646 (R;US) 

The numerical analysis of eigenvalue problem solutions in the 
multigroup diffusion theory, 19:26601 (RA;IL) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 

Application of the general perturbation theory for axial fast flux 
reconstruction with utilization of the calculated and measured 
fast flux, 19:24203 (RA;IL) 

Flux mapping applications using in-core detector measurements 
for fuel management at the Gentilly-2 NGS, 19:24154 (RA;XA) 

H pile axial flux distribution, 19:24399 (R;US) 

Influence of different node edge flux approximations on the ac- 
curacy of the Laplace eigenfunction nodal method, 19:24208 
(RA;IL) 

NFCAP-A neutron flux calculation program, 19:27163 (R;TH;In 
Thai) 

Neutron distributions in beam tubes and thermal column, 
19:25669 (R;TH;In Thai) 

Neutron flux measurement in new wet tubes for topaz irradia- 
tion, 19:25670 (R;TH;In Thai) 

Specifications for prototype in-core flux monitor, 19:24380 (R;US) 

Three dimensional flux control, 19:24243 (R;US) 

Three-group NPR core flux levels, 19:24418 (R;US) 

NEUTRON FLUX DENSITY 

See FLUX DENSITY 

NEUTRON FLUX 


NEUTRON GENERATORS 
Development of thermal design method of rotating target for DT 
neutron source, 19:27027 (R;JP;In Japanese) 
NEUTRON LOGGING 
Applying the universal neutron transport codes to the calculation 
of well-logging probe response at different rock porosities, 
19:25591 (R;PL;In Polish) 
NEUTRON MATTER 
See NUCLEAR MATTER 
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NEUTRON MOISTURE METERS 

See MOISTURE GAGES 

NEUTRON PROBES 

Nuclear method of density and moisture measurement of pre- 

sinter ore mix, 19:25593 (R;PL;In Polish) 
NEUTRON RADIOGRAPHY 

Cold neutron radiography using 
19:25503 (RA;JP) 

Metrological capability of neutron radiography, 19:25653 (RA;JP) 

NEUTRON REACTIONS 

Blind intercomparison of nuclear models for predicting charged 
particle emission, 19:26647 (R;XN) 

Induction of chromosomal aberrations by neutron capture reac- 
tions, 19:26055 (RA;JP;In Japanese) 

Kerma-factor determination by charged-particle spectroscopy, 
19:26590 (R;US) 

Stellar neutron capture cross sections of the Ba isotopes, 
19:26575 (R;DE) 

Study of relativistic Doppler effect from 'B(n,a)’Li, 19:26525 
(R;TH;In Thai) 

Systematical analysis of the fast neutron induced (n,p) reaction 
cross sections, 19:26546 (R;XJ) 

Theoretical calculation and evaluation of a complete set of neu- 
tron data for natural mercury, 19:26528 (R;CN) 

NEUTRON SOURCE FACILITIES 

See also IPNS-| SYNCHROTRON 

Lessons from shielding retrofits at the LAMPF/LANSCE/PSR 
accelerator, beam lines and target facilities, 19:25464 (R;US) 

Studies of D-Li neutron source: An overview, 19:26994 (R;US) 

NEUTRON SOURCES 

See also NEUTRON GENERATORS 

yuCF-based 14-MeV high-flux neutron source - a design study, 
19:27030 (RA;US) 

A feasibility study for a one-megawatt pulsed spallation source 
at Los Alamos National Laboratory, 19:23926 (R;US) 

Basic and applied research at the Weapons Neutron Research 
facility, 19:23925 (R;US) 

Neutronic problems of a compact 14 MeV plasma neutron 
source, 19:25498 (R;DE) 

Paul Scherrer Institut annual report 1993. Annex IIIA: Annex 
IIIA: PS! condensed matter research and material sciences 
progress report 1993, 19:26700 (I;CH) 

Phase Ill experiments of the JAERI/USDOE collaborative pro- 
gram on fusion blanket neutronics: Line source and annular 
blanket experiments. 1: experiment, 19:27026 (R;JP) 

Ring energy and current considerations for spallation neutron 
source, 19:25459 (R;US) 

The Los Alamos study for a next-generation spallation-neutron- 
source driver, 19:25465 (R;US) 

NEUTRON SPECTROSCOPY 

Application of neutron spin echo spectroscopy to dynamical be- 
haviors of condensed matter, 19:26829 (RA;JP) 

Statistical properties of an algorithm used for illicit substance 
detection by fast-neutron transmission, 19:25554 (R;US) 

NEUTRON TRANSPORT 

Experimental testing of the secondary neutron field calculation 
program, 19:26613 (IA;RU;In Russian) 

First massively parallel algorithm to be implemented in Apollo-I| 
code, 19:24197 (R;FR) 

Fluence-to-dose equivalent conversion factors for polyethylene- 
moderated °5*Cf, 19:23928 (R;US) 

Illicit substance detection using fast-neutron interrogation sys- 
tems, 19:25555 (R;US) 

The PC/AT software for multigroup calculations of neutron trans- 
port by discrete ordinates and ENDF/B data files, 19:26602 
(RA;IL) 

Two-dimensional discrete nodal transport method for solving 
neutron transport problems in curvilinear coordinates, 
19:26605 (RA;IL) 

NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
A closure for stochastic transport equations, 19:26603 (RA;IL) 


A new DPN formulation of neutron transport equation., 
19:26604 (RA;IL) 


low power accelerator, 





Analytical 3-dimensional neutron transport in infinite media, 
19:26606 (RA; IL) 

Applying the universal neutron transport codes to the calculation 
of well-logging probe response at different rock porosities, 
19:25591 (R;PL;In Polish) 

Coarse mesh-boundary element scheme for neutron diffusion 
problems in hexagonal geometry, 19:24209 (RA;IL) 

The correlations between natural elements (K, U, Th) concentra- 
tions and thermal neutron absorption cross-section value (La) 
for rock samples of Carpatia area, 19:26638 (R;PL;In Polish) 


NEUTRONS 
See also FISSION NEUTRONS 
INTERMEDIATE NEUTRONS 
PILE NEUTRONS 
SLOW NEUTRONS 
THERMAL NEUTRONS 

Analysis of experimental data: A general review with particular 
reference to Monte Carlo evaluation of sensitivities, 19:27123 
(RAIL) 

Evaluation of the thermal ageing of duplex stainless steels, 
19:24977 (R;FR;In French) 

Investigation of selected lanthanide and actinide compounds by 
neutron diffraction, 19:25025 (R;CH;In German) 

Neutron lifetimes in the Hanford lattices, 19:24555 (R;US) 

Nuclear power plant life extension and management aspects; 
neutron irradiation embrittlement and stress corrosion crack- 
ing - two possible degradation mechanisms and methods for 
their mitigation, 19:24076 (1A;CH) 

Paul Scherrer Institut annual report 1993. Annex IIIA: Annex 
\llA: PS! condensed matter research and material sciences 
progress report 1993, 19:26700 (I;CH) 

Spectroscopic investigations of polymorphism of alcohols, 
19:25186 (R;PL;in Polish) 


NEVADA TEST SITE 

Department of Energy Programmatic Spent Nuciear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 1, Appendix 
F, Nevada Test Site and Oak Ridge Reservation Spent Nu- 
clear Fuel Management Programs, 19:23623 (R;US) 

EG&G/DBM quarterly report, July-October 1971, 19:25739 
(R;US) 

Effects of gravel mulch on emergency of galleta grass 
seedlings, 19:23859 (R;US) 

Hydrogeologic characterization of an arid zone Radioactive 
Waste Management Site, 19:23632 (R;US) 

Operational air sampling report: [Semiannual report], July 1— 
December 31, 1993, 19:23799 (R;US) 

Origin of elevated water levels encountered in Pahute Mesa em- 
placement boreholes: Preliminary investigations, 19:25908 
(R;US) 

Spatial and temporal variability of microbes in selected soils at 
the Nevada Test Site, 19:23862 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1989- 
1991, 19:25911 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1992: 
Results of continuing basic environmental monitoring, Jan- 
uary through December 1992, 19:25912 (R;US) 

The origin of elevated water levels in emplacement boreholes, 
Pahute Mesa, Nevada Test Site: A numerical study, 19:25909 
(R;US) 

NEW ENGLAND 

See USA 


NEW JERSEY 


Elevated levels of radon and radium in the State of New Jersey, 
U.S.A., 19:26018 (IA;XA) 


NEW MEXICO 
1992 Annual performance report for Environmental Monitoring 
and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 
1993 Annual performance report for Environmental Oversight 
and Monitoring at Department of Energy facilities in New Mex- 
ico, 19:25896 (R;US) 


NITROGEN 


implications of the presence of petroleum resources on the in- 

tegrity of the WIPP, 19:23618 (R;US) 
NEW ZEALAND 

Sulphate isotope signatures in New Zealand rivers, 19:26015 
(RA;NO) 

NEXT EUROPEAN TORUS 

See NET TOKAMAK 

NICKEL 

Diffusion of adatoms on face-centered cubic transition metal 
surfaces, 19:25015 (R;US) 

Effect of radiation-induced defects on position of impurity with 
great atomic radius in Ni, 19:26823 (IA;RU;in Russian) 

Effects of internal helium on tensile properties of austenitic 
stainless steels and related alloys at 820°C, 19:25040 (R;US) 

Effects of multiple scattering in POP spectra, 19:26619 
(IA;RU;In Russian) 

Fragmentation of nuclei by 1 GeV protons, 19:26570 (IA;RU) 

The chemistry and physics of transition metal clusters, 
19:25214 (R;US) 

NICKEL ALLOYS 
See also INVAR 
NICKEL BASE ALLOYS 

Experimental and theoretical investigation of order-disorder 
transformation in NigAl, 19:24972 (1;iT) 

Hyperfine fields and magnetic moments in Co-Ni-Fe hep alloys, 
19:26745 (IA;RU;In Russian) 

Modelisation of -y’ precipitation during the quench of Ni base PM 
superalloy, 19:24969 (R;FR;In French) 

NICKEL BASE ALLOYS 

Certain aspects of the melting, casting and welding of Ni3Al al- 
loys, 19:24973 (R;US) 

Effect of pre-welding heat-treatments on welding a two-phase 
NigAl alloy, 19:25031 (R;US) 

Neutron diffraction topographic observation of Ni-base superal- 
loy single crystals, 19:26771 (RA;JP) 

SCC behaviour of nickel based alloys in the nuclear industry, 
19:24978 (R;FR;in French) 

NICKEL COMPOUNDS 

See also NICKEL OXIDES 

Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 

NICKEL OXIDES 

Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Influence of shock loading on the structure/property response of 
Ti-48Al-2Cr-2Nb and Ti-24Al-11Nb, 19:25021 (R;US) 

NIOBIUM BASE ALLOYS 

Effects of thermomechanical processing on tensile and long-time 

creep behavior of Nb-1%Zr-0.1%C sheet, 19:24975 (R;US) 
NITRIC OXIDE 

Optically driven surface reactions: Laser probes of surface dy- 
namics: Progress report, 19:25248 (R;US) 

Selective catalytic reduction under periodically changing reac- 
tion conditions using a honeycomb catalyst, 19:25810 
(IA;DE;In German) 

NITRO COMPOUNDS 

See also TNT 

Anaerobic metabolism of nitroaromatic compounds by sulfate- 
reducing and methanogenic bacteria, 19:23824 (R;US) 

NITROGEN 

Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 

Prototype explosives-detection system based on nuclear- 
resonance absorption in nitrogen, 19:25715 (R;US) 

Status report: Carbon-14 in the condensate from the silica gel 
dryers of the production reactors, 19:24535 (R;US) 

The significance of interaction potentials of water with other 
molecules in the EOS of high explosives products, 19:25724 
(R;US) 
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NITROGEN 14 


NITROGEN 14 
Nitrogen-14 Nuclear Quadrupole Resonance multiple-pulse 
spin-locking, 19:26287 (IA;IL) 
NITROGEN 15 
Nitrogen isotope determination on minute gas quantities, 
19:25159 (RA;NO) 
NITROGEN 16 
Production and use of '®N high energy y-rays by an electron lin- 
ear accelerator, 19:24117 (RA;JP) 


NITROGEN COMPOUNDS 

See also NITROGEN OXIDES 

Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 

Simulation of coal and char nitrogen reactions in combustion: [Fi- 
nal report, September 1992—August 1993], 19:23420 (R;US) 

NITROGEN DIOXIDE 

Development and application of a quasi-continuously working 
system for measuring the immission of acid air pollutants like 
HCI, NO, and SO, using an active collector. Pt. 2, 19:25193 
(IA;DE;In German) 

Diode laser spectroscopy for gas monitoring of environmental 
pollution and for industrial process and emission control, 
19:25855 (R;NO) 

NITROGEN ISOTOPES 
See also NITROGEN 14 
NITROGEN 15 
NITROGEN 16 
Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

500 MW demonstration of advanced wall-fired combustion tech- 
niques for the reduction of nitrogen oxide (NOx) emissions 
from coal fired boilers: Second quarterly technical progress 
report, [Aprit+-June 1993], 19:24051 (R;US) 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 8, [January—March 1994], 19:24057 (R;US) 

An in-cylinder study of the particulate/NO, trade-off in a Dl 
Diesel Engine: Draft of final report, 19:24933 (R;US) 

Catalytic fabric filtration for simultaneous NO, and particulate 
control: Quarterly technical progress report, January 1, 1994— 
March 31, 1994, 19:23400 (R;US) 

Denitrification of diesel pollutants: NO, removal from oxygen- 
rich exhaust gases by means of NH3 splitting reduction 
agents, 19:24947 (IA;DE;In German) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report No. 6, January— 
March 1994, 19:24039 (R;US) 

IGR NO,/SO, control technology: Quarterly report, January 1, 
1994—March 31, 1994, 19:24056 (R;US) 

Innovative Clean Coal Technology (ICCT): 500 MW demonstra- 
tion of advanced wall-fired combustion techniques for the 
reduction of nitrogen oxide (NOx) emissions from coal-fired 
boilers: Third quarterly technical progress report, 19:24052 
(R;US) 

Integrated dry NO,/SO2z emissions control system low-NO, 
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Environmental aspects of disposal of ashes from power plants 
in the Czech Republic, 19:23405 (RA;CZ;In Czech) 
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Work report 1992-1993 Instituto Nacional de Investigaciones 

Nucleares., 19:27073 (|;MX;In Spanish) 
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ment, 19:25746 (R;US) 
Measurements of pulsed radiation-induced fiber fluorescence 
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NUCLEAR FACILITIES 
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The conceptual design of the sensing system for patrolling and 
inspecting a nuclear facility by the intelligent robot, 19:25369 
(R;JP;in Japanese) 
Licensing 
KENO V.a certification package, 19:25396 (R;US) 
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Seismic Effects 
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Technical guidelines for aseismic design of nuclear power 
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Results on charm production from E791, a high statistics charm 
hadroproduction experiment at Fermilab, 19:26529 (R;US) 
Theory of nuclear muon capture, 19:26583 (RA;US) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NUCLEON INTERACTIONS 
Graph approach to the coalescence model for light fragment 
production in nucleus-nucleus collisions, 19:26524 (IA;RU) 
Momentum distributions, occupation numbers and natural or- 
bitals in nuclei within the generator coordinate method, 
19:26465 (IA;BG) 
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19:26462 (IA;AT;In German) 
NYLON 
Determinations of phase transitions in nylon 6-12, nylon-6, 
polyvinyl chloride and polyethylene terephthalate by positron 
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Inservice inspections for structural integrity of structures, sys- 19:23463 (R;NO) 
R ee ne a 19:25281 (RA;US) Applications of advanced petroleum production technology and 
jecommendations = water alternating gas injection for enhanced oil recovery: Mat- 
Performance categorization of structures systems & compo- toon Oil Field, Illinois: Fourth quarterly report, [October 1, 
nents and related issues, 19:25269 (RA;US) 1993—December 31, 1993], 19:23454 (R;US) 
Safety Analysis - ; Applications of advanced petroleum production technology and 
Life safety and seismic hazards selecting buildings for review water alternating gas injection for enhanced oil recovery: Mat- 
and questions still to answer, 19:25292 (RA;US) 


an ons si toon Oil Field, Illinois: [Quarterly report], January—March 
Seismic qualification of safety class 3 and non-safety class 4 1994, 19:23455 (R;US) 


commodities at the Hanford Site, 19:25296 (RA;US) GBRN/DOE Project: Dynamic enhanced recovery technologies: 
Use of experience data for DOE seismic evaluations, 19:25297 Quarterly technical report, January 1994—March 1994, 
(RA;US) 19:23440 (R;US) 
Safety Standards Geological and petrophysical characterization of the Ferron 
Performance categorization of structures systems & compo- Sandstone for 3-D simulation of a fluvial-deltaic reservoir: 
nents and related issues, 19:25269 (RA;US) [Quarterly] report, January 1—March 31, 1994, 19:23438 (R;US) 
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Integrated approach towards the Application of Horizontal Wells 
to Improve Waterflooding Performance: Annual report, 
19:23453 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
January 1—March 31, 1994, 19:23437 (R;US) 

Interdisciplinary study of reservoir compartments: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:23451 (R;US) 

Norwegian Petroleum Directorate: 
19:24787 (R;NO;In Norwegian) 

Norwegian Petroleum Directorate: 
19:24014 (R;NO;In Norwegian) 

Visual display of reservoir parameters affecting enhanced oil re- 
covery: Second quarterly report, [January 1, 1994—March 31, 
1994], 19:23452 (R;US) 

OIL RESIDUES 

See PETROLEUM RESIDUES 
OIL SAND OILS 

See BITUMENS 
OIL SAND TAILINGS 

The extraction of bitumen from western oil sands: Quarterly re- 
port, July-September, 1993, 19:23501 (R;US) 

OIL SANDS 

The extraction of bitumen from western oil sands: Quarterly re- 
port, July-September, 1993, 19:23501 (R;US) 

Use of stable isotope data to monitor in situ processing of oil 
sands, 19:23503 (RA;NO) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

The development of an integrated multistage fluid bed retorting 
process: Quarterly report, October-December 1993, 
19:23502 (R;US) 

OIL WELLS 
Carbon Dioxide Injection 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January-March 
1994, 19:23455 (R;US) 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: Fourth quarterly report, [October 1, 
1993—December 31, 1993], 19:23454 (R;US) 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

Field verification of CO2-foam: Quarterly report, 1 January-31 
March 1994, 19:23457 (R;US) 

Caustic Flooding 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

Surfactant-enhanced alkaline flooding for light oil recovery: 
Quarterly report, January 1—-March 31, 1994, 19:23449 (R;US) 

Directional Drilling 

Integrated approach towards the Application of Horizontal Wells 
to Improve Waterflooding Performance: Annual report, 
19:23453 (R;US) 

Environmental impacts 

Environmental and economic assessment of discharges from 
Gulf of Mexico Region Oil and Gas Operations: Quarterly 
technical progress report, 1 October-31 December 1993, 
19:23484 (R;US) 

Evaluation 

Visual display of reservoir parameters affecting enhanced oil re- 
covery: Second quarterly report, [January 1, 1994—March 31, 
1994], 19:23452 (R;US) 

Fluid Injection 

Improving reservoir conformance using gelled polymer systems: 
Sixth quarterly report, December 25, 1993—March 24, 1994, 
19:23448 (R;US) 


Annual report 1992, 


Annual report 1993, 


ON-LINE COMPUTERS 


Gas Injection 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Annual report, February 18, 1998—February 18, 
1994, 19:23446 (R;US) 

Production 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Annual report, February 18, 1993-February 18, 
1994, 19:23446 (R;US) 

Identification and evaluation of fluvial-dominated deltaic (class 1 
oil) reservoirs in Oklahoma: Quarterly technical progress re- 
port, July 1, 1998—September 30, 1993, 19:23439 (R;US) 

Productivity 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

Steam Injection 

Jointly Sponsored Research Project: Quarterly technical 

progress report, July 1993—September 1993, 19:23460 (R;US) 
Two-Phase Flow 

An adaptive finite element methodology for 2D simulation of 

two-phase flow through porous media, 19:23444 (R;US) 
Waste Water 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992— 
June 30, 1993, 19:23477 (R;US) 

Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
January 1—March 31, 1994, 19:23478 (R;US) 

Hydrogeochemical and production controis on NORM in oil- and 
gas-field operations: [Quarterly report], January 1, 1994— 


March 30, 1994, 19:23481 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 


technical report, November 25, 1993—March 24, 1994, 
19:23480 (R;US) 
Waterflooding 
Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January-March 
1994, 19:23455 (R;US) 
Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: Fourth quarterly report, [October 1, 
1993—December 31, 1993], 19:23454 (R;US) 
Improved oil recovery in fluvial dominated deltaic reservoirs of 
Kansas, Near-term: Third quarterly report, January 1, 1994— 
April 1, 1994, 19:23456 (R;US) 
integrated approach towards the Application of Horizontal Wells 
to Improve Waterflooding Performance: Annual report, 
19:23453 (R;US) 
OKINAWA 
Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a fuel cell 
power generation system used in an isolated island, 19:24830 
(IA;JP;in Japanese) 
OKLAHOMA 
identification and evaluation of fluvial-dominated deltaic (class 1 
oil) reservoirs in Oklahoma: Quarterly technical progress re- 
port, July 1, 1993-September 30, 1993, 19:23439 (R;US) 
OMEGA C NEUTRAL BARYONS 
Charm-conserving strangeness-changing two body hadronic de- 
cays of charmed baryons, 19:26399 (R;XA) 
OMEGA-1778 RESONANCES 
See MESONS 
OMEGA-783 MESONS 
The w7°-transient form factor within effective chiral Lagrangian 
approach, 19:26404 (R;XA) 
OMEGA-784 RESONANCES 
See OMEGA-783 MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
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ON-LINE CONTROL SYSTEMS 


ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

Software of a distributor of high voltage of the H C-600 hadronic 
calorimeter, 19:25627 (R;XJ;In Russian) 

OPERATION (REACTOR) 

See REACTOR OPERATION 
OPERATORS(QUANTUM FIELD THEORY) 

See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 

See QUANTUM OPERATORS 
OPIX PROCESS 

See RADIOACTIVE WASTE PROCESSING 
OPTICAL EQUIPMENT 

Remote sensing of liquid water target operations, 19:23920 
(R;US) 

OPTICAL FIBERS 

Application of a wide-band energy-dispersion filter in the PIXE 
analysis of fiber optics materials, 19:25183 (IA;RU;in Russian) 

Measurements of pulsed radiation-induced fiber fluorescence 
and darkening, 19:25745 (R;US) 

Photoinduced Bragg grating formation in optical fibres as a con- 
sequence of convective instability, 19:26271 (R;XA) 

Project OART: WDM, EDFAs and mixed data rates in a real- 
world testbed, 19:25697 (R;US) 

OPTICAL PYROMETERS 
Measurements of pulsed radiation-induced fiber fluorescence 
and darkening, 19:25745 (R;US) 
OPTICAL RADAR 
Infrared signatures for remote sensing, 19:23811 (R;US) 
OPTICAL SYSTEMS 

An adaptive optics package designed for astronomical use with 
a laser guide star tuned to an absorption line of atomic 
sodium, 19:25695 (R;US) 

Issues in the design and optimization of adaptive optics and 
laser guide stars for the Keck Telescopes: Revision 1, 
19:25696 (R;US) 

Optical detection system for multispectral UV fluorescence laser 
remote sensing measurements, 19:25694 (R;US) 

ORDNANCE 

A database system for characterization of munitions items in 
conventional ammunition demilitarization stockpiles, 19:25709 
(R;US) 

Explosive ordnance disposal technology demonstration using the 
telerobotic small emplacement excavator, 19:25710 (R;US) 

Open apex shaped charge-type explosive device having special 
disc means with slide surface thereon to influence movement 
of open apex shaped charge liner during collapse of same 
during detonation, 19:25717 (PA;US) 

Target parameter and error estimation using magnetometry, 
19:25713 (R;US) 

ORE PROCESSING 

UMTRA project office federal employee occupational safety and 

health program plan: Revision 1, 19:23845 (R;US) 
ORGANIC ACIDS 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 

Technology summary of the in situ bioremediation demonstration 
(methane biostimulation) via horizontal wells at the Savannah 
River Site integrated Demonstration Project, 19:23775 (R;US) 

ORGANIC COMPOUNDS 
See also HYDROCARBONS 
ORGANIC ACIDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
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Air Pollution Control 

Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — excavation — storage technology — safety 
analysis and review statement: Final report, 19:25904 (R;US) 

Biodegradation 

In-situ bioremediation drilling and characterization work plan, 
19:25989 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 2, Final report: Data in tabular form, 
Disks 2,3,4, 19:23896 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 1, Final report: Final report text data 
in tabular form, Disk 1, 19:25992 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 3, Final report: Data in graphical 
form, Disks 1,2,3,4; Averaged data in tabular form, Disks 1,2, 
19:25993 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 4, Final report: Averaged data in tab- 
ular form, Disks 3,4; Averaged data in graphical form, Disks 
1,2,3,4, 19:25994 (R;US) 

Chemical Analysis 

100 Area excavation treatability study data validation report, 
19:23819 (R;US) 

Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — monitoring technology: Final report, 
19:25905 (R;US) 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 

Environmental Transport 

Technical management plan for sample generation, analysis, 
and data review for Phase 2 of the Clinch River Environmen- 
tal Restoration Program, 19:23869 (R;US) 

Gas Chromatography 

Triple sorbent thermal desorption/gas chromatography/mass 
spectrometry determination of vapor phase organic contami- 
nants, 19:25148 (R;US) 

In-Situ Processing 

Laboratory test plan in-well vapor stripping system, 19:25988 
(R;US) 

Mass Spectroscopy 

Triple sorbent thermal desorption/gas chromatography/mass 
spectrometry determination of vapor phase organic contami- 
nants, 19:25148 (R;US) 

Monitoring 

Sampling and analyses report for the September 1989 postburn 
sampling at the RM1 UCG Site, Hanna, Wyoming, 19:23351 
(R;US) 

Radiochemical Analysis 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 

Risk Assessment 

Technical management plan for sample generation, analysis, 
and data review for Phase 2 of the Clinch River Environmen- 
tal Restoration Program, 19:23869 (R;US) 

Ultrafiltration 

A study of colloid-enhanced ultrafiltration: Final report, March 

1984—December 1993, 19:25897 (R;US) 
Waste Management 

Final work plan: Expedited Site Characterization of the IES In- 
dustries, Inc., Site at Marshalltown, lowa: Ames Expedited 
Site Characterization Project, Version 1.0, 19:25961 (R;US) 

Waste Processing 

In situ treatment of VOCs by recirculation technologies, 
19:25892 (R;US) 

Laboratory test plan in-well vapor stripping system, 19:25988 
(RUS) 

Summary performance assessment of in situ remediation tech- 
nologies demonstrated at Savannah River, 19:23866 (R;US) 





ORGANIC COOLANTS 
The initial phase of sudden releases of superheated liquid, 
19:25403 (IA;CH) 
ORGANIC MATTER 
See also KEROGEN 
PEAT 

Biomarker distributions in different types of sedimentary organic 
matter isolated from the same sample: Implications for 
biomarker correlations, 19:23435 (R;US) 

Mass spectrometry studies of the ionization of organic 
molecules by slow positrons, 19:26657 (R;US) 

Origins and fates of DOM along the New England continental 
margin: Technical progress report, Year 2, 19:26003 (R;US) 

Sensitive »SR studies of structure and diffusion at ISIS, 
19:26779 (RA;US) 

ORGANIC POLYMERS 
See also PLASTICS 
POLYISOPRENE 
RESINS 

Improving reservoir conformance using gelled polymer systems: 
Sixth quarterly report, December 25, 1993—March 24, 1994, 
19:23448 (R;US) 

ORGANIC SILICON COMPOUNDS 

Thermochemical decomposition and isomerization of polysilacy- 
clodialkynes and thermochemical and photochemical 
decomposition of cyclopolysilyiketenes, 19:25232 (R;US) 

ORGANIC SOLVENTS 

Advanced direct liquefaction concepts for PETC generic units: 
Quarterly technical progress report, October 1993—December 
1993, 19:23372 (R;US) 

Catalytic combustion of volatile organic compounds in flue 
gases on mixed oxide catalysts, 19:25237 (IA;DE;In German) 

ORGANIC SULFUR COMPOUNDS 

See also BEDT-TTF 

THIOPHENE 

Aerobic co-metabolic degradation of alkyl benzothiophenes and 
methyl dibenzothiophenes through pure cultures of Pseu- 
domonas, 19:23943 (R;DE;in German) 

The mechanism of the oligomerization of thiophene-based para- 
quinodimethanes, 19:25231 (R;US) 

ORGANIC SUPERCONDUCTORS 

See also BEDT-TTF 

uSR studies of superconductors, 19:25020 (RA;US) 

AC susceptibility and critical current in the organic superconduc- 
tor x-(ET)>Cu(NCS)o, 19:25104 (R;US) 

ORGANIC WASTES 

Electron Beam Technology Demonstration at the Savannah 
River Site, 19:23789 (R;US) 

Hydrologic analysis of data from the Lower Lost Lake Aquifer at 
recovery well RWM-12, 19:25995 (R;US) 

Vitrification: Destroying and immobilizing hazardous wastes, 
19:23688 (R;US) 

ORGDP 

Demonstration testing and evaluation of in situ soil heating: 

Treatability study work plan, Revision 1, 19:23800 (R;US) 
ORNL 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part B, Remedial Action, 
19:23870 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part B, Remedial Action, 
19:23871 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part A, Char- 
acterization, Decontamination, 19:23872 (R;US) 

Travel to Oak Ridge and Savannah River Plant to study pro- 
cessing plant containment philosophy: Trip report, January 
26-29, 1960, 19:23864 (R;US) 

Treatment of radioactive wastes from DOE underground storage 
tanks, 19:23616 (R;US) 

ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 


OXYGEN 16 TARGET 


OSCILLOGRAPHS 
EG&G Film Magazine: Type XPH-47, 19:25730 (R;US) 
OUTAGES 
Distribution of time between unscheduled outages, 19:24524 
(R;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 


OUTLET STRUCTURES 
Flow tests of production models of C-Reactor outlet replace- 
ment hardware, 19:24536 (R;US) 
OUTPUT 
See PRODUCTION 
OXIDATION 

See also COMBUSTION 

Catalytic-oxidic treatment of toxic problem waters, 19:26028 
(R;DE;In German) 

OXIDES 

See also ALUMINIUM OXIDES 
ARSENIC OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
INDIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THALLIUM OXIDES 
THULIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, December 1993—February 1994, 19:25220 
(R;US) 

OXYGEN 

Atomic transport of oxygen, 19:25045 (R;US) 

Calculation of phase equilibria, critical curves and excess func- 
tions for binary and ternary water-oxygen-hydrogen sytems 
up to 200 MPa and 400°C, 19:25234 (R;DE;in German) 

Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 

Illicit substance detection using fast-neutron interrogation sys- 
tems, 19:25555 (R;US) 

Measurement of oxygen distribution profiles using '®O(p,a) re- 
action in a nonresonance region, 19:25184 (IA;RU;In Russian) 

OXYGEN 16 

Applications of a mapping procedure to nuclear and nuclear 
structure problems, 19:26480 (IA;RU) 

Chiral model and the relativistic self-consistent calculation for 
atomic nuclei, 19:26482 (IA;RU) 

OXYGEN 16 REACTIONS 

Orientation dependence of the elastic scattering of two nuclei, 

19:26534 (R;XA) 
OXYGEN 16 TARGET 

Production and use of '®N high energy +-rays by an electron lin- 
ear accelerator, 19:24117 (RA;JP) 

Spin observables for the (p,n) reaction at 135 MeV, 19:26556 
(IA;RU) 
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OXYGEN EFFECT (RADIOBIOLOGY) 


OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN ISOTOPES 
See also OXYGEN 16 
Beta decay data for neutron-rich Li-Cl nuclides, 19:26432 (R;US) 
OZONE 

COp2-gas-exchange and transpiration of open-grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under local air-conditions with and without 
ozone, 19:26174 (R;DE;in German) 

Distributions of chemical reactive compounds: Effects of differ- 
ent emissions on the formation of ozone, 19:25800 (IA;DE;in 
German) 

Ozone concentration and deposition in forests, 
(1A;DE;in German) 

1,2-ETHANEDIOL 

See GLYCOLS 

1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 

See TATB 


19:25775 


P 


P CODES 

Characteristic calculations in the scope of the PHATAS-2 trans- 
fer from ECN to CRES, 19:24025 (R;NL) 

PADLOC: Steady-State and Time-Dependent Plateout Deposi- 
tion of Condensable Fission Pros, 19:27118 (CM;US) 

PRINT2: Stress Time History Postprocessor Printing Program, 
19:27113 (CM;US) 

PWCOST: General Purpose Code, 19:27120 (CM;US) 

P INVARIANCE 
An optimal method of moments to measure the charge asym- 
metry at the Z°, 19:25666 (R;NL) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 

Certification test for safety of new fuel transportation package, 
19:25346 (IA;JP) 

Combustible properties of LLW bitumen packages in a fire test, 
19:23550 (IA;JP) 

Design/licensing of on-site package for core component, 
19:25349 (IA;JP) 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 19:23552 (IA;JP) 

Development of prediction system of dose equivalent rate 
around a package, 19:26112 (IA;JP) 

Draft of an international standard for leakage testing on packages 
for the safe transport of radioactive materials, 19:26114 (IA;JP) 

Information management and collection for U.S. DOE’s packag- 
ing and transportation needs in the '90’s, 19:23553 (IA;JP) 

Integrity of UF6 cylinders for outer pressure, 19:25351 (IA;JP) 

Japanese version transport/storage packaging TN24’, 19:25348 
(IA;JP) 

NEACRP comparison of source term codes for the radiation 
protection assessment of transportation packages, 19:25318 
(R;US) 

Packaging- and transportation-related occurrence reports: 1993 
annual report, 19:23559 (R;US) 

Recovery of aluminium from composite materials by means of 
pyrolytic treatment, 19:24920 (R;DE;In German) 

Scientific computations section monthly report, November 1993, 
19:25387 (R;US) 

Technical problems encountered during certification of a Type B 
(plutonium) package (U), 19:25347 (IA;JP) 

The effects of convection and oxygen presence on thermal testing 
of thin-shelled Celotex™-based packages, 19:25322 (R;US) 

Thermal test requirements and their verification by different test 
methods, 19:25418 (IA;JP) 
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PACKED BED 
See PACKED BEDS 
PACKED BEDS 
Verification of safety engineering data describing the pebble 
flow in the HTR-modul: Final R and D report, 19:24674 
(RA;DE;In German) 
PADUCAH PLANT 
Local drainage analysis of the Paducah and Portsmouth Gaseous 
Diffusion Plants during an extreme storm, 19:23835 (RA;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Progress report on conductive paints, February 28, 1994—June 
13, 1994, 19:25116 (R;US) 
PAKISTAN (EAST) 
See BANGLADESH 
PALLADIUM 
Diffusion of adatoms on face-centered cubic transition metal 
surfaces, 19:25015 (R;US) 
Small angle neutron scattering from nanocrystalline Pd and Co 
compacted at elevated temperatures, 19:24964 (R;US) 
PALLADIUM 102 
Pairing attention in the aligned multiphonon bands, 19:26488 
(IA;RU) 
PALLADIUM 110 
Pairing attention in the aligned multiphonon bands, 19:26488 
(IA;RU) 
PALLADIUM ALLOYS 
Interplay of magnetic and superconducting heavy fermion 
ground states, 19:25019 (RA;US) 
PALO VERDE-1 REACTOR 
DOE plutonium disposition study: Analysis of existing ABB-CE 
Light Water Reactors for the disposition of weapons-grade 
plutonium: Final report, 19:24085 (R;US) 
PALO VERDE-2 REACTOR 
DOE plutonium disposition study: Analysis of existing ABB-CE 
Light Water Reactors for the disposition of weapons-grade 
plutonium: Final report, 19:24085 (R;US) 
PALO VERDE-3 REACTOR 
DOE plutonium disposition study: Analysis of existing ABB-CE 
Light Water Reactors for the disposition of weapons-grade 
plutonium: Final report, 19:24085 (R;US) 
PANELS 
Procedure for contact electrical resistance measurements as 
developed for use at Sandia National Laboratories, 19:25423 
(R;US) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PARABOLIC DISH COLLECTORS 
Design of a CO2-CH, reformer for a 100 Kw parabolic dish solar 
concentrator, 19:23979 (R;IL) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARALLEL PROCESSING 
An optical simulation of shared memory, 19:27166 (R;US) 
High-level message-passing constructs for Zipcode 1.0: Design 
and implementation, 19:27172 (R;US) 
Measuring performance of parallel computers: 
19:27101 (R;US) 
Measuring performance of parallel computers: Progress report, 
1989, 19:27102 (R;US) 
Parallel algorithms for the adaptive refinement and partitioning 
of unstructured meshes, 19:27093 (R;US) 
The MPPC project: Final report, 19:27177 (R;XC) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARAMETRIC OSCILLATORS 
A femtosecond optical parametric oscillator near 3 microns, 
19:25439 (R;US) 
High average power parametric frequency conversion-new con- 
cepts and new pump sources, 19:25449 (R;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 


Final report, 





PARTIAL DIFFERENTIAL EQUATIONS 

See also BOLTZMANN EQUATION 

POISSON EQUATION 

Existence of solutions for some superlinear or sublinear elliptic 
systems on IRN, 19:26221 (R;XA) 

The propagation of travelling waves for stochastic generalized 
KPP equations, 19:26265 (R;XA) 

PARTICLE BEAM FUSION ACCELERATOR 

PBFA-II modification for high-power high-convergence implo- 

sion experiments, 19:25468 (R;US) 
PARTICLE BEAMS 

Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power, 19:25452 (R;US) 

Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics, 19:25453 (R;US) 

Beams 92: Proceedings: Volume 3, Microwaves, Free electron 
lasers, Advanced accelerators, Applications, and Plasma dis- 
charges, 19:25454 (R;US) 

Investigation of the coherent synchrotron radiation spectrum as 
a probe of charge dynamics: Progress performance report, 
19:25474 (R;US) 

PARTICLE BOOSTERS 

Developments at PSI, 19:25463 (RA;US) 

Test results on the SSC Low Energy Booster rf cavity, 19:25540 
(R;US) 

PARTICLE LOSSES 

Minimization of first-turn losses by excited neutrals in charge- 

changing injection of accumulator rings, 19:25553 (R;US) 
PARTICLE PRODUCTION 

Antiproton production at 0 degrees for Si + A and Au + A colli- 
sions at the AGS, 19:26526 (R;US) 

Heavy-flavor production, 19:26430 (R;NL) 

PARTICLE TRACKS 

See also FISSION TRACKS 

Depth and time resolved dynamics for excited states in ion 
track, 19:25650 (RA;JP) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 

A field study of radiation fog. The chemical composition of intersti- 
tial aerosol and droplet residues, 19:25802 (IA;DE;in German) 

Active airborne contamination control using electrophoresis, 
19:23878 (R;US) 

Characterization of the inorganic components of dust particles in 
the ambient air of Halle, 19:25806 (IA;DE;In German) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report No. 6, January— 
March 1994, 19:24039 (R;US) 

Existing reactor containment program, 19:24323 (R;US) 

Model studies on heterogeneous reactions of organic compo- 
nents within aerosols and their influence on the condensation 
of water: Surface-analytical investigations on the water up- 
take of fly-ashes before and after exposition to fluoranthene 
and toluene, 19:25801 (IA;DE;in German) 

Sonic enhanced ash agglomeration and sulfur capture: Nine- 
teenth quarterly technical progress report, January 3, 
1994—March 27, 1994, 19:23352 (R;US) 

Transport and transfer rates in the waters of the continental 
shelf and slope: SEEP: Final report, May 1, 1987—December 
31, 1993, 19:26000 (R;US) 

PARTONS 
The parton distribution functions in the limit xg, — 1, 19:26447 
(R;US) 
PATGAS PROCESS 
See COAL GASIFICATION 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
An overview of PBX-M H-mode results, 19:26980 (R;US) 
ELM-related fluctuations in PBX-M H-modes, 19:26981 (R;US) 
PCB 
See POLYCHLORINATED BIPHENYLS 


PEP STORAGE RINGS 


PCTR REACTOR 
Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEA PLANT 
See PISUM 
PEACH BOTTOM-1 REACTOR 

Analysis of Long-Term Station Blackout without automatic de- 
pressurization at Peach Bottom using MELCOR (Version 1.8), 
19:24712 (R;US) 

PEACH BOTTOM-2 REACTOR 

Analysis of Long-Term Station Blackout without automatic de- 
pressurization at Peach Bottom using MELCOR (Version 1.8), 
19:24712 (R;US) 

PEAT 

New fuel peat production methods, 19:23413 (RA;FI) 
PEATLANDS 

See WETLANDS 
PEBBLE BED REACTORS 

Accident and safety analyses for the HTR-modul. Partial project 
1: Computer codes for system behaviour calculation. Final re- 
port. Pt. 1, 19:24670 (R;DE;In German) 

Accident and safety analyses for the HTR-modul. Partial project 
1: Computer codes for system behaviour calculation. Final re- 
port. Pt. 2, 19:24676 (R;DE;In German) 

Analysis of temperature development and graphite corrosion in 
the HTR-modul in case of massive air ingress using the RE- 
ACT/THERMIX computer code, 19:24672 (RA;DE;In German) 

Enhancement of the THERMIX code for recriticality analysis re- 
lating to hypothetical accidents, 19:24673 (RA;DE;In German) 

Evaluation and accompanying calculations of experiments for 
assessment of the after-heat removal via the prestressed, 
cast metal pressure vessel, 19:24675 (RA;DE;In German) 

GRECOe¢e II: A computer code for realistic simulation of fuel parti- 
cle corrosion and water gas formation for the hypothetical case 
of water ingress into the primary system of the HTR-modul: Fi- 
nal report of the EA No. 5/Pt. D, 19:24671 (RA;DE;In German) 

instrumented control and limitation, 19:24677 (RA;DE;in German) 

Integrity of fuel particles during fast power transients in the 
HTR-modul, 19:24679 (RA;DE;In German) 

Intercomparison of rod-worth measurement techniques in a 
LEU-HTR assembly, 19:24617 (IA;CH) 

Verification of safety engineering data describing the pebble 
flow in the HTR-modul: Final R and D report, 19:24674 
(RA;DE;in German) 

ZKIND, a simulation code describing reactivity transients in 
high-temperature pebble-bed reactors, 19:24678 (RA;DE;In 
German) 

PELLET INJECTION 

Detection of alpha particles via observation of He I! line emis- 
sion in the lithium pellet cloud during DT operation in TFTR, 
19:26969 (R;US) 

Pellet ablation and wall erosion: 
19:26955 (RA;HU) 

Transport studies of impurities using micro-pellet injection, 
19:26956 (RA;HU) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA 

Externally fired combustion cycle (EFCC): A DOE Clean Coal V 
project: Effective means of rejuvenation for older coal-fired 
stations, 19:23416 (R;US) 

PENTAERYTHRITOL TETRANITRATE 

See PETN 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 

Local chromatic correction scheme for LER of PEP-Il, 19:25551 
(RA;JP) 

PEP-I| design update and R and D results, 19:25521 (RA;JP) 


Physics and modelling, 
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PERFORMANCE 


PERFORMANCE 

BPM: A tool to predict boiler performance on a PC, 19:24041 

(R;US) 
PERFORMANCE TESTING 

Research and development of a molten carbonate fuel cell 
power generation system.: Researches on a total system, 
19:24819 (IA;JP;in Japanese) 

PERSONAL COMPUTERS 
Use of image processing techniques for heat transfer measure- 
ments using thermochromic liquid crystals, 19:25688 (R;US) 
PERSONNEL 
See also AVIATION PERSONNEL 
MEDICAL PERSONNEL 
MINERS 
REACTOR OPERATORS 

Loss experience from natural phenomena hazards in the De- 
partment of Energy (50 years of natural phenomena hazard 
losses), 19:25293 (RA;US) 

Task 4.2.2: Task report prepared for the second CRP meeting 5- 
8 October 1993, Budapest, Hungary, 19:24281 (RA;XA) 

Training programme in energy efficiency for operation and main- 
tenance personnel in commercial buildings - the Norwegian 
experience, 19:24897 (RA;Fl) 

PERSONNEL DOSIMETRY 

Statistical results 1988-1990 of the Official Personal Dosimetry 
Service and data compilation 1980-1990, 19:26110 (R;DE;In 
German) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTURBATION THEORY 

Advances in heuristically based generalized perturbation theory, 
19:24202 (RA;IL) 

Iteration of adjoint equations, 19:24205 (RA;IL) 

PESTICIDES 

The remedial investigation of marine sediment at the United 

Heckathorn Superfund site, 19:26035 (R;US) 
PETN 

Energetic materials destruction using molten salt, 19:25726 
(R;US) 

PETRA STORAGE RING 

Resolution power of residual gas ionization monitors for proton 
beams at PETRA and HERA, 19:25544 (R;DE;in German) 

PETROLEUM 

See also PETROLEUM FRACTIONS 

Biomarker distributions in different types of sedimentary organic 
matter isolated from the same sample: Implications for 
biomarker correlations, 19:23435 (R;US) 

Competitiveness of the Norwegian continental shelf: Identifica- 
tion and recommendation to cost- and _ time-reducing 
measures in the exploration, development, and operation 
phase, 19:24746 (R;NO;In Norwegian) 

International petroleum statistics report, 19:23473 (R;US) 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Annual report, October 1992-September 1993, 
19:23465 (R;US) 

Jointly Sponsored Research Project: Quarterly technical 
progress report, July 1993-September 1993, 19:23460 (R;US) 

Molecular processes in the biodegradation of crude oils and 
crude oil products in the natural reservoir and in laboratory 
experiments, 19:23461 (R;DE;In German) 

National Institute for Petroleum and Energy Research (NIPER) 
final report, [October 1, 1983—December 31, 1993], 19:23464 
(R;US) 

Petroleum marketing monthly, June 1994, 19:23472 (R;US) 

Petroleum supply monthly, June 1994, 19:23471 (R;US) 

The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 

PETROLEUM COKE 

See PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 

See PETROLEUM INDUSTRY 
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PETROLEUM DEPOSITS 
See also OIL FIELDS 
US NAVAL PETROLEUM RESERVES 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Annual report, February 18, 1993—February 18, 
1994, 19:23446 (R;US) 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

Implications of the presence of petroleum resources on the in- 
tegrity of the WIPP, 19:23618 (R;US) 

Measuring and predicting reservoir heterogeneity in complex 
deposystems. The fluvial-deltaic Big Injun Sandstone in West 
Virginia: Final report, September 20, 1991—October 31, 1993, 
19:23436 (R;US) 

PETROLEUM FRACTIONS 

See also PETROLEUM RESIDUES 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, January 1—March 31, 1994, 19:23467 (R;US) 

PETROLEUM INDUSTRY 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992— 
June 30, 1993, 19:23477 (R;US) 

Environmental and economic assessment of discharges from 
Gulf of Mexico Region Oil and Gas Operations: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:23485 (R;US) 

PETROLEUM PRODUCTS 
See also GASOLINE 
LIQUEFIED PETROLEUM GASES 

Fundamental studies of the mechanism of catalytic reactions 
with catalysts effective in the gasification of carbon solids and 
the oxidative coupling of methane: Quarterly report, 1 
January—31 March 1994, 19:23495 (R;US) 

Petroleum marketing monthly, June 1994, 19:23472 (R;US) 

Petroleum supply monthly, June 1994, 19:23471 (R;US) 

PETROLEUM REFINERIES 

Radioisotope techniques for problem-solving on refineries, 

19:23923 (1;TH) 
PETROLEUM RESIDUES 

Bench-scale co-processing: Technical progress report No. 23, 
January 1, 1994—March 31, 1994, 19:23466 (R;US) 

The role of the resid solvent in coprocessing with finely divided 
catalysts: Quarterly report, January-March 1994, 19:23375 
(R;US) 

PETROLEUM STOCKS 

See INVENTORIES 

PH VALUE 
Colorimetric determination of low pH with malachite green: Re- 
vision 1, 19:25209 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASE CHANGE MATERIALS 

Characterization of latent-heat-storage salts for use in recharge- 

able sodium/sulfur batteries, 19:24735 (R;US) 
PHASE TRANSFORMATIONS 

Determinations of phase transitions in nylon 6-12, nylon-6, 
polyvinyl chloride and polyethylene terephthalate by positron 
annihilation spectroscopy., 19:25123 (I;MX;in Spanish) 

Moessbauer study of phase transformation in iron-oxygen and 
iron-boron implanted systems, 19:26735 (IA;RU;In Russian) 

PHASE VELOCITY 

Decay of a laser generated shock wave in an aluminium target, 

19:26791 (R;IL;In Hebrew) 
PHENOLS 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1993-March 24, 1994, 
19:23480 (R;US) 

PHENYL RADICALS 

Identification and temporal behavior of radical intermediates 

formed during the combustion and pyrolysis of gaseous fuels: 





Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 
PHOSPHATE GLASS 
Some studies on the optical properties of calcium, magnesium 
phosphate glasses, 19:25228 (I;MY) 
PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHATES 
See also BISMUTH PHOSPHATES 
POTASSIUM PHOSPHATES 
SODIUM PHOSPHATES 
Production test IP-740 phosphate capture subsequent to filter- 
ing: Final report, 19:24331 (R;US) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHITES 
See PHOSPHOROUS ACID 
PHOSPHOLIPIDS 
Radiation induced damage to the lipid contents of bacteria and 
cultured mammalian cells, 19:26131 (IA;XA) 
PHOSPHOROUS ACID 
Development of an overall technology for phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24831 (IA;JP;in Japanese) 
PHOSPHORUS 31 
The hyperfine effect in nuclear muon capture. Low energy muon 
science worshop LEMS93, Santa Fe, NM, April 93, 19:26580 
(RA;US) 
PHOTOCATHODES 
A correction of the quantum efficiency of cesium iodide and 
other photocathodes due to the recalibration of the reference 
photomultipliers, 19:25682 (R;IL) 
Electric field effects on the quantum efficiency of Cesium-iodide 
photocathodes in gas media, 19:25681 (R;IL) 
PHOTOCELLS 
See PHOTOELECTRIC CELLS 
PHOTOCHEMICAL REACTIONS 
Energy transfer processes in solar energy conversion: Progress 
report, April 1, 1993—March 31, 1994, 19:23980 (R;US) 
Proceedings of the Eighteenth DOE Solar Photochemistry Re- 
search Conference, 19:23983 (R;US) 
PHOTODIODES 
Analysis of the photodiode boundary layer transition indicator: 
LDRD final report, 19:24906 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
Elemental impurity analysis of mercuric iodide by ICP/MS, 
19:25154 (R;US) 
PHOTOEMISSION 
Long range potentials and multiple scattering theory in complex 
systems, 19:26654 (R;XA) 
PHOTOGRAPHIC FILM DOSEMETERS 
The radiochromic dye dosimetry for radiation processing, 
19:25668 (R;TH;In Thai) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETCELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Average energy expended per scintillation photon and energy 
resolution in solid scintillators, 19:25638 (RA;JP) 
Detector for transit time measurement of photomultiplier single- 
photoelectron pulses, 19:25629 (R;XJ;In Russian) 
PHOTON BEAMS 
Precision Nova power balance, 19:27059 (RA;US) 
Precision beam pointing, 19:27060 (RA;US) 
PHOTON COMPUTED TOMOGRAPHY 
A maximum-likelihood reconstruction algorithm for tomographic 
gamma-ray nondestructive assay, 19:24962 (R;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 


PHOTOVOLTAIC POWER PLANTS 
Economy 


PHOTON-PHOTON INTERACTIONS 


yyproduction of non-strongly interacting SUSY particles at 
hadron colliders, 19:26386 (R;DE) 


Photon-photon physics and light-meson spectroscopy at a Tau- 
Charm factory, 19:26383 (R;DE) 
PHOTONS 
Evaluation of fluence to dose equivalent conversion coefficients 
for high energy photons, 19:26143 (RA;JP;in Japanese) 


PHOTONUCLEAR REACTIONS 


Implementation of photo-nuclear process in EGS-4 code, 
19:25526 (RA;JP;In Japanese) 


PHOTOSYNTHETIC REACTION CENTERS 
Photoinactivation of PS2 secondary donors by PS2 cation radi- 
cals and superoxide radicals, 19:26041 (R;US) 


PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 


Feasibility assessment of low temperature voltaic energy con- 
version, 19:23982 (R;US) 


PHOTOVOLTAIC CONVERSION 


Feasibility assessment of low temperature voltaic energy con- 
version, 19:23982 (R;US) 


PHOTOVOLTAIC POWER PLANTS 
Climates 
Report On a photovoltaic power generation field test project.: 


Elementary/junior high/senior high school in cold districts, 
19:24002 (|;JP;ln Japanese) 


Commercialization 
Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (I;JP;ln Japanese) 
Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agricultural 


Center, 19:24004 (I;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;in Japanese) 


Data Acquisition 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (|;JP;ln Japanese) 

Report on a photovoltaic power generation field test project.: 
Sewerage/night soil treatment plant in the good solar radia- 
tion area, 19:23998 (R;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(I;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (I;JP;ln Japanese) 


Data Analysis 
Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(l;JP;in Japanese) 


Economy 

Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (|;JP;In Japanese) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agriculturral 
Center, 19:24004 (I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I; JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;In Japanese) 
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PHOTOVOLTAIC POWER PLANTS 
Feasibility Studies 


Feasibility Studies 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging ‘Amakusa-so’ (gov- 
ernmental lodging in strong wind salt damage areas), 
19:24003 (|;JP;lIn Japanese) 

Field Tests 

Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (I;JP;in Japanese) 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging 'Amakusa-so’ (gov- 
ernmental lodging in strong wind salt damage areas), 
19:24003 (|;JP;in Japanese) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agricultural 
Center, 19:24004 (I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Field test project in a standard area (musium), 19:23999 
(l;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (|;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Sewerage/night soil treatment plant in the good solar radia- 
tion area, 19:23998 (R;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(I;JP;In Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (|;JP;in Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (I;JP;in Japanese) 

Interconnected Power Systems 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (|;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Sewerage/night soil treatment plant in the good solar radia- 
tion area, 19:23998 (R;JP;In Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (|;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(1;JP;In Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (1;JP;in Japanese) 

Inverters 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(l;JP;In Japanese) 

Libraries 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (1;JP;ln Japanese) 

Mechanical Structures 

Report on photovoltaic-power-generation field test operation.: 

Field tests on photovoltaic power generation system installed 
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on a roof of a railway station (railway station in a standard 
area), 19:23996 (1;JP;In Japanese) 
On-Site Power Generation 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(I;JP;In Japanese) 

Power Distribution Systems 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (I;JP;In Japanese) 

Power Range 10-100 Kw 

Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (I;JP;in Japanese) 

Report On a photovoltaic power generation field test project.: 
Field test project in governmental lodging ‘Amakusa-so’ (gov- 
ernmental lodging in strong wind salt damage areas), 
19:24003 (I;JP;in Japanese) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agricultural 
Center, 19:24004 (I;JP;ln Japanese) 

Report on a photovoltaic power generation field test project.: 
Field test project in a standard area (musium), 19:23999 
(I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(l;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (1;JP;In Japanese) 

Public Bulldings 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (|;JP;In Japanese) 

Public Information 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (1;JP;in Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (I;JP;In Japanese) 

Recreational Areas 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(I;JP;In Japanese) 

Reliability 

Report On a photovoltaic power generation field test project.: 
Elementary/junior high/senior high school in cold districts, 
19:24002 (I;JP;in Japanese) 

Report On photovoltaic power generation field test operation.: 
Field test operation at Hyogo Prefectural Awaji Agriculturral 
Center, 19:24004 (I;JP;in Japanese) 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;ln Japanese) 

Sprays 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(I;JP;in Japanese) 

Standardization 

Report on a photovoltaic power generation field test project.: 
Field test project in a standard area (musium), 19:23999 
(I;JP;In Japanese) 

Water Springs 

Report on photovoltaic power generation field test operation.: 

Photovoltaic power generation field test operation in wide 





area park in Hiroshima (park in the standard area), 19:23994 
(l;JP;in Japanese) 
PHWR TYPE REACTORS 
See also POINT LEPREAU-1 REACTOR 
POINT LEPREAU-2 REACTOR 

Advances heavy water reactor activities in Romania, 19:24137 
(RA;XA) 

Development of computer codes for the analysis of reactivity in- 
duced transients in PHWRs, 19:24151 (RA;XA) 

Recycling plutonium in Indian 220 MW(e) PHWRs, 19:24142 
(RA;XA) 

Technology development for Indian heavy water reactors, 
19:24132 (RA;XA) 

The stress analysis of feeder pipe coupling of 500 MWe PHWR, 
19:24128 (R;IN) 

PHYSICAL CONSTANTS TEST REACTOR 

See PCTR REACTOR 

PHYSICAL PROPERTIES 

See also THERMODYNAMIC PROPERTIES 

Physical and chemical sensor technologies developed at 
Lawrence Livermore National Laboratory, 19:25708 (R;US) 

PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 

Division of atomic physics: Progress report 1991-1992, 
19:27077 (R;SE) 

Research and development activities of the High Pressure 
Physics Division for the period March 1991-September 1993, 
19:24966 (R;IN) 

PHYTOPLANKTON 

Primary production off Southern California relative to surface 
layer carbon budgets: A component of the California Basins 
Study, CaBS: Final report, [1 June 1989-14 November 1991], 
19:26001 (R;US) 

PI-1016 RESONANCES 

See MESONS 

PIEZOMETRY 

Revised poteniometric-surface map, Yucca Mountain and vicin- 
ity, Nevada: Water-resources investigations report 93-4000, 
19:23814 (R;US) 

PIGE ANALYSIS 
See PROMPT GAMMA RADIATION 
PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PIGS 
See SWINE 
PILE NEUTRONS 
Effects of up scattering by heavy nuclides on Doppler changes 
of resonance adsorption, 19:24093 (RA;IL) 
PILES 
See FOUNDATIONS 
PIMEPHALES PROMELAS 
See FATHEAD MINNOW 
PINCH DEVICES 

A simpie, semi-quantitative method for measuring pulsed soft x- 

rays, 19:26976 (RA;JP) 
PINELLAS PLANT 
Pinellas Plant annual site environmental report for calendar year 
1998, 19:23806 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PION BEAMS 
Results from the new PSI beam lines, 19:25530 (RA;US) 
PION MINUS REACTIONS 

How many nucleons are required for nuclear pion absorption?, 

19:26545 (R;XJ) 
PION PLUS REACTIONS 

Effect of pion external distortion on low energy pion double- 
charge-exchange, 19:26558 (R;RU) 

How many nucleons are required for nuclear pion absorption?, 
19:26545 (R;XJ) 


PIONS , 
See also PIONS MINU 
PIONS PLUS 
On the radial excitations of the light mesons, 19:26441 (RA;XJ) 
PIONS MINUS 

Rapidity distributions of x— mesons in (p,d,a,C)C interactions at 

4,2 GeV/c per nucleon, 19:26573 (R;XJ;ln Russian) 
PIONS PLUS 

Measurement of the muon momentum in pion decay at rest us- 

ing a surface muon beam, 19:26420 (RA;US) 
PIPELINES 

Data summary report on short-term turbidity monitoring of pipeline 
river crossings in the Moyie River, Boundary County, Idaho: 
PGT-PG&E Pipeline Expansion Project, 19:23498 (R;US) 

PIPES 

Applicability of ASME sections Ili and Vill and of B31.1 and 
B31.3 to DOE facilities, 19:23600 (RA;US) 

Coolant water transient in K Reactor following line rupture, 
19:24382 (R;US) 

Evaluation of stresses in large diameter, thin walled piping at 
support locations, 19:25300 (RA;US) 

Expansion joint tests, 19:24602 (R;US) 

Piping Changes for Increased Production at B, D, DR, F, C and 
H Reactors calculations, 19:24422 (R;US) 

Rear crossheader expansion joints, 19:24493 (R;US) 

Results of Production Test IP-628-| crosstie flow test and flush- 
ing calibration, 19:24578 (R;US) 

Structural analysis of steam generator internals following feed 
water main steam line break: DLF approach, 19:24127 (R;IN) 

The stress analysis of feeder pipe coupling of 500 MWe PHWR, 
19:24128 (R;IN) 

Transient flows and pressure waves in pipes, 19:25398 (R;US) 

PIRCON-PECK PROCESS 

See DESULFURIZATION 

PISUM 
The chloroindole auxins of pea, strong plant growth hormones 
or endogenous herbicides, 19:26099 (R;DK) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITTSBURGH OXYDESULFURIZATION PROCESS 
See DESULFURIZATION 
PIXE ANALYSIS 

Computer program package for PIXE spectra evaluation, 

19:27136 (R;PL) 
PLANT BREEDING 

ININ support to plant breeding using physical mutagens., 
19:26085 (IA;MX;In Spanish) 

Seminar of the irradiation uses in plant breeding., 19:26084 
(1;MX;in Spanish) 

PLANTS 
See also HERBS 
MEDICINAL PLANTS 
PHYTOPLANKTON 
TREES 

Biointrusion test plan for the Permanent Isolation Surface Bar- 
rier Prototype, 19:23681 (R;US) 

Radiation doses to vegetation from close-in fallout at Project 
Schooner, 19:26108 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1989— 
1991, 19:25911 (R;US) 

Status of the flora and fauna on the Nevada Test Site, 1992: 
Results of continuing basic environmental monitoring, Jan- 
uary through December 1992, 19:25912 (R;US) 

Transfer and concentration factors in laboratory and environ- 
mental conditions, 19:26121 (IA;XA) 

Uptake of explosives from contaminated soil by existing vegeta- 
tion at the Joliet Army Ammunition Plant, 19:25140 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
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COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 
ROTATING PLASMA 

Asymptotic analysis of the Poisson equation coupled with Boltz- 
mann’s relation quasi-neutrality hypothesis for plasmas, 
19:26896 (R;FR;in French) 

Lecture note on the bases of plasma physics, 19:26979 (R;JP;In 
Japanese) 

Magnetron power supply at high stability and its application in 
plasma excitation for the production of ultraviolet radiation., 
19:26933 (I;MX;In French) 

Parallel simulation of radio-frequency plasma discharges, 
19:26971 (RA;CH) 

Plasma physics and controlled nuclear fusion, 19:26911 (R;FR) 

Quantitative plasma spectroscopy at JET and Extrap-T1, 
19:26988 (R;SE) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA BEAM INJECTION 

Experimental and theoretical study of plasma-water interaction 

in electrothermal guns, 19:26922 (R;IL) 
PLASMA DENSITY 

A 250 GHz microwave interferometer for divertor experiments 
on Dill-D, 19:26989 (R;US) 

Gyrokinetic approach to the propagation of electromagnetic 
waves in nonuniform bounded plasma slabs, 19:26972 (R;CH) 

PLASMA DIAGNOSTICS 

A scintillating-fiber 14-MeV neutron detector on TFTR during DT 
operation, 19:26967 (R;US) 

Atomic collision processes: Data for lithium-beam spectroscopy 
of the tokamak edge plasma, 19:26953 (RA;HU) 

Conceptual design for a scintillating-fiber neutron detector for fu- 
sion reactor plasma diagnostics, 19:26966 (R;US) 

Determination of edge plasmas by thermal atomic beams, 
19:26958 (RA;HU) 

Diagnostics with high temporal and spatial resolution, 19:26961 
(RA;HU) 

Laser blow-off atomic beams as a tool for tokamak diagnostics, 
19:26948 (RA:HU) 

Lithium beam diagnostics at ASDEX Upgrade and W7-AS, 
19:26954 (RA;HU) 

Measurements of plasma position in TJ-| Tokamak, 19:26899 
(R;ES) 

Plasma spectroscopy in the VUV region on the MT-1M tokamak, 
19:26949 (RA;HU) 

PLASMA DIODES 

See THERMIONIC DIODES 
PLASMA DISRUPTION 

A data bank of disruptive discharges in ASDEX, 19:27022 (R;DE) 
PLASMA FILAMENT 

Dynamical nature of inviscid power law for two dimensional tur- 
bulences and self-consistent spectrum and transport of 
plasma filaments, 19:26927 (R;XA) 

PLASMA GUNS 
Coaxial plasma gun in the high density regime and injection into 
a helical field, 19:26970 (R;CH) 
PLASMA HEATING 
Plasma heating in toroidal systems, 19:26915 (RA;FR) 
PLASMA IMPURITIES 

Injected impurity transport diagnostic on JET, 19:26947 (RA;HU) 

Laser ionization studies of transport of impurities using deposi- 
tion probes, 19:26952 (RA;HU) 

The role of Coulomb collisions in the toroidal transport of in- 
jected particles, 19:26951 (RA;HU) 

Toroidal transport measurement of laser injected impurities in 
TEXTOR, 19:26960 (RA;HU) 


Toroidal transport studies of injected impurities, 19:26959 
(RA;HU) 
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Workshop on the use of atomic beams in plasma experiments, 
19:26945 (R;HU) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
EDGE LOCALIZED MODES 
HELMHOLTZ INSTABILITY 
MHD instabilities of fusion oriented plasmas, 19:26913 (RA;FR) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 

Experimental and theoretical study of plasma-water interaction 

in electrothermal guns, 19:26922 (R;IL) 
PLASMA SCRAPE-OFF LAYER 

Scrape-off layer and divertor theory meeting: Proceedings, 
19:27006 (R;US) 

Stochastic broadening of the scrapeoff layer of a single-null di- 
vertor tokamak, 19:27002 (R;US) 

PLASMA SIMULATION 

Cellular automata applications to plasma physics, 19:26936 
(IA;IL) 

Parallel simulation of radio-frequency plasma discharges, 
19:26971 (RA;CH) 

PLASMA SWITCHES 

Energetic ion dynamics during a 100 ns long Plasma Opening 
Switch operation, 19:27021 (IA;IL) 

Investigation of electrode plasmas in a plasma opening switch, 
19:26937 (IA;IL) 

Observation of ion velocity distributions and electric fields in a 
plasma opening switch, 19:26940 (IA;IL) 

Spectroscopic investigations of the electron density and kinetic 
energy in a plasma opening switch, 19:26934 (IA;IL) 

Spectroscopic measurements of the time dependent magnetic 
field in a plasma opening switch, 19:26939 (IA;IL) 

PLASMA WAVES 

See also ELECTRON PLASMA WAVES 

Collisional drift waves in the H-mode edge, 19:26928 (R;XA) 

Variations of helicon wave induced radial plasma transport in 
different experimental conditions, 19:26895 (R;AU) 

PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Conceptual design for a scintillating-fiber neutron detector for fu- 
sion reactor plasma diagnostics, 19:26966 (R;US) 

Laboratory sensor design for fiber-optic detection of ®5kKr, 
19:25674 (R;US) 

PLASTICS 
See also NYLON 
TEFLON 

Corrosion of plutonium metal when stored in containers having 
plastic components, 19:24986 (R;US) 

JAC2D: A two-dimensional finite element computer program for 
the nonlinear quasi-static response of solids with the conju- 
gate gradient method: Yucca Mountain Site Characterization 
Project, 19:23693 (R;US) 

PLATES 
Flexural vibration of thin piezoelectric laminate circular cylinder 
of hexagonal symmetry, 19:26266 (R;XA) 
PLATES (FUEL) 
See FUEL PLATES 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 185 TARGET 

Magnetic moment measurements in '* Pt; a critical test of U 

(6/12) supersymmetry, 19:26456 (R;AU) 
PLATINUM 196 

The 1° Pt compound-state gamma-decay cascades after ther- 

mal neutron capture, 19:26547 (R;XJ) 
PLATINUM ALLOYS 

Comparison of NGR spectra of Fe3Pt and pure Fe near Tc’, 

19:26763 (IA;RU;In Russian) 
PLATINUM COMPOUNDS 
The formation of supported bimetallic clusters: The effect of 


support-metal precursor interactions: Final report, 19:25219 
(R;US) 





PLESIOTHERAPY 

See RADIOTHERAPY 
PLUMES 

SRS reactor stack plume marking tests, 19:24722 (R;US) 
PLUTONIC ROCKS 

See also GRANITES 

Carbon isotope composition of methane in crystalline rocks of 
the Siljan impact structure in Sweden, 19:26198 (RA;NO) 

PLUTONIUM 
See also PLUTONIUM-ALPHA 
Accounting 

Redox accountability test pregram: 

(R;US) 
Adsorption 

Nuclear criticality safety bounding analysis for the in-tank- 
precipitation (ITP) process, impacted by fissile isotopic weight 
fractions, 19:25395 (R;US) 

Chemical Properties 

The plutonium: brief presentation of its nuclear, physical and 

chemical properties, 19:25255 (R;FR;In French) 
Corrosion 

Corrosion of plutonium metal when stored in containers having 

plastic components, 19:24986 (R;US) 
Counter Current 

Counter current studies on actinide partitioning from sulphate 
bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 

Critical Mass 

Critical mass control specifications: 

19:25335 (R;US) 
Criticality 

Exceeding always-safe ratio in F-2 and F-1 tanks: Number 2, 

CY-63, 19:25338 (R;US) 
Electrorefining 

Thermodynamic analysis of spent pyrochemical salts in the stored 

condition and in viable accident scenarios, 19:23802 (R;US) 
Evaluation 

Uses for plutonium: Weapons, reactors, and other, 19:25738 

(R;US) 
Fabrication 

FPT-63-27: Dimensional stability, model 1807 shape castings, 

19:23522 (R;US) 
Fission 

Screening study for evaluation of the potential for system 80+ to 
consume excess plutonium - Volume 1: Final report, 
19:24083 (R;US) 

Screening study for evaluation of the potential for system 80+ to 
consume excess plutonium - Volume 2: Final report, 
19:24084 (R;US) 

High-Level Radioactive Wastes 

Counter current studies on actinide partitioning from sulphate 
bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 

Hydrometaliurgy 

Hydrometallurgical treatment of plutonium. Bearing salt baths 

waste, 19:23536 (R;FR) 
Isotope Production 
Production test IP-350-C, E-N demonstration load at H Reactor 
(Part 2, Flattened zone striped loading), 19:24443 (R;US) 
Materials Recovery 
Campaign rework of Z-Plant material at Purex, 19:23523 (R;US) 
Measuring Methods 

Cesium-137 as an index of the nuclear materials content of 

coating waste, 19:23651 (R;US) 
Metallurgy 

Metallurgy Development Operation quarterly progress report, 

Aprit-June 1963, 19:23521 (R;US) 
Nuclear Fuels 

DOE plutonium disposition study: Analysis of existing ABB-CE 
Light Water Reactors for the disposition of weapons-grade 
plutonium: Final report, 19:24085 (R;US) 

Nuclear Properties 

The plutonium: brief presentation of its nuclear, physical and 

chemical properties, 19:25255 (R;FR;In French) 


Initial results, 19:23902 


Hoods 7-C and 9-B, 


POINT LEPREAU-1 REACTOR 


Phase Transformations 
Transformation of retained phases in plutonium, 19:23517 (R;US) 
Physical Properties 

The plutonium: brief presentation of its nuclear, physical and 

chemical properties, 19:25255 (R;FR;In French) 
Plutonium Isotopes 

The plutonium: brief presentation of its nuclear, physical and 

chemical properties, 19:25255 (R;FR;In French) 
Production 

Analysis of the twelve two-ton test batches for the review of plu- 
tonium formation rates as a function of MWD, 19:24465 (R;US) 

Proposal: Direct ingoting of unpickled buttons for economic and 
product quality gains, 19:23525 (R;US) 

Variable goal exposure plans for C-II-N, C-Il-E, K-IlI-N, K-IlI-E, 
O-II-N, and O-II-E material, 19:23516 (R;US) 

Radioactive Waste Disposal 

Weapons and commercial plutonium ultimate disposition choices: 

Destroy “completely” or store forever, 19:24961 (R;US) 
Solubility 

Measured solubilities and speciations from oversaturation ex- 
periments of neptunium, plutonium, and americium in UE-25p 
No. 1 well water from the Yucca Mountain region: Milestone 
report 3329-WBS1.2.3.4.1.3.1, 19:23662 (R;US) 

Solutions 

”"FIXBOX’ - a new technique for the reliable conditioning of plu- 

tonium waste solutions, 19:23655 (IA;CH) 
Storage 

Corrosion of plutonium metal when stored in containers having 

plastic components, 19:24986 (R;US) 
PLUTONIUM 238 

Advantages of palmolive alternate, 19:24397 (R;US) 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

Self-heating of Pu-238 anion exchange column, 19:25213 (R;US) 

PLUTONIUM 239 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

PLUTONIUM 240 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

The use of curium neutrons to verify plutonium in spent fuel and 
reprocessing wastes, 19:23904 (R;US) 

PLUTONIUM COMPOUNDS 

Critical mass control specifications: 

19:25335 (R;US) 
PLUTONIUM DIOXIDE 
Calculation of k,q for plutonium in high-level waste packages, 
19:23608 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 

Interim report No. 2 E-N load conversion ratios, 19:24447 (R;US) 

Semi-final report (report No. 3) E-N load conversion ratios, 
19:24448 (R;US) 

PLUTONIUM RECYCLE 
Recycling plutonium in Indian 220 MW(e) PHWRs, 19:24142 
(RA;XA) 

PLUTONIUM RECYCLE TEST REACTOR 

See PRTR REACTOR 
PLUTONIUM-ALPHA 

Metastability of alpha plutonium, 19:23518 (R;US) 
PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT LEPREAU-1 REACTOR 

Enhancing thermal-hydraulic safety analysis by using pipework 
geometry databases, 19:24149 (RA;XA) 
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POINT LEPREAU-2 REACTOR 
Enhancing thermal-hydraulic safety analysis by using pipework 
geometry databases, 19:24149 (RA;XA) 

POISEUILLE FLOW 

See LAMINAR FLOW 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POISONS (NUCLEAR) 

See NUCLEAR POISONS 
POISSON EQUATION 

DAPHNE, a 2D axisymmetric electron gun simulation code, 
19:26261 (RA;CH) 

POLAND 

Gamma radiation levels around the highest background area in 
Poland, 19:25944 (IA;XA) 

Stable carbon and hydrogen isotope studies of natural gases 
from the Polish Flysch Carpathians, 19:25936 (RA;NO) 

POLARIMETERS 

Development of a fast response rotating polarimeter for a fara- 

day rotation measurement, 19:26943 (R;JP) 
POLARIZATION-ASYMMETRY RATIO 

Polarization phenomena in deuteron-proton backward elastic 

scattering, d+ p — p +d, 19:26541 (R;XJ) 
POLARIZED TARGETS 

Polarized targets for muon physics: Past, present, and future, 

19:26680 (RA;US) 
POLARONS 

Second order approximation for optical polaron in the strong 
coupling case, 19:26695 (R;XA) 

Strong-coupling polaron effect in quantum dots, 19:26278 (R;XA) 

Uniform upper bounds in the Froehlich polaron theory, 19:26696 
(R;XA) 

POLLUTANTS 

Air pollution modeling: Sources - 
19:25860 (R;NO) 

Characterization of the inorganic components of dust particles in 
the ambient air of Halle, 19:25806 (IA;DE;in German) 

Contaminants at DOE sites and their susceptibility to bioremedi- 
ation, 19:23875 (R;US) 

Differences in the regulation of chemicals and radionuclides, 
19:26106 (R;US) 

Efficient strategies for the reduction of ambient concentrations 
of air pollutants: Generation of emission scenarios and as- 
sessment of ambient air concentrations, 19:25812 (IA;DE;In 
German) 

FEMSC, An improved three-dimensional heavy-gas dispersion 
model: User’s manual, 19:25882 (R;US) 

Harmonization of emission inventorying in the EMEP countries: 
Final report, 19:25857 (R;NO) 

Integrated environmental monitoring — prototype demonstration, 
19:23877 (R;US) 

International cooperative program on effects on materials, in- 
cluding historic and cultural monuments: Environmental data 
report September 1991 to August 1992, 19:25859 (R;NO) 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, 1 
October-31 December 1993, 19:25760 (R;US) 

Removal of volatile organic compounds (VOC) from off-gas by 
electron beam, 19:25253 (IA;DE;In German) 

Toxicological evaluation of sediment samples from Burns Har- 
bor, Porter County, Indiana, 19:26036 (R;US) 

POLLUTION 
See also AIR POLLUTION 
LAND POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 
Mitigation Action Plan, 19:23483 (R;US) 
POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Lectures at Clean Coal Day '93 Hokkaido Seminar, 19:23426 
(|;JP;lIn Japanese) 

Vintage-level energy and environmental performance of manu- 
facturing establishments, 19:24908 (R;US) 


meteorology - air quality, 


854 ERA Vol. 19, No. 9 


POLLUTION CONTROL 

See also AIR POLLUTION CONTROL 

Proceedings of pollution prevention and waste minimization 
tools workshops: Part 1, 19:24749 (R;US) 

POLLUTION LAWS 

See also US SUPERFUND 

Mitigation Action Plan, 19:23483 (R;US) 

Pinellas Plant annual site environmental report for calendar year 
1993, 19:23806 (R;US) 

Routine environmental audit of the Sandia National Laborato- 
ries, California, Livermore, California, 19:23792 (R;US) 

POLLUTION REGULATIONS 

Environmental Regulatory Update Table, January—February 

1994, 19:24781 (R;US) 
POLLUTION SOURCES 

Efficient strategies for the reduction of ambient concentrations 
of air pollutants: Generation of emission scenarios and as- 
sessment of ambient air concentrations, 19:25812 (IA;DE;In 
German) 

POLONIUM 

Polonium production neutron flux in bismuth columns, 19:24351 

(R;US) 
POLONIUM 210 

210 Po content in tobacco cigarettes in Thailand, 19:25196 

(R;TH;In Thai) 
POLONIUM 214 

High energy alpha detection and spectrometry of radon daugh- 

ters in polycarbonate detectors, 19:25573 (IA;XA) 
POLONIUM 218 
High energy alpha detection and spectrometry of radon daugh- 
ters in polycarbonate detectors, 19:25573 (IA;XA) 
POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCHLORINATED BIPHENYLS 

Request for interim approval to operate Trench 94 of the 218-E- 
12B Burial Ground as a chemical waste landfill for disposal of 
polychlorinated biphenyl waste in submarine reactor compart- 
ments: Revision 2, 19:23634 (R;US) 

POLYCRYSTALS 

Field dependence of the longitudinal muon polarization in poly- 
crystalline semiconductors, 19:26778 (RA;US) 

Polycrystal models to fit experiments, 19:25024 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Analysis of the concentration of PAH and PCB in the ambient air 
of Halle, 19:25805 (IA;DE;in German) 

Enhancement of fluorescence detection in chromatographic 
methods by computer analysis of second order data: Progress 
report, August 1, 1990—October 1, 1993, 19:25153 (R;US) 

Final work plan: Expedited Site Characterization of the IES In- 
dustries, Inc., Site at Marshalltown, lowa: Ames Expedited 
Site Characterization Project, Version 1.0, 19:25961 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, January 1, 
1994—March 31, 1994, 19:24055 (R;US) 

The remedial investigation of marine sediment at the United 
Heckathorn Superfund site, 19:26035 (R;US) 

POLYETHYLENES 

Determinations of phase transitions in nylon 6-12, nylon-6, 
polyvinyl chloride and polyethylene terephthalate by positron 
annihilation spectroscopy., 19:25123 (I;MX;In Spanish) 

Obtention of cationic polymeric membranes by radiation- 
induced grafting method., 19:25252 (1;MX;ln Spanish) 

POLYISOPRENE 

Study of the effect of ionizing radiation on the structure of natu- 
ral rubber latex by positron annihilation technique., 19:26709 
(I;MX;In Spanish) 

POLYMERS 
See also ELASTOMERS 
ETHYLENE PROPYLENE DIENE POLYMERS 
ORGANIC POLYMERS 

Investigation of oil recovery improvement by coupling an interfa- 

cial tension agent and a mobility control agent in light oil 





reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

Research and development of solid oxide fuel cells, 19:24866 
(IA;JP;in Japanese) 

Studies of positron induced luminescence from polymers, 
19:26789 (R;US) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYVINYL CHLORIDE 

See PVC 
PONDS (COOLING) 

See COOLING PONDS 
POROSIMETERS 

A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, 1 March-31 May 
1993, 19:23390 (R;US) 

POROUS MATERIALS 

An adaptive finite element methodology for 2D simulation of 
two-phase flow through porous media, 19:23444 (R;US) 

Assist in the recovery of bypassed oil from reservoirs in the Gulf 
of Mexico: Final quarterly status report, October 1, 1993— 
December 31, 1993, 19:23445 (R;US) 

High content silicate porous glasses used for radioactive wastes 
storage: preparation and characterization of the spinodal de- 
composition, 19:25118 (i;BR;in Portuguese) 

Propagation of waves at the loosely bonded interface of two 
porous elastic half-spaces, 19:26269 (R;XA) 

Research program on fractured petroleum reservoirs: Quarterly 
report, January 1—March 31, 1994, 19:23447 (R;US) 

Scaling fluid content-pressure relations of different fluid systems 
in porous media, 19:26203 (R;US) 

T2CG1, a package of preconditioned conjugate gradient solvers 
for TOUGH2, 19:27156 (R;US) 

PORTS 
See HARBORS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

Development of site-specific earthquake response spectra for 
Eastern U.S. sites, 19:23830 (RA;US) 

Local drainage analysis of the Paducah and Portsmouth Gaseous 
Diffusion Plants during an extreme storm, 19:23835 (RA;US) 

POSITION SENSITIVE DETECTORS 

A rotation-symmetric, position-sensitive annular detector for 
maximum counting rates, 19:25632 (R;DE;In German) 

A study of distributed radiation sensing method using plastic 
scintillation fiber, 19:25652 (RA;JP) 

High-resolution, two-dimensional focal-plane detector for 
intermediate-energy heavy ions, 19:25594 (R;JP) 

One-coordinate detector for positron diagnostics, 19:25588 
(IA;RU;in Russian) 

Study of inclined particle tracks in micro strip gas counters, 
19:25665 (R;NL) 

Two-coordinate detectors of annihilation gamma quanta, 
19:25589 (IA;RU;In Russian) 

Upgrades to the Michigan State University 4x array, 19:25620 
(IA;RU) 

POSITRON BEAMS 
Study of layered structure by positron annihilation technique, 
19:26761 (IA;RU;In Russian) 
POSITRON COLLISIONS 
See also POSITRON-ATOM COLLISIONS 
POSITRON-MOLECULE COLLISIONS 

Studies of positron induced luminescence from polymers, 

19:26789 (R;US) 
POSITRON SOURCES 

Consideration on electron linac and target system for the 
positron factory. 2, 19:25527 (RA;JP;in Japanese) 

Simulation of electron/positron convertor for SPring-8, 19:25552 
(RA;JP;In Japanese) 


POWER DISTRIBUTION 


POSITRON-ATOM COLLISIONS 
Calculation of the total and total ionization cross sections for 
positron scattering on atomic hydrogen, 19:26660 (R;AU) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRON-MOLECULE COLLISIONS 
Mass spectrometry studies of the ionization of organic 
molecules by slow positrons, 19:26657 (R;US) 
POSITRONIUM 
Convenience of quantum electrodynamics testing by means of 
orthopositronium helical annihilation amplitudes, 19:26365 
(IA;RU;In Russian) 
Positronium hyperfine interactions in crystal, 19:26762 (IA;RU;In 
Russian) 
POSITRONS 
Coherent radiation of relativistic electrons and positrons in con- 
ditions of real particle dynamics in crystal, 19:26627 (IA;RU;In 
Russian) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Constructed wetlands for municipal solid waste landfill leachate 
treatment: Final report, 19:24921 (R;US) 
Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 
POTASSIUM CHLORIDES 
Thermodynamic analysis of spent pyrochemical salts in the stored 
condition and in viable accident scenarios, 19:23802 (R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CHLORIDES 
POTASSIUM FLUORIDES 
POTASSIUM NITRATES 
POTASSIUM PHOSPHATES 
POTASSIUM SULFATES 
Comparative and absolute analysis of metallic zirconium by the 
PIXE method, 19:25182 (IA;RU;In Russian) 
USDOE Innovative Clean Coal Technology Demonstration 
Project: Passamaquoddy Technology Recovery Scrubber™: 
Final report: Volume 1, 19:24912 (R;US) 
POTASSIUM FLUORIDES 
Hyperfine fields and pseudonuclear Zeeman effect on '® nu- 
cleus in crystals, 19:26509 (IA;RU;In Russian) 
POTASSIUM NITRATES 
Initial stage of X radiation influence on acoustic resonance in 
potassium nitrate, 19:25126 (IA;RU;In Russian) 
POTASSIUM PHOSPHATES 
Thermal and laser conditioning of production- and rapid-growth 
KDP and KD*P crystals, 19:25447 (R;US) 
POTASSIUM SULFATES 
Structure analysis of K3zH(SO,4)2 by neutron powder diffraction, 
19:26770 (RA;JP) 
POTENTIAL BARRIERS 
See POTENTIALS 
POTENTIALS 
See also NUCLEON-NUCLEON POTENTIAL 
Inversion of potentials with a spin-orbit term, 19:26519 (IA;AT;In 
German) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 
POWDERS 
Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 
POWER 
See also ELECTRIC POWER 
NUCLEAR POWER 
Flux mapping applications using in-core detector measurements 
for fuel management at the Gentilly-2 NGS, 19:24154 (RA;XA) 
POWER DEMAND 
Electric power monthly, June 1994, 19:24795 (R;US) 
POWER DISTRIBUTION 
A general technique for confluence of calculational and experi- 
mental information with application to power distribution 
determination, 19:24611 (RA;IL) 
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POWER DISTRIBUTION 


Some considerations concerning the accuracy of power level 
calculations in the context of the control of SS materials, 
19:24406 (R;US) 

POWER DISTRIBUTION SYSTEMS 

Performance parameters of 
19:24728 (|;BR;In Portuguese) 

POWER GENERATION 

See also COGENERATION 

National energetic balance. Statistical compilation 1985-1991, 
19:24744 (I;PY;in Spanish) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 2: 
Air pollution control and prevention, 19:23404 (R;CZ;In Eng- 
lish, Czech, Slovak) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
ORSIM: Oak Ridge System Integration Model, 19:27119(CM;US) 
POWER POOLING 
British spot market for electricity and allocative efficiency, 
19:24725 (R;JP;in Japanese) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER RANGE 01-10 GW 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;In Japanese) 

POWER RANGE 10-100 MW 

Research and development of molten carbonate fuel cell power 
generation system.: Researches on a total system, 19:24841 
(IA;JP;In Japanese) 

POWER REACTORS 

See also BN-350 REACTOR 
BN-800 REACTOR 
BWR TYPE REACTORS 
BELOYARSK-3 REACTOR 
CHERNOBYLSK-4 REACTOR 
JATR REACTOR 
N-REACTOR 
PWR TYPE REACTORS 
PEACH BOTTOM-1 REACTOR 
SPACE POWER REACTORS 
THERMIONIC REACTORS 

Nuclear reactors built, being built, or planned 1993, 19:24064 
(R;US) 

The safe and economical operations of a reactor driven by a 
small proton accelerator, 19:23576 (R;US) 

VIP, an international programme of benchmark experiments for 
the study of Mixed oxides-fuelled cores, 19:24612 (RA;IL) 

POWER SYSTEMS 

See also INTERCONNECTED POWER SYSTEMS 

Impact of power purchases from nonutilities on the utility cost of 
capital, 19:24063 (R;US) 

Initial design of a 1 megawatt average, 150 kilovolt pulse modu- 
lator for an industrial plasma source ion implantation 
processor, 19:26835 (R;US) 

Power supplies and quench protection for the Tokamak Physics 
Experiment, 19:27048 (R;US) 

POWER TRANSMISSION 

A study of overvoltages in high voltage cables with emphasis on 
sheath overvoltages, 19:24723 (R;NO) 

Evaluation of electric power distribution systems: 
1984/89, 19:24726 (|;BR;In Portuguese) 

POWER TRANSMISSION LINES 

Disturbances proceeding from the inductive and resistive 
couplings with distribution networks, 19:24724 (I;BR;In Por- 
tuguese) 

PREAMPLIFIERS 


Simulation of frontend preamplifiers for the MSGC, 19:25664 
(R;NL) 


electric power distribution, 


period 
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PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 


PREDATOR-PREY INTERACTIONS 
An extension of Freedman’s results on a model of predator-prey 
dynamics as modified by the action of a parasite, 19:26281 
(R;XA) 
PREGNANCY 
Laparoscopy and ultrasonography in animal reproduction re- 
search, 19:26071 (RA;XA) 
PRESSURE DEPENDENCE 
Survey of the 1991 geothermal exploration promotion.: Report 
on development of a geothermal reservoir evaluation method, 
19:24020 (I;JP;In Japanese) 
PRESSURE EFFECTS 
See PRESSURE DEPENDENCE 


PRESSURE GAGES 
Evaluation of pressure transducers to measure surface level in 
the waste storage tanks, 19:25377 (R;US) 
PRESSURE GROUPS 
See INTEREST GROUPS 


PRESSURE RELEASE 
Evaluation and accompanying calculations of experiments for 
assessment of the after-heat removal via the prestressed, 
cast metal pressure vessel, 19:24675 (RA;DE;in German) 


PRESSURE TUBE REACTORS 
See also CANDU TYPE REACTORS 
PRTR REACTOR 
Development of the advanced thermal reactor in Japan, 
19:24135 (RA;XA) 
PRESSURE TUBES 
Performance of CANDUs: 1971-1993, 19:24155 (RA;XA) 


PRESSURE VESSELS 

Applicability of ASME sections Ill and Vill and of B31.1 and 
B31.3 to DOE facilities, 19:23600 (RA;US) 

Evaluation and accompanying calculations of experiments for 
assessment of the after-heat removal via the prestressed, 
cast metal pressure vessel, 19:24675 (RA;DE;in German) 

Fracture fragility of HFIR vessel caused by random crack size or 
random toughness, 19:24642 (RA;US) 

Large-Scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:24710 (RA;US) 

Nonlinear response of vessel walls due to short-time thermome- 
chanical loading, 19:24632 (R;US) 

Nuclear power plant life extension and management aspects; 
neutron irradiation embrittlement and stress corrosion crack- 
ing - two possible degradation mechanisms and methods for 
their mitigation, 19:24076 (IA;CH) 

Quality assurance of the reactor pressure vessel of nuclear 
power plants. Determination of the fracture toughness Kic 
above the ductile-brittle transition region on small test speci- 
mens by means of a conformal mapping, 19:24113 (IA;CH) 

Results from the TMI-2 vessel response analysis, 19:24696 
(RA;US) 

Results of examinations of pressure vessel samples and instru- 
ment tube nozzles from the TMI-2 lower head, 19:24695 
(RA;US) 

The initial phase of sudden releases of superheated liquid, 
19:25403 (IA;CH) 


PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 


PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRINTED CIRCUITS 
Assembly feasibility and reliability studies of surface mount circuit 
boards manufactured with lead-free solders, 19:25440 (R;US) 


How clean is clean: Non-destructive/direct methods of flux, 
residue detection, 19:25442 (R;US) 





PROBES 
See also ELECTRIC PROBES 
ION PROBES 
NEUTRON PROBES 

Performance of field measuring probes for SSC magnets, 
19:25483 (R;US) 

PROCESS DEVELOPMENT UNITS 

Scale-up of mild gasification to a process development unit: 
Quarterly report, August-November 1993, 19:23355 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, February—May 1993, 19:23356 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, May—August 1993, 19:23357 (R;US) 

PROCESS SOLUTIONS 

Measurement of the thermal diffusivity and speed of sound of 
hydrothermal solutions via the laser-induced grating tech- 
nique, 19:23667 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

Investigation of cavity failures for sand production prediction, 

19:23462 (R;NO) 

PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION CAPACITY 

See CAPACITY 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

AlSi slopovers: studies, method of elimination and results, 
19:24235 (R;US) 

Hanford contribution for the 15th high temperature fuels commit- 
tee meeting, November 1962, 19:24511 (R;US) 

Nuclear reactors built, being built, or planned 1993, 19:24064 
(R;US) 

Process development review, 19:24345 (R;US) 

Report of invention, 19:23519 (R;US) 

Savannah River Plant construction [100 Area History]: Volume 
3, 19:24343 (R;US) 

Uranium metallurgy: Trip report, May 4—6, 1955, 19:23513 (R;US) 

PROGESTERONE 

Application of progesterone measurement for fertility control in 
Korean native cattle, 19:26069 (RA;XA) 

Diversity of post-partum ovarian activity in white lumpoon cattle 
monitored by progesterone radioimmunoassay, 19:26068 
(RA;XA) 

Traditional systems of management of Yak cows in China and 
observations on reproductive characteristics using milk and 
plasma progesterone, 19:26074 (RA;XA) 

PROGESTIN 
See PROGESTERONE 
PROLIFERATION 

Industrial applications of neutron physics methods, 19:23921 
(RA;IL) 

Using STAR to solve a nonproliferation problem, 19:25744 (R;US) 

PROMPT GAMMA RADIATION 

A precision measurement of the prompt photon cross section in 
pp collisions at ,/s = 1.8 TeV, 19:26393 (R;US) 

Prompt gamma-ray analysis using JRR-3M cold and thermal 
neutron guide beams, 19:26828 (RA;JP) 

PRONGS 

See PARTICLE TRACKS 
PROPAGATION (WAVE) 

See WAVE PROPAGATION 


PROTON-ANTIPROTON INTERACTIONS 


PROPANE 
On the need for a partial revision in the orbital assignments of 
cyclopropane (C3H.), 19:26461 (R;AU) 
Spark ignited turbulent flame kernel growth: Annual report, 
January—December 1991, 19:24934 (R;US) 
Spark ignited turbulent flame kernel growth: Annual report, 
January—December, 1992, 19:24935 (R;US) 
State of Missouri: State Heating Oil and Propane Program 
(SHOPP): Final performance report, August 8, 1993—July 1, 
1994, 19:23470 (R;US) 
The initial phase of sudden releases of superheated liquid, 
19:25403 (IA;CH) 
PROPELLANTS 
Effects of two-phase flow on the deflagration of porous ener- 
getic materials, 19:25261 (R;US) 
PROPERTIES (CHEMICAL) 
See CHEMICAL PROPERTIES 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPERTIES (PHYSICAL) 
See PHYSICAL PROPERTIES 
PROPORTIONAL COUNTERS 
See also BF3 COUNTERS 
HE-3 COUNTERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
Study of inclined particle tracks in micro strip gas counters, 
19:25665 (R;NL) 
PROPULSION REACTORS 
See also SHIP PROPULSION REACTORS 
SPACE PROPULSION REACTORS 
Nuclear reactors built, being built, or planned 1993, 19:24064 
(R;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Minutes of the third annual workshop on chromate replacements 
in light metal finishing, 19:25034 (R;US) 
PROTEINS 
See also ENZYMES 
General crystal in prebiotic context, 19:26267 (R;XA) 
PROTEUS REACTOR 
Neutron balance investigations for a high enrichment Metal Ox- 
ide Fuel Light Water Reactor lattice under normal and voided 
conditions, 19:24609 (RA;IL) 
PROTON BEAMS 
Online diagnoses of high current-density beams, 19:25479 
(R;US) 
PROTON BLOCKING 
See PROTON CHANNELING 
PROTON CHANNELING 
Channeling and energy losses of 440 keV protons in Si thin 
crystals, 19:26806 (IA;RU;in Russian) 
PROTON REACTIONS 
Inclusive (p, n) and (° He, t) reactions on nuclei in the quasielas- 
tic and A -isobar excitation region, 19:26542 (R;XuJ) 
Optimal systematics of single-humped fission barriers for statis- 
tical calculations, 19:26494 (R;RU) 
Rapidity distributions of x— mesons in (p,d,a,C)C interactions at 
4,2 GeV/c per nucleon, 19:26573 (R;XJ;ln Russian) 
Spin observables for the (p,n) reaction at 135 MeV, 19:26556 
(IA;RU) 
The properties of nucleon clusters in relativistic nuclear colli- 
sions, 19:26475 (R;XJ) 
Thick target spallation product yields from 800 MeV protons on 
tungsten, 19:26589 (R;US) 
PROTON RECOIL DETECTORS 
Pulse shape discrimination with proportional counters for neu- 
tron detection, 19:25640 (RA;JP) 
Two-dimensional pulse-shape discrimination for high-energy 
neutrons with liquid scintillation detectors, 19:25641 (RA;JP) 
PROTON-ANTIPROTON INTERACTIONS 
Photon production at CDF and DO, 19:26388 (R;US) 
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PROTON-ANTIPROTON INTERACTIONS 


Recent QCD results from the Tevatron pp collider at ,/s = 1.8 
TeV, 19:26396 (R;US) 

Search for supersymmetry at CDF, 19:26394 (R;US) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NUCLEON INTERACTIONS 

See also PROTON-PROTON INTERACTIONS 

Energy loss, range and fluence distributions, total reaction and 
projectile fragment production cross sections for proton- 
nucleus and nucleus-nucleus interactions, 19:26263 (R;JP) 

PROTON-PROTON INTERACTIONS 

-yproduction of non-strongly interacting SUSY particles at 
hadron colliders, 19:26386 (R;DE) 

Multiple particles production for hadron-hadron reactions with fi- 
nite hadronization time, 19:26408 (1;BR;in Portuguese) 

On a possibility for a measurement of the transversal proton po- 
larization in the diffractive pion production in pp and pe high 
energy collisions, 19:26417 (R;XJ;In Russian) 

PROTONS 

Dimuon and vector-meson production in p-w and s-w interac- 

tions at 200 GeV/c/ nucleon, 19:26416 (IA;RU) 
PRTR REACTOR 
Reactor and materials technology monthly report, June 1965, 
19:24336 (R;US) 
PSEUDOSCALAR MESONS 
See also BMESONS 
D MESONS 
KAONS 
PIONS 

Meson properties at finite temperature and density within 
Nambu-Jona-Lasinio model, 19:26444 (R;XJ;in Russian) 

The U(3) x U(3) Nambu - Jona-Lasinio model with the gluon 
condensate and axial anomaly at finite temperature, 19:26366 
(R;RU) 

PSEUDOVECTOR MESONS 
See AXIAL VECTOR MESONS 
PSI RESONANCES 
See MESONS 
PS/-4300 RESONANCES 
See MESONS 
PUBLIC BUILDINGS 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (|;JP;in Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (|;JP;in Japanese) 

PUBLIC LANDS 
Report on a photovoltaic power generation field test project.: 
Park in a snowy area, 19:24001 (I;JP;in Japanese) 
PUBLIC TRANSPORTATION SYSTEMS 
See TRANSPORTATION SYSTEMS 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
WATER UTILITIES 

Future directions of lifeline earthquake engineering a DOE per- 
spective, 19:23833 (RA;US) 

Making a difference: Ten case studies of DSM/IRP interactive 
efforts and related advocacy group activities, 19:24777 (R;US) 

PULPS 

See SLURRIES 
PULSATOR STELLARATOR 

See STELLARATORS 
PULSE COLUMNS 

See EXTRACTION COLUMNS 
PULSED BEAM DEFLECTORS 

See BEAM PULSERS 
PULSED FUSION REACTORS 

A comparison of steady-state ARIES and pulsed PULSAR toka- 
mak power plants, 19:27036 (R;US) 


858 ERA Vol. 19, No. 9 


PULSTAR-RALEIGH REACTOR 
NCSU Reactor Sharing Program: Final technical report, 
[September 1, 1980—August 29, 1992], 19:24339 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED LIMITERS 
Steady-state heat and particle removal with the actively cooled 
Phase Ill Outboard Pump Limiter in Tore Supra, 19:27055 
(R;US) 
PUMPS 
See also CENTRIFUGAL PUMPS 
VACUUM PUMPS 
WATER PUMPS 
Preliminary assessment of pump IST effectiveness, 19:24216 
(R;US) 
PUNCHED CARDS 
See MEMORY DEVICES 
PURASIV S PROCESS 
See DESULFURIZATION 
PUREX PROCESS 
241-SX tank farm waste storage, 19:23652 (R;US) 
Cesium-137 as an index of the nuclear materials content of 
coating waste, 19:23651 (R;US) 
Expansion to 4.0 capacity factor: 
19:23541 (R;US) 
Fission-product strontium activity, 19:23542 (R;US) 
Palm content of production metal, 19:23540 (R;US) 
Pvc 
Determinations of phase transitions in nylon 6-12, nylon-6, 
polyvinyl chloride and polyethylene terephthalate by positron 
annihilation spectroscopy., 19:25123 (I;MX;In Spanish) 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
DOEL-3 REACTOR 
KOZLODUY-2 REACTOR 
MC GUIRE-1 REACTOR 
MC GUIRE-2 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
RINGHALS-2 REACTOR 
SURRY-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TIHANGE-2 REACTOR 
WWER TYPE REACTORS 
WESTINGHOUSE STANDARD REACTOR 
ZION-2 REACTOR 


Purex Engineering Study, 


Aging 
Review of the proposed materials of construction for the SBWR 
and AP600 advanced reactors, 19:24716 (R;US) 
Atws 
Three dimensional computation of PWR reactivity accidents by 
thermal-hydraulic transients, 19:24097 (RA;IL) 
Burnup 
Safety aspects related to burnup increase and mixed oxide fuel, 
19:24651 (IA;DE;In German) 
Computerized Control Systems 
French N4 PWRs instrumentation and control implementation 
progress, 19:24300 (RA;XA) 
Configuration Control 
The WIMS characteristics method in a subgroup resonance 
treatment, 19:27129 (RA;IL) 
Control Rooms 
Electricite de France N4 control room and | and C system, 
19:24272 (RA;XA) 
Time for tailoring human-machine interface technology to hu- 
mans, 19:24262 (RA;XA) 
Control Systems 
Belgian national report on | and C activities in nuclear facilities 
(Instrumentation and control.), 19:24297 (RA;XA) 
Corrosion Products 
CPTF Run 4 flux monitoring, 19:24080 (R;US) 





Design 

Review of the proposed materials of construction for the SBWR 
and AP600 advanced reactors, 19:24716 (R;US) 

Screening study for evaluation of the potential for system 80+ to 
consume excess plutonium - Volume 1: Final report, 
19:24083 (R;US) 

Screening study for evaluation of the potential for system 80+ to 
consume excess plutonium - Volume 2: Final report, 
19:24084 (R;US) 

Design Basis Accidents 

Validation of COMMIX with Westinghouse AP-600 PCCS Test 

Data, 19:24690 (RA;US) 
Excursions 

Core degradation in pressurized water reactors during severe 

accidents, 19:24081 (R;FR) 
Fission Product Release 

Primary system fission product release and transport: A state- 
of-the-art report to the committee on the safety of nuclear 
installations, 19:24715 (R;US) 

Fuel Assemblies 

A Monte Carlo method for whole core microscopic burn up cal- 

culations, 19:24091 (RA;IL) 
Fuel Management 

The efficiency and fidelity of the in-core nuclear fuel manage- 
ment code FORMOSA-P, 19:24107 (RA;IL) 

The ultimate in-core fuel management code for pressurized wa- 
ter reactors, 19:24104 (RA;IL) 

Heterogeneous Reactor Cores 

Local mesh refinement in reactor calculation using variational 

nodal method, 19:24109 (RA;IL) 
Load Management 

Application of a genetic algorithm to core reload pattern opti- 
mization, 19:24105 (RA;IL) 

Stochastic optimization of loading pattern for PWR, 19:24106 
(RA;IL) 

Loss Of Coolant 

Core degradation in pressurized water reactors during severe 
accidents, 19:24081 (R;FR) 

Primary system fission product release and transport: A state- 
of-the-art report to the committee on the safety of nuclear 
installations, 19:24715 (R;US) 

Mixed Oxide Fuels 

Safety aspects related to burnup increase and mixed oxide fuel, 

19:24651 (IA;DE;in German) 
Optimization 

Incentives to strengthen international co-operation in R and D 

for advanced nuclear power technology, 19:24066 (R;NL) 
Pile Neutrons 

Effects of up scattering by heavy nuclides on Doppler changes 

of resonance adsorption, 19:24093 (RA;IL) 
Radioactive Effluents 

Radioactive materials released from nuclear power plants: An- 

nual report 1991, Volume 12, 19:24330 (R;US) 
Reaction Kinetics 

Performance of improved polynomial and analytical nodal diffu- 
sion methods in the treatment of the MOX-UO, interface, 
19:24108 (RA;IL) 

Reactor Accidents 

MELCOR 1.8.2 assessment: The MP-1 and MP-2 late phase 

melt progression experiments, 19:24719 (R;US) 
Reactor Components 
Assessment of thermal embrittlement of cast stainless steels, 
19:25028 (R;US) 
Reactor Cores 
CORD-2 package for PWR design calculations, 19:24098 (RA;IL) 
Reactor Instrumentation 

Belgian national report on | and C activities in nuclear facilities 

(Instrumentation and control.), 19:24297 (RA;XA) 
Reactor Operators 

Cognitive skill training for nuclear power plant operational deci- 

sion making, 19:24714 (R;US) 
Reactor Safety 

A study on natural circulation as a passive safety mechanism in 

light water reactors, 19:24120 (R;Fl;In Finnish) 


QUANTUM FIELD THEORY 


Safety aspects of next-generation light water reactors (LWR), 
19:24653 (IA;DE;In German) 
Reactor Shutdown 
Results and insights of a level-1 internal event PRA of a PWR 
during mid-loop operations, 19:24633 (R;US) 
Spent Fuels 
Spent nuclear fuel discharges from US reactors 1992, 19:23714 
(R;US) 
Synergism 
CANDU/PWR synergism, 19:24140 (RA;XA) 
PWR/41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRENE 
Characterization of silica-doped hydrous titanium oxide 
(HTO:Si)-supported nickel molybdenum (NiMo) catalyst coat- 
ings, 19:25243 (R;US) 
PYRITE 
Coal desulfurization by bacterial treatment and column flotation: 
Final report, 19:23384 (R;US) 
Semiconductor electrochemistry of coal pyrite: Technical 
progress report, January—March 1994, 19:23346 (R;US) 
PYRITES 
See PYRITE 
PYROTEK PROCESS 
See WASTE PROCESSING 
PZT 
In situ, real-time analysis of the growth of ferroelectric and con- 
ductive oxide heterostructures by a new time-of-flight pulsed 
ion beam surface analysis technique, 19:25100 (R;US) 
Positron annihilation studies of vacancy related defects in ce- 
ramic and thin film Pb(Zr,Ti)O3 materials, 19:25106 (R;US) 
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Optimization of a multigap resonator geometry in an alternating 
phase-focusing accelerator, 19:25466 (R;RU;In Russian) 
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Sign-Selected Quadrupole Train, 19:25476 (R;US) 
QUANTIZATION 

Geometric quantization of symplectic manifolds with symmetry, 

19:26246 (R;XJ) 
QUANTUM CHROMODYNAMICS 

Chiral symmetry breaking in QCD with linearly rising confine- 
ment potential, 19:26320 (R;XA) 

Light-ray operators and their application in QCD, 19:26379 (R;US) 

Phenomenological constraints on antiA and 4;, 19:26434 (R;IL) 

Spin dependence of the heavy-quark potential: a QCD lattice 
analysis, 19:26355 (R;DE) 

Subtleties in QCD theory in two dimensions, 19:26364 (IA;IL) 

The interquark potential: a QCD lattice analysis, 19:26354 (R;DE) 

Theoretical studies in elementary particle physics: Annual tech- 
nical progress report, 19:26357 (R;US) 

QUANTUM ELECTRODYNAMICS 

A space-time lattice version of scalar electrodynamics, 
19:26360 (R;XA) 

Convenience of quantum electrodynamics testing by means of 
orthopositronium helical annihilation amplitudes, 19:26365 
(IA;RU;In Russian) 

Laser spectroscopy in muonic helium and hydrogen, 19:26684 
(RA;US) 

On the problem of unboundedness from below of the spinor 
QED Hamiltonian, 19:26367 (R;RU) 

Search of a neutral particle produced in a strong field by photon- 
crystal interaction, 19:26376 (R;FR;In French) 

The three loop equation of state of QED at high temperature, 
19:26353 (R;US) 

Theory of muonium hyperfine structure, 19:26683 (RA;US) 

QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
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QUANTUM GRAVITY 
YUKAWA NONLOCAL THEORY 
‘Dressing’ and bound states in quantum field theory, 19:26371 
(R;RU) 
Deformed Heisenberg algebra and fractional spin field in 2+1 di- 
mensions, 19:26312 (R;XA) 
Heat Kernel expansion on a cone and quantum fields near cos- 
mic strings, 19:26334 (R;XJ) 
Lectures on 2d gauge theories. Topological aspects and path in- 
tegral techniques, 19:26314 (R;XA) 
Nahm’s product and W-algebra, 19:26309 (R;XA) 
One loop renormalization of Chern-Simons field theory in opera- 
tor regularization, 19:26313 (R;XA) 
Phase-space propagators for barrier penetration, 19:26329 
(IA;IL) 


QUANTUM GRAVITY 

Gauge dependence and new kind of two-dimensional gravity 
theory with trivial quantum corrections, 19:26307 (R;XA) 

Quantum gravity from a dynamical space regular time lattice 
model, 19:26328 (IA;IL) 

QUANTUM MECHANICS 

Berry phase by description of the quantum systems in the 
Kustaanheimo-Stiefel bundle, 19:26214 (R;XA) 

Collapse and revival in the dynamics of the spin with the spin- 
orbit potential, 19:26210 (R;DE) 

Essay in memory of Ya.Smorodinskij matrix of finite transitions 
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Non-zero temperature two-mode squeezing for time-dependent 
two-level systems, 19:26227 (R;XA) 

On the (DE-) stabilization of quantum mechanical binding by po- 
tential barriers, 19:26239 (R;XA) 

On the partitioning method and the perturbation quantum theory 
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Quantum retrodiction and causality principle, 19:26249 (R;XJ) 

Quantum suppression of chaos on stochastic webs, 19:26243 
(IA;IL) 

There are no causality problems for Fermi’s two atom system, 
19:26209 (R;DE) 

Unifying W-algebras, 19:26302 (R;DE) 

Universal signatures of quantum chaos, 19:26208 (R;DE) 
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Light-ray operators and their application in QCD, 19:26379 (R;US) 
Solutions for the vector k-constrained KP hierarchy, 19:26237 
(R;XA) 
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See BAG MODEL 
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See QUARK MATTER 


QUARK MATTER 
Baryon number fluctuations in a quark-hadron phase transition, 
19:26361 (R;XA) 
The problem of phase transition and the heavy ion collisions at 
very high energies, 19:26358 (R;XA) 
QUARK PLASMA 
See QUARK MATTER 
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See QUARK MATTER 
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See QUARK MATTER 
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QCD of different flavors with the SLD detectors, 19:26380 (R;US) 


Supersymmetry and light quark masses in a realistic superstring 
model, 19:26350 (R;IL) 


The determination of V., and QCD Sum Rules in Heavy Quark 
Effective theory, 19:26448 (R;IL) 
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Current status and validation of RASPLAV code, 19:24701 
(RA;US) 

RADC: Radionuclide Inventories in the HTGR Primary Coolant 
Plant, 19:27116 (CM;US) 

RAOPS: Resource Allocation Optimization Program for Safe- 
guards, 19:27111 (CM;US) 

RING: Code for Calculating Peak Stresses Based on the Brittle 
Ring Test, 19:27117 (CM;US) 

RPG1.03: Resource Planning Guide, 19:27112 (CM;US) 

SCDAP/RELAP5/MOD3.1 code development and assessment, 
19:24691 (RA;US) 

R MATRIX 
Convergent close-coupling method for calculation of electron 
scattering on hydrogen-like targets, 19:26659 (R;AU) 
R-1650 RESONANCES 
See MESONS 
RADAR 
See also OPTICAL RADAR 
SYNTHETIC-APERTURE RADAR 

Segmentation and cooperative fusion of laser radar image data, 

19:25319 (R;US) 
RADIATION ACCIDENTS 

Exercise ODIN (BER 5): Evaluation report for Norway, 
19:26157 (R;NO;In Norwegian) 

Region 1: Radiological Assistance Program (RAP): Revision 2, 
Part 1, 19:23825 (R;US) 

Travel to Oak Ridge and Savannah River Plant to study pro- 
cessing plant containment philosophy: Trip report, January 
26-29, 1960, 19:23864 (R;US) 

RADIATION BURDEN 
See RADIATION DOSES 


RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 


RADIATION DECONTAMINATION 
See DECONTAMINATION 


RADIATION DETECTION AND RANGE 
See RADAR 


RADIATION DETECTORS 
See also CRYSTAL COUNTERS 
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GAS TRACK DETECTORS 
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NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
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RADIOMETERS 
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SECONDARY EMISSION DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
Elemental impurity analysis of mercuric iodide by ICP/MS, 
19:25154 (R;US) 
Irradiation of a very forward calorimeter in the LHC environment: 
some consequences, 19:25686 (R;ES) 
New radiation detectors for field measurements, 19:25566 (R;US) 
Technical and methodical assistance, 19:26257 (RA;RU) 
RADIATION DOSEMETERS 
See DOSEMETERS 


RADIATION DOSES 

AXAIR89Q User’s Manual, 19:26172 (R;US) 

Data base on dose reduction research projects for nuclear 
power plants: Volume 5, 19:26160 (R;US) 

Depleted uranium human health risk assessment, Jefferson 
Proving Ground, Indiana, 19:26145 (R;US) 

User instructions for the DESCARTES environmental accumula- 
tion code: Hanford Environmental Dose Reconstruction 
Project, 19:26166 (R;US) 





Working Group 7.1 on environmental transport, US-USSR Joint 
Coordinating Committee on Civilian Nuclear Reactor Safety: 
Progress report update, 19:25981 (R;US) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Studies of acute and chronic radiation injury at the Biological 
and Medical Research Division, Argonne National Laboratory, 
1953-1970: Description of individual studies, data files, codes, 
and summaries of significant findings, 19:26100 (R;US) 

RADIATION MONITORING 

Monthly results of measurements; December 1993, 19:25976 
(R;FR;In French) 

Traceability of a panoramic gamma irradiator using different TLD 
systems as transfer instruments, 19:25562 (R;ES;in Spanish) 

RADIATION MONITORS 

Design advances in long-range alpha detection, 19:25658 (R;US) 

Development of a radioactive gas monitor using scintillation 
fibers, 19:25645 (RA;JP) 

Recent advances of the electrostatic long-range alpha detector, 
19:25657 (R;US) 

Summary of second generation alpha CAM testing performed at 
Hanford, 19:25675 (R;US) 

RADIATION PROTECTION 

Differences in the regulation of chemicals and radionuclides, 
19:26106 (R:US) 

General impact of robotics and automation in radiation environ- 
ments, 19:25365 (IA;XA) 

Result of the survey about radioactivity and its logotype., 
19:27074 (|;MX;In Spanish) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also GAMMA SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Radiometric sources for the Los Alamos National Laboratory 

calibration Laboratory, 19:25690 (R;US) 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Green function of spectral-angular distribution of pulsed source 
radiation, 19:26608 (IA;RU;In Russian) 

RADIOACTIVE AEROSOLS 

Modeling study of deposition locations in the 291-Z plenum, 
19:23808 (R;US) 

Radioactive air emissions notice of construction for the 105N 
Basin Stabilization, 19:23801 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

Electrofishing survey of the Great Miami River: Annual report, 
September 1993, 19:26008 (R;US) 

Environmental sampling and analysis as a safeguards tool, 
19:23907 (R;US) 

Hanford Site radionuclide national emission standards for haz- 
ardous air pollutants registered stack source assessment, 
19:25885 (R;US) 

Production test IP-541-A reactor effluent studies, 19:24513 
(R;US) 

Program plan for the resolution of tank vapor issues, 19:23726 
(R;US) 

SRS reactor stack plume marking tests, 19:24722 (R;US) 

Sources of secondary radionuclide releases from Hanford Oper- 
ations, 19:23812 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


RADIOACTIVE WASTE DISPOSAL 
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A comparison between the IAEA Safety Series 6 thermal envi- 
ronment and a proposed alternative thermal environment, 
19:25383 (R;US) 

An apparatus for remotely handling components, 19:25374 
(PA;US) 

Dangerous goods regulations in Europe and worldwide inland 
navigation and other modes of transport, 19:23911 (IA;JP) 

Draft of an international standard for leakage testing on packages 
for the safe transport of radioactive materials, 19:26114 (IA;JP) 

Evaluation of the “machined parts” cask for off-site shipments of 
irradiated lithium, 19:25336 (R;US) 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 
December 1993, 19:26006 (R;US) 

IAEA regulatory initiatives for the air transport of large quantities 
of radioactive materials, 19:23912 (IA;JP) 

Impact analysis of the DC-1 shipping container, 19:25321 (R;US) 

Measurement of concentrations of 9°Sr, 19-196 Ry, 134.1387C5, 
4Ce, 219Pb, 226Ra and stable Pb in the tropospheric and 
lower stratospheric air from 1985 to 1989, 19:25756 (R;PL) 

NEACRP comparison of source term codes for the radiation 
protection assessment of transportation packages, 19:25318 
(R;US) 

Potential impacts of ICRP 60 and 61 on the transportation regu- 
lations, 19:26111 (IA;JP) 

Radioactive contamination of southern Baltic Sea in 1986-1987, 
19:25998 (R;PL;In Polish) 

Scientific computations section monthly report, November 1993, 
19:25387 (R;US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 
Computerized Simulation 

Limitation of plutonium and minor actinides with the European 

Fast Reactor type fast neutron reactor, 19:24164 (RA;IL) 
Containment Systems 

Review of potential subsurface permeable barrier emplacement 

and monitoring technologies, 19:23678 (R;US) 
Environmental Impacts 

Baseline risk assessment of ground water contamination at the 
Uranium Mill Tailings Site near Tuba City, Arizona, 19:23842 
(R;US) 

Licensing 

The DIALOGUE project. Report from the Actors group, 
19:27082 (R;SE) 

The DIALOGUE project. Report of the Gaming group on the 
structure and content of the project, 19:27083 (R;SE) 

Radionuclide Migration 

The International Intraval project: to study validation of geosphere 
transport models for performance assessment of nuclear 
waste disposal. Phase 1, summary report, 19:23659 (R;XN) 

Research Programs 

NRC safety research in support of regulation: Volume 8, FY 

1993, 19:24682 (R;US) 
Rock-Fluid Interactions 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 3: 
Waste management and environmental problems in construc- 
tion industry, 19:23657 (R;CZ;In English, Czech) 

Underground waste repository and ground water contamination, 
19:23658 (RA;CZ;in Czech) 

Simulation 

The International Intraval project: to study validation of geosphere 
transport models for performance assessment of nuclear 
waste disposal. Phase 1, summary report, 19:23659 (R;XN) 

Site Characterization 

Effect of fractures on repository dryout, 19:23698 (R;US) 

Hydrogeologic characterization of an arid zone Radioactive 
Waste Management Site, 19:23632 (R;US) 

Relation between static and dynamic rock properties in welded 
and nonwelded tuff, 19:23701 (R;US) 

Report on audit of costs and management of the Yucca Moun- 
tain Project, 19:23798 (R;US) 
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RADIOACTIVE WASTE DISPOSAL 
Social impact 


Social Impact 
The DIALOGUE project: The right decision? A sociological 
evaluation of the project, 19:24769 (R;SE;in Swedish) 
Technology Assessment 
Nuclear waste transmutation: Physics issues and potential in 
neutron fields, 19:24163 (RA;IL) 
Transmutation 
Comparison of accelerator-based with reactor-based waste 
transmutation schemes, 19:23653 (RA;IL) 
Some physics considerations in actinide and fission product 
transmutation, 19:24192 (RA;IL) 
Underground Disposal 
Cellular automaton model of coupled mass transport and chemi- 
cal reactions, 19:25229 (IA;CH) 
The role of organics on the safety of a radioactive waste reposi- 
tory, 19:23656 (IA;CH) 
Vitrification 
Interaction analysis method for the Hanford Waste Vitrification 
Plant, 19:23602 (RA;US) 
Waste Forms 
Glassy slags for minimum additive waste stabilization: Interim 
progress report, May 1993—February 1994, 19:23566 (R;US) 
RADIOACTIVE WASTE FACILITIES 
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DOE mixed waste treatment capacity analysis, 19:23682 (R;US) 
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Corrective action management unit application for the Environ- 
mental Restoration Disposal Facility, 19:23856 (R;US) 
Repository operational criteria comparative analysis, 19:23672 
(R;US) 
Criticality 
Nuclear criticality safety bounding analysis for the in-tank- 
precipitation (ITP) process, impacted by fissile isotopic weight 
fractions, 19:25395 (R;US) 
Decommissioning 
Alternatives evaluation for the decontamination and decommis- 
sioning of buildings 3506 and 3515 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restora- 
tion Program, 19:23868 (R;US) 
RCRA closure plan for underground storage tank 105-C, 
19:23779 (R;US) 
Decontamination 
Alternatives evaluation for the decontamination and decommis- 
sioning of buildings 3506 and 3515 at Oak Ridge National 
Laboratory, Oak Ridge, Tennessee: Environmental Restora- 
tion Program, 19:23868 (R;US) 
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Repository operational criteria comparative analysis, 19:23672 
(R;US) 
information Needs 
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tems, 19:23669 (R;US) 
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gone National Laboratory - West, 19:23604 (RA;US) 
Licensing Regulations 
NRC safety research in support of regulation: Volume 8, FY 
1993, 19:24682 (R;US) 
Operation 
Repository operational criteria comparative analysis, 19:23672 
(R;US) 
Performance 
Some results from the second iteration of total-system perfor- 
mance assessment for Yucca Mountain, 19:23704 (R;US) 
Permit Applications 
Corrective action management unit application for the Environ- 
mental Restoration Disposal Facility, 19:23856 (R;US) 
Radiation Monitoring 
Health physics monitoring at the Defense Waste Processing Fa- 
cility, 19:26170 (R;US) 
Safety 


NRC safety research in support of regulation: Volume 8, FY 
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Final recommendations of the Peer Review Panel on the use of 
seismic methods for characterizing Yucca Mountain and vicin- 
ity, 19:23637 (R;US) 

Great Basin paleoenvironmental studies project: Technical 
progress report: Fourth quarter, March—May, 1994, 19:23631 
(R;US) 

Preliminary study of lead isotopes in the carbonate-silica veins 
of Trench 14, Yucca Mountain, Nevada, 19:23723 (R;US) 


Source Terms 
Source term development for the 300 Area Treated Effluent Dis- 
posal Facility, 19:23738 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental impact Statement: Volume 1, 19:24753 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel Man- 
agement and Idaho National Engineering Laboratory 
Environmental and Restoration and Waste Management Pro- 
grams Draft Environmental Impact Statement: Volume 1, 
Appendix E, Spent nuclear fuel management programs at 
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Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, Appendix D, Part 
B: Naval spent nuclear fuel management, 19:23621 (R;US) 

Environment reconstruction for robot navigation, 19:23685 
(R;US) 

Guidance document for revision of DOE Order 5820.2A, Ra- 
dioactive Waste Technical Support Program: Revision 1, 
19:23627 (R;US) 

Mixed Waste Integrated Program: Demonstrating technologies 
to meet the requirements of the Federal Facility Compliance 
Act, 19:23617 (R;US) 

Mixed waste: Proceedings, 19:23581 (R;US) 

Plan 93. Costs for management of the radioactive waste from 
nuclear power production, 19:24194 (R;SE) 

Westinghouse Savannah River Site Supplier Environmental 
Restoration and Waste Management Information Exchange 
Forum, 19:23765 (R;US) 


RADIOACTIVE WASTE PROCESSING 

"FIXBOX” - a new technique for the reliable conditioning of plu- 
tonium waste solutions, 19:23655 (IA;CH) 

Conceptual design for remote handling methods using the HIP 
process in the Calcine Immobilization Program, 19:25394 
(R;US) 

Projects at the Component Development and Integration Facil- 
ity: Quarterly technical progress report, 1 October—31 
December 1993, 19:25902 (R;US) 

Surrogate formulations for thermal treatment of low-level mixed 
waste: Part3: Plasma hearth process testing, 19:23629 (R;US) 

Waste simulant development for evaluation of LLW melter sys- 
tem technology, 19:23750 (R;US) 
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Conceptual design for remote handling methods using the HIP 
process in the Calcine Immobilization Program, 19:25394 
(R;US) 

Design criteria: Fission Waste Container Storage Facilities, 
19:25339 (R;US) 

Heat generation in stored Redox wastes, 19:23650 (R;US) 

Impulsive response of nonuniform density liquid in a laterally ex- 
cited tank, 19:23573 (R;US) 

Isotope studies within the hydrogeochemical site investigations 
by Teollisuuden Voima Oy, Finland, 19:26016 (RA;NO) 

Sloshing analysis of tanks containing multiple fluid layers, 
19:23574 (R;US) 

Structural analysis of Hanford’s single-shell 241-C-106 tank a 
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Use of base isolation techniques for the design of high level 
waste storage facility enclosure at INEL, 19:23586 (RA;US) 
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Treatment of radioactive wastes from DOE underground storage 
tanks, 19:23616 (R;US) 
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Adaptation of the TCLP and SW-846 methods to radioactive 
mixed waste, 19:25152 (R;US) 
Chemical Composition 
241-SX tank farm waste storage, 19:23652 (R;US) 
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coating waste, 19:23651 (R;US) 
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fission product containers, 19:25337 (R;US) 
Containment 
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Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 
Fluid Flow 
Fluid dynamic demonstrations for waste retrieval and treatment, 
19:23674 (R;US) 
Fluidized-Bed Combustion 
Status of the fluidized bed unit, 19:23690 (R;US} 
Ground Disposal 
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applications in the Sandia Mixed Waste Landfill Integrated 
Demonstration Program, 19:23707 (R;US) 
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Land Transport 
Packaging and transportation-related occurrence reports - 
January-March 1994, 19:23673 (R;US) 
Radioactive waste transportation evaluation for the Fernald En- 
vironmental Management Project, 19:23548 (R;US) 
Packaging 
Mixed waste chemical compatibility with packaging compo- 
nents, 19:23562 (R;US) 
Packaging and transportation-related occurrence reports - 
January-March 1994, 19:23673 (R;US) 
Packaging- and transportation-related occurrence reports: 1993 
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Physical Properties 
Summary of tank waste physical properties at the Hanford Site, 
19:23728 (R;US) 
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Heat generation in stored Redox wastes, 19:23650 (R;US) 
Radioactive Waste Management 
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techniques, 19:23706 (R;US) 
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Radioactive Waste Processing 
CO, pellet decontamination technology at Westinghouse Han- 
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tures, 19:23568 (R;US) 
Comparison of scientific and engineering approaches to the 
treatment of mixed wastes, 19:23721 (R;US) 
Results of drip tests on sludge-based and actinide-doped 
glasses, 19:23567 (R;US) 
Status of the fluidized bed unit, 19:23690 (R;US) 
Tritium extraction furnace, 19:23676 (PA;US) 
Radioactive Waste Storage 
241-SX tank farm waste storage, 19:23652 (R;US) 
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cess metal wastes, 19:24322 (R;US) 
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The use of curium neutrons to verify plutonium in spent fuel and 
reprocessing wastes, 19:23904 (R;US) 
Rail Transport 
Radioactive waste transportation evaluation for the Fernald En- 
vironmental Management Project, 19:23548 (R;US) 
Remedial Action 
Decontamination Systems Information and Research Program: 
Quarterly report, October—December 1993, 19:23853 (R;US) 
Technology development activities supporting tank waste reme- 
diation, 19:23680 (R;US) 
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Advanced robotics technology applied to mixed waste charac- 
terization, sorting and treatment, 19:25389 (R;US) 
Environment reconstruction for robot navigation, 19:23685 
(R;US) 
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Adaptation of the TCLP and SW-846 methods to radioactive 
mixed waste, 19:25152 (R;US) 
Simulation 
Surrogate formulations for thermal treatment of low-level mixed 
waste: Part3: Plasma hearth process testing, 19:23629 (R;US) 
Toxicity 
Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 
Transmutation 
Nuclear data needs for accelerator-driven transmutation sys- 
tems, 19:23669 (R;US) 
Tokamak transmutation of (nuclear) waste (TTW): Parametric 
studies, 19:23668 (R;US) 
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Packaging- and transportation-related occurrence reports: 1993 
annual report, 19:23559 (R;US) 
Underground Disposal 
Results of drip tests on sludge-based and actinide-doped 
glasses, 19:23567 (R;US) 
Sealing of boreholes using natural, compatible materials: Gran- 
ular salt, 19:23708 (R;US) 
Vitrification 
High content silicate porous glasses used for radioactive wastes 
storage: preparation and characterization of the spinodal de- 
composition, 19:25118 (1;BR;In Portuguese) 
Vitrification in the presence of salts, 19:23764 (R;US) 
Vitrification of F006 plating waste sludge by Reactive Additive 
Stabilization Process (RASP), 19:23770 (R;US) 
Vitrification: Destroying and immobilizing hazardous wastes, 
19:23688 (R;US) 
Waste Processing 
Development of simulated contamination (SIMCON) and miscel- 
laneous decontamination scoping tests, 19:23892 (R;US) 
Waste Retrieval 
Implications of access hole size on tank waste retrieval system 
design and cost, 19:23675 (R;US) 
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TRANSCOM: The US Department of Energy (DOE) system for 
tracking shipments, 19:23547 (R;US) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOCARBON DATING 
See CARBON 14 
ISOTOPE DATING 
RADIOCHEMISTRY 
Radiochemistry Division annual progress report : 1992, 
19:25254 (R;IN) 
What every radiochemist should know about statistics, 
19:25204 (R;US) 
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RADIOGRAPHY (AUTO) 


RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY 

Strengthening research on animal reproduction and disease di- 
agnosis in Asia through the application of immunoassay 
techniques: Proceedings of the final research co-ordination 
meeting held in Bagkok, Thailand, 1-5 February 1993, 
19:26062 (R;XA) 

RADIOISOTOPE BATTERIES 

Heat Source Technology Programs monthly progress report, 

January 1994, 19:23929 (R;US) 
RADIOISOTOPE HEAT SOURCES 
Heat Source Technology Programs monthly progress report, 
January 1994, 19:23929 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 
ISOMERIC TRANSITION ISOTOPES 

Determination of long-lived actinides in soil leachates by induc- 
tively coupled plasma: Mass spectrometry, 19:25139 (R;US) 

Monthly report of radioisotopes research and development: 
Hanford Laboratories, September 1964, 19:23524 (R;US) 

Radioisotope techniques for problem solving in the offshore oil 
and gas industry, 19:23924 (1;TH;In Thai) 

Radionuclide concentrations in agricultural products near the 
Hanford Site, 1982 through 1992, 19:26161 (R;US) 

Technical management plan for sample generation, analysis, 
and data review for Phase 2 of the Clinch River Environmen- 
tal Restoration Program, 19:23869 (R;US) 

What every radiochemist should know about statistics, 
19:25204 (R;:US) 

RADIOLOGICAL PERSONNEL 
Radioepidemiological studies on the occupational exposure of 
workers in nuclear industry of China, 19:26104 (R;CN) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 

Radiometric sources for the Los Alamos National Laboratory 
calibration Laboratory, 19:25690 (R;US) 

Visible/infrared radiometric calibration station, 19:25691 (R;US) 

RADIOMETRIC GAGES 

See also ELECTRON-CAPTURE DETECTORS 

Nuclear method of density and moisture measurement of pre- 
sinter ore mix, 19:25593 (R;PL;In Polish) 

RADIOMETRIC SURVEYS 

Regional radiometric study over the east of Homs City depend- 
ing on carborne gamma-ray spectrometry survey, 19:25886 
(R;SY;In Arabic) 

RADIONUCLIDE MIGRATION 

COLLAGE 2: a numerical code for radionuclide migration 
through a fractured geosphere in aqueous and colloidal 
phases, 19:25980 (R;SE) 

Introduction to the development of models of radionuclides 
transfer in the environment, 19:25890 (R;ES;In Spanish) 

Modelling of the transfer of CS-137 from air to crops, milk, beef 
and human body following the Chernobyl accident, in a loca- 
tion in Central Bohemia. Test of the model PRYMA T1, 
19:25755 (R;ES) 

Models of radionuclide transport in food chains, 19:25957 
(RA;CZ;in Czech) 

NETSPEC: Networked Alpha & Gamma Spectral Acquisition 
and Analysis System, 19:27109 (CM;US) 

PRYMA-TO: A model of radionuclide transfer from air into food- 
stuff. Test with data from the Chernobyl accident, 19:25754 
(R;ES) 

RESRAD soil concentration guidelines for the Old F-Area Re- 
tention Basin, 19:25997 (R;US) 
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Sorption by cation exchange: Incorporation of a cation exchange 
model into geochemical computer codes, 19:25974 (R;CH) 
The role of organics on the safety of a radioactive waste reposi- 
tory, 19:23656 (IA;CH) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Synthesis and biological 
p-boronophenylalanine 
Japanese) 
Synthesis of o- and m-boronophenylalanine and their optical 
resolution, 19:26054 (RA;JP;In Japanese) 
RADIOPRESERVATION 
Suitability of thermoluminescence, chemiluminescence, ESR 
and viscosity measurements as detection method for the irra- 
diation of medicinal herbs, 19:25257 (i;DE;In German) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Paul Scherrer Institut annual report 1993. Annex Il: Annex II: 
PSI life sciences and institute for medical radiobiology 
newsletter 1993, 19:26048 (1;CH) 
RADIUM 226 
Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 
Gross beta radioactivity gross alpha radioactivity and radium- 
226 of surface waters in Thailand, 19:25198 (R;TH;In Thai) 
RA-226 concentration in water samples near uranium mines 
and in marine fishes, 19:25201 (R;TH;in Thai) 
Radioactivity of artesian wells in Bangkok metropolitan and 
nearby areas, 19:25203 (R;TH;In Thai) 
Surface and subsurface cleanup protocol for radionuclides Gun- 
nison, Colorado, UMTRA Project Processing Site: Revision 3, 
Final report, 19:23843 (R;US) 
Transfer and concentration factors in laboratory and environ- 
mental conditions, 19:26121 (IA;XA) 
RADIUM A 
See POLONIUM 218 
RADIUM ADDITIONS 
See ALLOYS 
RADIUM C/ 
See POLONIUM 214 
RADIUM F 
See POLONIUM 210 
RADIUM SILICATES 
See SILICATES 
RADON 
Indoor Air ’93. Particles, microbes, radon: 
19:25817 (R;Fl) 
Plasters and mortars with extremely high concentrations of ra- 
dium in Joachimsthal, 19:25949 (IA;XA) 
Comparative Evaluations 
Challenges in comparing radon data sets: 1955-1990, 19:25820 
(RA;Fl) 
Compiled Data 
A radon-geological mapping of two test sites, 19:25915 (R;DK) 
Computerized Simulation 
Modeling of the behavior of radon and its decay products in 
dwelling, and experimental validation of the model, 19:25844 
(RA;Fl) 
Daughter Products 
A strategy for locating houses with high levels of radon daugh- 
ters, 19:25831 (RA;Fl) 
Drinking Water 
Radon content in drinking water in 71 cities of China, 19:26146 
(RA;Fl) 
Environmental Exposure Pathway 
Limitations of Superfund site environmental characterization 
data for estimating community exposures, 19:26152 (RA;Fl) 
Flow Models 
A coupled multizone flow and radon transport model of radon en- 
try and concentrations in a crawlspace house, 19:25851 (RA;Fl) 


activity of a water-soluble 
derivatives, 19:26051 (RA;JP;In 


Proceedings, 





Gaskets 

Effects if airtightening of the building shell on the indoor radon 
level in a house situated in the Swiss Alpine area, 19:25767 
(IA;XA) 

Geologic Surveys 

A radon-geological mapping of two test sites, 19:25915 (R;DK) 

internal Irradiation 

Health hazards due to radon and its daughters, 19:26125 (IA;XA) 

Mathematical Models 

Toward resolving the model-measurement discrepancy of radon 
entry into houses: a study of the scale dependence of soil 
permeability to air, 19:25839 (RA;Fl) 

Mitigation 

A study of the influence of a gravel subslab layer on radon entry 
rate using two basement structures, 19:25849 (RA;Fl) 

Double-barrier approach for radon reduction in new construc- 
tion, 19:25848 (RA;FIl) 

Elevated radon levels in ambient air, 19:25822 (RA;Fl) 

Energy efficiency and radon mitigation, 19:25850 (RA;Fl) 

Finnish experiences in indoor radon mitigation, 19:26150 (RA;FI) 

impacts of a sub-slab aggregate layer and a sub-aggregate mem- 
brane on radon entry rate: A numerical study, 19:25838 (RA;F1) 

Performance of basement with depressurized enclosure cavi- 
ties, 19:25854 (RA;Fl) 

Radon problem in underground spaces, 19:25842 (RA;Fl) 

Radon-technical design methods based on radon classification 
of the soil, 19:25971 (RA;Fl) 

Reflections on the development of the computer software RNX 
for the design of radon mitigation systems, 19:25843 (RA;Fl) 

Radiation Doses 
Assessment of radon exposure and equilibrium factor in 
dwellings, 19:26149 (RA;Fl) 
Radiation Hazards 
Health hazards due to radon and its daughters, 19:26125 (IA;XA) 
Radioecological Concentration 

Investigation of radon, thoron, and their progeny near the 

Earth's surface, 19:25899 (R;US) 
Risk Assessment 

Use of indoor radon measurements and geological data for 

radon prognosis in the Lahti area, 19:25819 (RA;Fl) 
Safety Standards 

Environmental and radon dosimetry: National and international 

standards, 19:26124 (IA;XA) 
Thermoluminescent Dosimetry 

Environmental and radon dosimetry: National and international 

standards, 19:26124 (IA;XA) 
Ventilation 

Effectiveness of ventilation improvements as a protective mea- 
sure against radon, 19:25845 (RA;Fl) 

Impact of ventilation/pressurization on indoor air contaminants 
in schools, 19:25852 (RA;Fl) 

On the long term indoor radon concentration measurements in 
the basement HVAC machine room of commercial buildings 
using a passive monitor method, 19:25825 (RA;Fl) 

Radon mitigation with mechanical supply and exhaust ventila- 
tion adjusted by a pressure control unit, 19:25847 (RA;Fl) 

Working Conditions 

Radon in large buildings: 

19:25821 (RA;Fl) 
RADON 220 

Indoor thoron and radon concentration measurements with pas- 

sive cup monitors, 19:25833 (RA;FIl) 
RADON 222 

Causes of poor sealant performance in soil gas resistant foun- 
dations, 19:25841 (RA;FIl) 

Efficiency of different radon mitigation measures, 19:25846 
(RA;Fl) 

Evaluation of radon hazard in research laboratories by electro- 
chemically etched Makrofol-E plastic detectors, 19:26126 
(IA;XA) 

Health effects and cancer risk of radon-222 presence in drinking 
water and indoor, 19:26147 (RA;Fl) 

Indoor radon and its progeny levels in new type houses in rural 
area of Hubei, 19:25828 (RA;Fl) 


The development of a protocol, 


RATS 


Indoor radon progeny measurements in an urban polluted area, 
19:25827 (RA;Fl) 

Indoor thoron and radon concentration measurements with pas- 
sive cup monitors, 19:25833 (RA;FIl) 

Soil gas and radon entry potential measurements in central 
Florida houses, 19:25853 (RA;Fl) 

Techniques for reducing radon concentration in dwellings: an 
experimental study of the efficiency of confinement barriers, 
19:25840 (RA;Fl) 

The effect of ETS and other combustion products on the indoor 
concentration levels of radon progeny and activity size spec- 
trum, 19:25835 (RA;Fl) 

Theoretical aspects of deriving working level ratios due to the 
activities of radon and its daughters, 19:25572 (IA;XA) 

Unusually amplified summer or winter indoor levels of radon, 
19:25832 (RA;Fl) 

Variation of radon and radon progeny in a room with low ventila- 
tion rate, 19:25836 (RA;Fl) 

RAHYD PROCESS 
See REPROCESSING 
RAIN 

Characterizing rainfall parameters which influence erosivity in 

southeastern Nigeria, 19:25762 (R;XA) 
RAIN WATER 
Hypothesis testing in the Maimai Catchments, Westland: A 
Progress report, 19:26023 (R;NZ) 
RALEIGH PULSTAR REACTOR 
See PULSTAR-RALEIGH REACTOR 
RAMAN SPECTROSCOPY 

Near-infrared Raman spectroscopy using a diode laser and 

CCD detector for tissue diagnostics, 19:25660 (R;SE) 
RANDOM NUMBER GENERATORS 

Generation of pseudo-random variates with fixed sum and prod- 

uct, 19:27162 (R;NL) 
RANSTAD DEPOSIT 

Uranium recovery in Sweden. 

19:27081 (R;SE) 


RARE EARTH COMPOUNDS 
See also LANTHANUM COMPOUNDS 
MONAZITES 
YTTERBIUM COMPOUNDS 
Area size of HF-field formation on Sn impurities in rare earth 
metals, 19:26749 (IA;RU;In Russian) 


RARE EARTH NUCLEI 

See also DYSPROSIUM 152 
DYSPROSIUM 160 
DYSPROSIUM 162 
ERBIUM 163 
GADOLINIUM 147 
GADOLINIUM 156 
TERBIUM 147 

Low temperature nuclear orientation of rare earth isotopes in 

iron and gadolinium, 19:26510 (IA;RU;In Russian) 
RARE EARTHS 
See also ERBIUM 
HOLMIUM 
TERBIUM 
THULIUM 

A comparative study between the dissolution and the leaching 
methods for the separation of rare earths, uranium and tho- 
rium from hydrous metal oxide cake obtained by the alkaline 
digestion of monazite, 19:25197 (R;TH;In Thai) 

Development of an analytical technique for the determination of 
uranium, thorium and rare earth in Thai monazite by neutron 
activation analysis, 19:25199 (R;TH;In Thai) 

Study of rare earths separation by cross-current extraction and 
countercurrent with reflux extraction using 50% tributylphos- 
phate in kerosene as the solvent, 19:25202 (R;TH;In Thai) 

RATS 

The effects of high nautal radioactivity on the bone marrow ac- 
tivities of Rattus-rattus in Ramsar: A chromosomal study, 
19:26132 (IA;XA) 


History and perspective, 
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RAYLEIGH-SCHROEDINGER FORMULA 


RAYLEIGH-SCHROEDINGER FORMULA 
Generalization of the Rayleigh formula to the model with ring- 
shaped potentials, 19:26369 (R;XJ) 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RDF 
See REFUSE DERIVED FUELS 
REACTION KINETICS 

Direct calculations of kinetic parameters, 19:24206 (RA;IL) 

Performance of improved polynomial and analytical nodal diffu- 
sion methods in the treatment of the MOX-UO, interface, 
19:24108 (RA;IL) 

REACTION MECHANISMS 

See REACTION KINETICS 
REACTION RATE 

See REACTION KINETICS 
REACTIVITY 

Integrity of fuel particles during fast power transients in the 
HTR-modul, 19:24679 (RA;DE;in German) 

Physics aspects of operation in event of a large reactivity loss, 
19:24490 (R;US) 

ZKIND, a simulation code describing reactivity transients in 
high-temperature pebble-bed reactors, 19:24678 (RA;DE;In 
German) 

REACTOR ACCIDENTS 
See also ATWS 
DESIGN BASIS ACCIDENTS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 

Accident and safety analyses for the HTR-modul. Partial project 
1: Computer codes for system behaviour calculation. Final re- 
port. Pt. 2, 19:24676 (R;DE;In German) 

Accident and safety analyses for the HTR-modul. Partial project 
1: Computer codes for system behaviour calculation. Final re- 
port. Pt. 1, 19:24670 (R;DE;In German) 

Emergency Preparedness technology support to the Health and 
Safety Executive (HSE), Nuclear Installations Inspectorate 
(Nil) of the United Kingdom: Appendix A, 19:24721 (R;US) 

Enhancement of the THERMIX code for recriticality analysis re- 
lating to hypothetical! accidents, 19:24673 (RA;DE;in German) 

Evaluation of MELCOR improvements: Peach Bottom Station 
blackout analyses, 19:24689 (RA;US) 

instrumented control and limitation, 19:24677 (RA;DE;In German) 

Irradiated fuel behavior during reactivity initiated accidents in 
LWR’s: Status of research and development studies in 
France, 19:24703 (RA;US) 

Large-Scale testing of in-vessel debris cooling through external 
flooding of the reactor pressure vessel in the CYBL facility, 
19:24710 (RA;US) 

MELCOR 1.8.2 assessment: The MP-1 and MP-2 late phase 
melt progression experiments, 19:24719 (R;US) 

MELCOR development for existing and advanced reactors, 
19:24687 (RA;US) 

MELCOR technical assessment at SNL, 19:24688 (RA;US) 

SCDAP/RELAP5S/MOD3.1 code development and assessment, 
19:24691 (RA;US) 

REACTOR CHANNELS 

See also FUEL CHANNELS 

Coolant water transient in K Reactor following line rupture, 
19:24382 (R;US) 

Effect of process tube dimensions on tube life, 19:24521 (R;US) 

Estimated outage requirements — zirconium retubing program — 
typical old reactors, 19:24519 (R;US) 

Experimental results of tests simulating plugging of a K tube 
with | & E slugs, 19:24379 (R;US) 

Fuel element study for Reactor Overbore Program, 19:24452 
(R;US) 


Goal exposure for central zone block discharge at DR reactor, 
19:24436 (R;US) 

K reactor mixer study aluminum spline tubes, 19:24599 (R;US) 

Materials and design of coolant channels for Siemens PHWR, 
19:24153 (RA;XA) 
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Physics considerations of K Reactor channel straightening, 
19:24518 (R;US) 

Possibilities for relaxing process tube flow trip requirements for 
Hanford reactors, 19:24250 (R;US) 

Possible explanation of 105-K graphite stack distortion, 
19:24386 (R;US) 

Reactor, Plant Engineering short-range program in support of 
reactor operating continuity, 19:24446 (R;US) 

Results of thermal-hydraulic experiments with KVNS self- 
supported fuel in a Zircaloy tube —K Reactors, 19:24668 (R;US) 


REACTOR COMPONENTS 

See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

"RESURS” - The Russian scientific-technical programme for 
NPP equipment lifetime monitoring, estimation, prediction and 
management, 19:24224 (RA;XA) 

100 Areas technical activities report - physics, January 1947, 
19:24361 (R;US) 

A comparison of response spectrum and direct integration anal- 
ysis methods as applied to a nuclear component support 
structure, 19:24643 (RA;US) 

Assessment of thermal embrittlement of cast stainless steels, 
19:25028 (R;US) 

Computation of the mechanical behaviour of nuclear reactor 
components, 19:24075 (IA;CH) 

Extreme wind induced accident sequence analysis of the ad- 
vanced test reactor, 19:24636 (RA;US) 

Rear face hardware replacement 105-B, D, DR, F, and H, 
19:24572 (R;US) 

Unusual incident report No. 25 crossheader damage, 19:24561 
(R;US 


REACTOR CONTROL RODS 
See CONTROL ELEMENTS 


REACTOR CONTROL SYSTEMS 

Co-ordinated research programme on operator support systems 
in nuclear power plants. Working material: Report of a re- 
search co-ordination meeting held in Budapest, Hungary, 5-8 
October 1993, 19:24275 (R;XA) 

Design criteria linear power rate-of-rise 
19:24569 (R;US) 

Guidelines for verification and validation of software related to 
nuclear power plant control and instrumentation. Working ma- 
terial: Report prepared by the consultancy held in Vienna, 
6-10 September 1993, 19:24289 (R;XA) 

National report on nuclear power plant control and instrumenta- 
tion in the United Kingdom, 19:24309 (RA;XA) 

Nuclear power plant control and instrumentation 1993. Working 
material: Proceedings of the regular meeting held in Paris, 21 
- 22 October 1993, 19:24295 (R;XA) 

Nuclear power plant control and instrumentation activities in Ar- 
gentina during the period 1991-1993, 19:24311 (RA;XA) 

Nuclear power plant control and instrumentation activities in 
Italy (Instrumentation and control.), 19:24302 (RA;XA) 

Nuclear power plant control and instrumentation developments 
in the Netherlands, 19:24304 (RA;XA) 

Nuclear power plant control and instrumentation in Switzerland, 
19:24308 (RA;XA) 

Operator support system for power unit control in abnormal 
modes of operation, 19:24277 (RA;XA) 

Preliminary engineering program for renovation of the horizontal 
control rod system, K Reactors, 19:24543 (R;US) 

Presentation of the: Disturbance analysis system (SAS 2) 
based on expert technology, 19:24257 (RA;XA) 

Report on nuclear power plant instrumentation and control in 
Russia, 19:24306 (RA;XA) 

Status of Korean NPP | and C development, 19:24303 (RA;XA) 

The causes for premature saturation with backpropagation train- 
ing, 19:24240 (R;US) 
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REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 

A feasibility study: The application of cooling towers for reduc- 
tion of Hanford Plant heat load to the Columbia River, 
19:24324 (R;US) 

Coolant backup design study basis and objective, 19:24445 
(R;US) 

Design criteria for coolant backup three remaining smaller reac- 
tors, 19:24669 (R;US) 

Effects of corrosion upon the adequacy of the 105-KE and 105- 
KW emergency coolant backup system, 19:24579 (R;US) 

Experimental investigation of heat losses at the PACTEL facility, 
19:24119 (R;Fl) 

Possibilities for relaxing process tube flow trip requirements for 
Hanford reactors, 19:24250 (R;US) 

Preliminary assessment of valve IST effectiveness, 19:24217 
(R;US) 

Production Test IP-601-D: Evaluation of crud-forming character- 
istics of KER loop coolant containing NH4OH for pH control, 
19:24560 (R;US) 

Production test IP-541-A reactor effluent studies, 19:24513 
(R;US) 

RADC: Radionuclide Inventories in the HTGR Primary Coolant 
Plant, 19:27116 (CM;US) 

Results of tests investigating panellit protection to a “O” process 
tube without a rear pigtail, 19:24242 (R;US) 

Savannah River Site TEP-SET tests uncertainty report, 
19:24647 (R;US) 

Summary of adequacy of coolant supply backup, 19:24428 
(R;US) 

The N-Reactor fuel testing program in the KER loops, 19:24541 
(R;US) 

Vortex diode jet performance and theory, 19:24227 (R;US) 


REACTOR CORE DISRUPTION 


Analysis of Long-Term Station Blackout without automatic de- 
pressurization at Peach Bottom using MELCOR (Version 1.8), 
19:24712 (R;US) 


REACTOR CORES 
See also COUPLED REACTOR CORES 
HETEROGENEOUS REACTOR CORES 

Analysis of the Third H-Reactor Core Load, 19:24583 (R;US) 

BWR control blade/channel box interaction models for SC- 
DAP/RELAPS, 19:24692 (RA;US) 

CORD-2 package for PWR design calculations, 19:24098 (RA;IL) 

Design/licensing of on-site package for core component, 
19:25349 (IA;JP) 

Experiments and analyses on the excess reactivity adjustments 
in the TRIGA-2 core, 19:24608 (RA;IL) 

Temperature measurement in operating reactors: In-reactor 
temperature measurement associated with fuel element test- 
ing, 19:24414 (R;US) 

Thermohydraulic analysis of reactor core, 19:24226 (1;BG;In 
Bulgarian) 

Use of image processing techniques for heat transfer measure- 
ments using thermochromic liquid crystals, 19:25688 (R;US) 
VIP, an international programme of benchmark experiments for 

the study of Mixed oxides-fuelled cores, 19:24612 (RA;IL) 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 


REACTOR FUELING 
Accuracy of the programme package for neutron-physical char- 
acteristics forecasting of the refuelling cycles in Kozloduj NPP 
WWER 440, 19:24116 (1;BG;In Bulgarian) 
Evaluation of severe accidents at Surry and Grand Gulf Nuclear 
Power Plants resulting from earthquakse during shutdown 
conditions, 19:24637 (RA;US) 


REACTOR FUELS 
See NUCLEAR FUELS 


REACTOR INSTRUMENTATION 
Design criteria linear power rate-of-rise 
19:24569 (R;US) 


instrumentation, 


REACTOR OPERATORS 


Guidelines for verification and validation of software related to 
nuclear power plant control and instrumentation. Working ma- 
terial: Report prepared by the consultancy held in Vienna, 
6-10 September 1993, 19:24289 (R;XA) 

National report on nuclear power plant control and instrumenta- 
tion in the United Kingdom, 19:24309 (RA;XA) 

Nuclear power plant control and instrumentation activities in Ar- 
gentina during the period 1991-1993, 19:24311 (RA;XA) 

Nuclear power plant control and instrumentation activities in 
Italy (Instrumentation and control.), 19:24302 (RA;XA) 

Nuclear power plant contro! and instrumentation developments 
in the Netherlands, 19:24304 (RA;XA) 

Nuclear power plant control and instrumentation in Switzerland, 
19:24308 (RA;XA) 

Report on nuclear power plant instrumentation and control in 
Russia, 19:24306 (RA;XA) 

Status of Korean NPP | and C development, 19:24303 (RA;XA) 

REACTOR KINETICS 

A hexagonal-Z diffusion theory burnup model for Fast Breeder 
Reactor core design study, 19:24168 (RA;IL) 

A practical extended discharge burnup design optimization tech- 
nique using Penn State’s fuel management package, 
19:24238 (RA;IL) 

Advances in heuristically based generalized perturbation theory, 
19:24202 (RA;IL) 

CNSKINO code, 19:27131 (RA;IL) 

Reactor physics and reactor computations: Proceedings of the 
internal conference on reactor physics and reactor computa- 
tions, 19:24196 (R;IL) 

Review of Kaganove’s solution for the reactor point kinetics 
equations, 19:24200 (R;BR) 

Sensitivity analysis of core parameters to fuel manufacturing un- 
certainties, 19:24204 (RA;IL) 

The CORSYS neutronics code system, 19:24099 (RA;IL) 

Xenon oscillations with special reference to the PIUS reactor, 
19:24102 (RA;IL) 

REACTOR KINETICS EQUATIONS 

Development of computer codes for the analysis of reactivity in- 

duced transients in PHWRs, 19:24151 (RA;XA) 
REACTOR LATTICE PARAMETERS 

Reactor physics and reactor computations: Proceedings of the 
internal conference on reactor physics and reactor computa- 
tions, 19:24196 (R;IL) 

Transport theory studies of simple slab lattices, 19:24211 (RA;IL) 

REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LICENSING 

Benchmark set for WWER code verification, 19:24183 (RA;IL) 

Nuclear Regulatory Commission issuances, April 1994: Volume 
39, No. 4, 19:24184 (R;US) 

REACTOR MATERIALS 
See also NUCLEAR FUELS 
NUCLEAR POISONS 

PT-IP-197-A, Fuel jacket corrosion testing in the 1706-KE in- 
reactor facility, 19:24381 (R;US) 

Reactor and Materials Technology monthly report, April 1965, 
19:24334 (R;US) 

REACTOR MONITORING SYSTEMS 

Operator support system for power unit control in abnormal 
modes of operation, 19:24277 (RA;XA) 

Process monitoring systems of Loviisa NPS, 19:24265 (RA;XA) 

REACTOR OPERATION 
Phase 3, B Plant operations, 19:24542 (R;US) 
REACTOR OPERATORS 

Co-ordinated research programme on operator support systems 
in nuclear power plants. Working material: Report of a re- 
search co-ordination meeting held in Budapest, Hungary, 5-8 
October 1993, 19:24275 (R;XA) 

Cognitive skill training for nuclear power plant operational deci- 
sion making, 19:24714 (R;US) 

Diagnostic orientation in control of disturbance situations, 
19:24278 (RA;XA) 

Hungarian national report on activities related to operator sup- 
port systems for nuclear power plants, 19:24279 (RA;XA) 
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REACTOR OPERATORS 


Operator licensing examiner standards: Revision 7, Supplement 
1, 19:24186 (R;US) 

Progress report of operator support systems in Rumanian nu- 
clear power plants, 19:24287 (RA;XA) 

Report on task 4.1.3. - Survey of anticipated functional require- 
ment for operator support systems, 19:24282 (RA;XA) 

Simulator benchmarking studies for ATWS scenarios, 19:24702 
(RA;US) 

State of development and implementation of operator support 
systems at RBMK NPPs, 19:24286 (RA;XA) 

Task 4.2.2: Task report prepared for the second CRP meeting 5- 
8 October 1993, Budapest, Hungary, 19:24281 (RA;XA) 

The concept of information support system for operational per- 
sonnel of operating NPPs, 19:24285 (RA;XA) 

REACTOR PHYSICS 

Nuclear Safety Research Department annual progress report 
1993, 19:27079 (R;DK) 

Nuclear physics research operation monthly report, May 1958, 
19:24195 (R;US) 

Physics aspects of removal of overbore test facility, 19:24598 
(R;US) 

Review material for reactor physics primer, 19:24198 (R;US) 

Transport theory studies of simple slab lattices, 19:24211 (RA;IL) 

REACTOR PROTECTION SYSTEMS 

See also ECCS 

Nuclear power plant control and instrumentation developments 
in the Netherlands, 19:24304 (RA;XA) 

Report on nuclear power plant instrumentation and control in 
Russia, 19:24306 (RA;XA) 

Verification and validation issues for digitally-based NPP safety 
systems, 19:24292 (RA;XA) 

REACTOR SAFETY 

15th GRS technical discussion meeting: Proceedings, 19:24650 
(l;DE;iIn German) 

A study on natural circulation as a passive safety mechanism in 
light water reactors, 19:24120 (R;Fl;in Finnish) 

NRC safety research in support of regulation: Volume 8, FY 
1993, 19:24682 (R;US) 

OSART guidelines. 1994 edition: Reference document for IAEA 
Operational Safety Review Teams (OSARTSs), 19:24182 (R;XA) 

Opportunities and limits of probabilistic safety analysis for nu- 
clear power plants, 19:24652 (IA;DE;in German) 

Safety aspects of next-generation light water reactors (LWR), 
19:24653 (IA;DE;In German) 

The lumped-parameter method for the evaluation of tempera- 
ture feedback reactivity and assessment of safety limits in 
nuclear reactors, 19:24201 (R;BR) 

The science and engineering of HIFAR safety, 19:24332 (R;AU) 

REACTOR SAFETY EXPERIMENTS 

MELCOR 1.8.2 assessment: The MP-1 and MP-2 late phase 

mett progression experiments, 19:24719 (R;US) 
REACTOR SHUTDOWN 

See also SCRAM 

Results and insights of a level-1 internal event PRA of a PWR 
during mid-loop operations, 19:24633 (R;US) 

REACTOR SIMULATORS 

Development and testing of a prototype NPP information system 
based on the G2 expert system shell, 19:24118 (R;HU) 

Simulator benchmarking studies for ATWS scenarios, 19:24702 
(RA;US) 

REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY 

1000 MWe passive pressure tube LWR with superflat power 

density profile, 19:24089 (RA;XA) 
REACTOR VESSELS 

A wall-crawling robot for reactor vessel inspection in advanced 
reactors, 19:24162 (R;US) 

Design of the reactor vessel inspection robot for the advanced 
liquid metal reactor, 19:25329 (R;US) 

Temperature-initiated Passive Cooling System (TIPACS), 
19:24123 (R;US) 

Three Mile Island Unit 2 vessel investigation project: Overview, 
19:24694 (RA;US) 
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REACTORS 

See also BREEDER REACTORS 
GAS COOLED REACTORS 
HEAVY WATER COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PRESSURE TUBE REACTORS 
PRODUCTION REACTORS 
PROPULSION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 

Application of software quality assurance methods in validation 
and maintenance of reactor analysis computer codes, 
19:27130 (RA;IL) 

Autonomous power system for remote locations, 19:24177 
(R;US) 

RELAP5/MOD3 code manual, 19:25413 (R;US) 

READOUT SYSTEMS 

Simulation of frontend preamplifiers for the MSGC, 19:25664 
(R;NL) 

REAL TIME SYSTEMS 

Presentation of the: Disturbance analysis system (SAS 2) 
based on expert technology, 19:24257 (RA;XA) 

RECEIVERS (SOLAR) 

See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 

See CHROMOSOMAL ABERRATIONS 
RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECREATIONAL AREAS 

Report on a photovoltaic power generation field test project.: 
Governmental lodging/rest heme in snowy areas, 19:24000 
(I:JP;In Japanese) 

RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 

Metallic mercury recycling. Final report, 19:23747 (R;US) 

Recycling technologies and market opportunities: Proceedings, 
19:24772 (R;US) 

RECYCLING (FUEL) 
See REPROCESSING 
REDOX PROCESS 

Exceeding always-safe ratio in F-2 and F-1 tanks: Number 2, 
CY-63, 19:25338 (R;US) 

Redox neptunium measurements, 19:23543 (R;US) 

REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFORMER PROCESSES 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24817 (IA;JP;ln Japanese) 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution type fuel cell power generation sys- 
tem (high-temperature high-pressure type), 19:24814 
(IA;JP;In Japanese) 

Research and development of phosphoric acid fuel cell power 
generation system.: Research and development of dispersed 
generation type fuel cell power generation system (low- 
temperature low pressure type), 19:24807 (IA;JP;In Japanese) 

REFRIGERANTS 

Gas-phase chemical reactivity of CFC-114 and potential re- 
placements: Part 5, Reactivity of several HFCs, HFEs, and 
PFEs with F2 and UF¢, 19:23527 (R;US) 

REFRIGERATORS 

The New York State residential refrigerator electrical energy 

monitoring project: Final report, 19:24874 (R;US) 





REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Atmospheric CFB gasification of biomass, 19:23947 (RA;Fl) 
REFUSE-FUELED BOILERS 
New materials in waste material-fueled power plants, 19:24043 
(R;DK;In Danish) 

REGION | 

See USA 
REGION Ii 

See USA 
REGION Ill 

See USA 
REGION IV 

See USA 
REGION IX 

See USA 
REGION V 

See USA 
REGION Vi 

See USA 
REGION VII 

See USA 
REGION Vill 

See USA 
REGION X 

See USA 
REGULATIONS 

See also POLLUTION REGULATIONS 

TRANSPORT REGULATIONS 

Guidance document for revision of DOE Order 5820.2A, Ra- 
dioactive Waste Technical Support Program: Revision 1, 
19:23627 (R;US) 

REINFORCED CONCRETE 

Establishing in situ conditions of Hanford waste tanks subjected 
to the aging effects of thermal degradation and creep of con- 
crete, 19:23588 (RA;US) 

Finite element modeling of tornado missile impact on reinforced 
concrete wall panels, 19:25276 (RA;US) 

Ultimate load capacity assessment of reinforced concrete shell 
structures, 19:24129 (R;IN) 

REINLUFT PROCESS 
See DESULFURIZATION 
RELATIVISTIC PLASMA 

Large amplitude Langmuir and ion-acoustic waves in a relativis- 
tic two-fluid plasma, 19:26975 (R;JP) 

Quasi-linear equation for magnetoplasma oscillations in the 
weakly relativistic approximation, 19:26930 (I;BR;In Por- 
tuguese) 

RELAYS 
Seismically induced relay chatter risk analysis for the advanced 
test reactor, 19:24640 (RA;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 
Air Pollution Monitoring 

Novel mass spectrometric instrument for gaseous and particu- 
late characterization and monitoring: Quarterly report, 1 
October-31 December 1993, 19:25760 (R;US) 

Automation 

Integrated Computer-Enhanced Remote Viewing System: Quar- 

terly report No. 6, January 1994—March 1994, 19:25330 (R;US) 
Demonstration Programs 

Buried Waste Integrated Demonstration Technology Prepared- 

ness and Status Report Guidance, 19:23642 (R;US) 
Education 

The US Department of Energy’s Student Video Program, 

19:27063 (R;US) 
Environmental Effects 

UMTRA project office federal employee occupational safety and 

health program plan: Revision 1, 19:23845 (R;US) 


REMEDIAL ACTION 
Technology Assessment 


Environmental impact Statements 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part B, 
19:23624 (R;US) 

Environmental impacts 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part A, 
19:23795 (R;US) 

Environmental assessment of remedial action at the Maybell 
Uranium Mill Tailings Site near Maybell, Colorado: Revision 1, 
19:23847 (R;US) 

Environmental assessment of remedial action at the Naturita 
Uranium Processing Site near Naturita, Colorado: Revision 4, 
19:23848 (R;US) 

Health Hazards 

UMTRA project office federal employee occupational safety and 

health program plan: Revision 1, 19:23845 (R;US) 
Information Systems 

Decontamination Systems Information and Research Program: 
Quarterly report, October-December 1993, 19:23853 (R;US) 

Just tooling around: Experiences with arctools, 19:27100 (R;US) 

Meetings 

Proceedings of Workshop on Uranium Production Environmen- 
tal Restoration: An exchange between the United States and 
Germany, 19:23826 (R;US) 

Program Management 

Buried Waste Integrated Demonstration Technology Prepared- 
ness and Status Report Guidance, 19:23642 (R;US) 

Idaho National Engineering Laboratory Environmental Restora- 
tion Program Schedule Contingency Evaluation Report, 
19:23852 (R;US) 

Oak Ridge Reservation Site Management Plan for the Environ- 
mental Restoration Program, 19:23854 (R;US) 

The seven main steps of the DQO planning process, 19:23876 
(R;US) 

Underground storage tank 511-D1U1 closure plan, 19:23490 
(R;US) 

Use a Preliminary Requirements Identification Document (PRID) 
data base to identify facility documents and components and 
to establish an operating envelope, 19:23841 (R;US) 

Reporting Requirements 

VOC-Arid Integrated Demonstration guide to preparation of 

demonstration documents, 19:23881 (R;US) 
Research Programs 

Decontamination Systems Information and Research Program: 
Quarterly report, October-December 1993, 19:23853 (R;US) 

Projects at the Component Development and Integration Facil- 
ity: Quarterly technical progress report, 1 October—31 
December 1993, 19:25902 (R;US) 

Robots 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 3, Technology evaluation data sheets: Part C, 
Robotics/automation, Waste management, 19:23874 (R;US) 

Safety Engineering 

UMTRA project office federal employee occupational safety and 

health program plan: Revision 1, 19:23845 (R;US) 
Schedules 

Idaho National Engineering Laboratory Environmental Restora- 
tion Program Schedule Contingency Evaluation Report, 
19:23852 (R;US) 

Technology Assessment 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 1, Technology Evaluation: Part B, Remedial Action, 
19:23870 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 2, Technology Logic Diagram: Part B, Remedial Action, 
19:23871 (R;US) 

Oak Ridge National Laboratory Technology Logic Diagram: 
Volume 3, Technology evaluation data sheets: Part B, Dis- 
mantlement, Remedial action, 19:23873 (R;US) 
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REMEDIAL ACTION 
Technology Assessment 


Organics in soils and groundwater at non-arid sites (A-1) inte- 
grated demonstration, 19:23894 (R;US) 

Summary performance assessment of in situ remediation tech- 
nologies demonstrated at Savannah River, 19:23866 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

An apparatus for remotely handling components, 19:25374 
(PA;US) 

Conceptual design for remote handling methods using the HIP 
process in the Calcine Immobilization Program, 19:25394 
(R;US) 

Evaluation of benefits derivable from the installation of remotely 
controlled tools in the reactor discharge area, 19:24378 (R;US) 

Explosive ordnance disposal technology demonstration using the 
telerobotic small emplacement excavator, 19:25710 (R;US) 

Finite element modelling of an evacuated canister for removal of 
molten radioactive glass, 19:23686 (R;US) 

REMOTE SENSING 

Physical and chemical sensor technologies developed at 
Lawrence Livermore National Laboratory, 19:25708 (R;US) 

Remote sensing of refractivity from space for global observa- 
tions of atmospheric parameters, 19:25785 (R;DE) 

Spectroscopic database for multispectral UV laser remote sens- 
ing measurements, 19:25877 (R;US) 

Thermographic-phosphor temperature measurements: Com- 
mercial and defense-related applications, 19:25689 (R;US) 

Towards a contrail climatology from NOAA-satellite images over 
Europe, 19:25784 (R;DE) 

REMOTE VIEWING EQUIPMENT 
Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report No. 6, January 1994—March 1994, 19:25330 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 

Modeling renewable energy resources in integrated resource 
planning, 19:24793 (R;US) 

The strategic use of renewables to achieve demand-side man- 
agement impact, 19:24791 (R;US) 

REPORTING REQUIREMENTS 
Topical report review status: Volume 8, No. 1, 19:27180 (R;US) 
REPRESENTATIONS (IRREDUCIBLE) 
See IRREDUCIBLE REPRESENTATIONS 
REPROCESSING 
See also PUREX PROCESS 
REDOX PROCESS 

Hydrometallurgical treatment of plutonium. Bearing salt baths 
waste, 19:23536 (R;FR) 

Limitations of actinide recycle and waste disposal conse- 
quences: A global analysis, 19:24190 (RA;IL) 

New molecules to separate actinides: the picolinamides, 
19:23538 (R;FR;In French) 

RESEARCH AND TEST REACTORS 

See also MARIA REACTOR 

RESEARCH REACTORS 
TEST REACTORS 

Nuclear reactors built, being built, or planned 1993, 19:24064 

(R;US) 
RESEARCH PROGRAMS 

The oceanography programme of the Federal German Govern- 
ment, 19:26030 (|;DE;In German) 

Working Group 7.1 on environmental transport, US-USSR Joint 
Coordinating Committee on Civilian Nuclear Reactor Safety: 
Progress report update, 19:25981 (R;US) 

RESEARCH REACTORS 
See also ETR REACTOR 
EWA REACTOR 
HFIR REACTOR 
HIFAR REACTOR 
HOR REACTOR 
IBR-2 REACTOR 
IEAR-1 REACTOR 
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JMTR REACTOR 
PCTR REACTOR 
PRTR REACTOR 
PROTEUS REACTOR 
PULSTAR-RALEIGH REACTOR 

An assessment of the radiological consequences of accidents in 

research reactors, 19:24327 (1;BR;In Portuguese) 
RESERVE CAPACITY 
See CAPACITY 


RESERVOIR ENGINEERING 

Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
January 1—March 31, 1994, 19:23437 (R;US) 

Mapping of reservoir hydrodynamic systems: an application of 
the natural ®’Sr/®*Sr isotopic tracer, 19:25941 (RA;NO) 

RESERVOIR ROCK 

Deduction of diagenetic reaction mechanisms and transport pat- 
terns from isotope geochemistry, 19:25935 (RA;NO) 

Heterogeneity of water within one formation as a result of mix- 
tures from two sources; and a new method for determining 
compositional variation, 19:25929 (RA;NO) 

Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
January 1—March 31, 1994, 19:23437 (R;US) 

Mapping of reservoir hydrodynamic systems: an application of 
the natural ®”Sr/®*Sr isotopic tracer, 19:25941 (RA;NO) 

Survey of the 1991 geothermal exploration promotion.: Report 
on development of a geothermal reservoir evaluation method, 
19:24020 (|;JP;ln Japanese) 

The crosswell electromagnetic response of layered media, 
19:26201 (R;US) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 


RESID 
See PETROLEUM RESIDUES 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
Fungi 

Home temperatures, damp and mould growth: results of the 

English house condition survey, 19:24883 (RA;Fl) 
Humidity 

Home temperatures, damp and mould growth: results of the 
English house condition survey, 19:24883 (RA;Fl) 

Humidity levels in the Swedish housing stock, 19:24884 (RA;Fl) 

Radon 

A strategy for locating houses with high levels of radon daugh- 
ters, 19:25831 (RA;Fl) 

Assessment of radon exposure and equilibrium factor in 
dwellings, 19:26149 (RA;Fl) 

Challenges in comparing radon data sets: 1955-1990, 19:25820 
(RA;Fl) 

Effectiveness of ventilation improvements as a protective mea- 
sure against radon, 19:25845 (RA;Fl) 

Indoor radon prospecting techniques for homes in glacial till, 
19:25970 (RA;FIl) 

Modeling of the behavior of radon and its decay products in 
dwelling, and experimental validation of the model, 19:25844 
(RA;Fl) 

Performance of basement with depressurized enclosure cavi- 
ties, 19:25854 (RA;Fl) 

Radon levels in the 1988 Swedish housing stock, 19:25830 
(RA;Fl) 

Reflections on the development of the computer software RNX 
for the design of radon mitigation systems, 19:25843 (RA;Fl) 

Toward resolving the model-measurement discrepancy of radon 
entry into houses: a study of the scale dependence of soil 
permeability to air, 19:25839 (RA;Fl) 

Use of indoor radon measurements and geological data for 
radon prognosis in the Lahti area, 19:25819 (RA;FIl) 





Radon 222 

Causes of poor sealant performance in soil gas resistant foun- 
dations, 19:25841 (RA;Fl) 

Efficiency of different radon mitigation measures, 19:25846 
(RA;Fl) 

Indoor radon and its progeny levels in new type houses in rural 
area of Hubei, 19:25828 (RA;Fl) 

Indoor radon progeny measurements in an urban polluted area, 
19:25827 (RA;Fl) 

Methodologies for identifying high-radon areas: A brief review, 
19:25818 (RA;Fl) 

Techniques for reducing radon concentration in dwellings: an 
experimental study of the efficiency of confinement barriers, 
19:25840 (RA;Fl) 

Surface Contamination 

Embedded surface radioactivity, radon, and radon progeny in 

domestic atmospheres, 19:25829 (RA;Fl) 
Temperature Measurement 

Home temperatures, damp and mould growth: results of the 

English house condition survey, 19:24883 (RA;Fl) 
Thermal Comfort 
A field study for thermal evaluation of new residential buildings 
in Turkey, 19:24896 (RA;Fl) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
SMOKES 
How clean is clean: Non-destructive/direct methods of flux, 
residue detection, 19:25442 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Refining of fossil resin flotation concentrates from Western coal: 
Final fifth quarterly report, January 1, 1994—March 31, 1994, 
19:23348 (R;US) 

RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE ABSORPTION 

Detailed resonance absorption calculations with the Monte 
Carlo code MCNP and collision probability version of the 
slowing down code ROLAIDS, 19:24092 (RA;IL) 

RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESONANCE STATES 

See ENERGY LEVELS 
RESOURCE MANAGEMENT 

RPG1.03: Resource Planning Guide, 19:27112 (CM;US) 
RESOURCE RECOVERY ACTS 

RCRA post-closure permits, 19:24750 (R;US) 
RESPIRABLE DUSTS 

See DUSTS 
RETRIEVAL SYSTEMS 

Explosive ordnance disposal technology demonstration using the 
telerobotic small emplacement excavator, 19:25710 (R;US) 

Implications of access hole size on tank waste retrieval system 
design and cost, 19:23675 (R;US) 

REVERSE-FIELD PINCH 

Anomalous transport in toroidal plasmas: Annual report, [June 
1, 1990—May 31, 1991], 19:26905 (R;US) 

The evolution of configuration from q > 1 to gq < 1, 19:26900 
(R;CN) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 
RHODIUM 
Diffusion of adatoms on face-centered cubic transition metal 
surfaces, 19:25015 (R;US) 
RHOMBOHEDRAL LATTICES 
See TRIGONAL LATTICES 
RIBONUCLEIC ACID 
See RNA 


RIVERS 


RICE 

Construction of expression vector containing ginA gene and de- 
tection of NPT I! activity in the transgenic rice calli using 
32 Plabelled compound, 19:26061 (R;CN) 

Design, construction and test run of a two-tonne capacity solar 
rice dryer with rice-husk-fired auxiliary heater, 19:25262 (R;XA) 

Improvement results of rice (Oryza glaberima) by induced muta- 
tion, 19:26097 (I;ML;In French) 

Sensory acceptability evaluation of irradiated rice, oryza sativa 
indica, 19:26094 (1;TH) 

RICHLAND NPR REACTOR 

See N-REACTOR 
RICHLAND PHYSICAL CONSTANTS TEST REACTOR 

See PCTR REACTOR 
RIEMANN CURVATURE TENSOR 

See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 
RIEMANN METRIC 

See RIEMANN SPACE 
RIEMANN SPACE 

On the scalar curvature of minimal hypersurfaces, 19:26323 

(R;XA) 

RIEMANN SPHERE 

See RIEMANN SPACE 
RIEMANN WAVES 

See SHOCK WAVES 
RILEY-MORGAN PROCESS 

See COAL GASIFICATION 
RING CURRENTS 

Persistent current in a two band disordered interacting 1 dimen- 
sional ring, 19:26288 (IA;IL) 

RINGHALS-2 REACTOR 

Assessment of TRAC-PF1/MOD2 against an inadvertent steam 
line isolation valve closure in the Ringhals 2 power pliant, 
19:24317 (R;SE) 

RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

A starting point for Risk Assessment: The Fault Mode and Ef- 
fects Analysis (FMEA), 19:26187 (R;US) 

FRA: Fuzzy Risk Analyzer, 19:27110 (CM;US) 

Safety evaluation by living probabilistic safety assessment: Pro- 
cedures and applications for planning of operational activities 
and analysis of operating experience, 19:27191 (R;SE) 

RISKS 
See HAZARDS 
RISOE NATIONAL LABORATORY 

Department of Combustion Research annual progress report 1 
january - 31 December 1993, 19:23428 (R;DK) 

Environmental Science and Technology Department annual re- 
port 1993, 19:27080 (R;DK) 

Nuclear Safety Research Department annual progress report 
1993, 19:27079 (R;DK) 

RIVERS 
See also COLUMBIA RIVER 
DANUBE RIVER 

Data summary report on short-term turbidity monitoring of pipeline 
river crossings in the Moyie River, Boundary County, Idaho: 
PGT-PG&E Pipeline Expansion Project, 19:23498 (R;US) 

Environmental isotopes in flood flows in a major Australian river, 
19:26012 (RA;NO) 

Seasonal dynamics of the river Elbe: fluxes from carbon- and 
strontium isotopes, 19:26010 (RA;NO) 

Sulphate isotope signatures in New Zealand rivers, 19:26015 
(RA;NO) 
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RNA 


RNA 

Molecular relics from chemical evolution and the origin of life, 

19:26286 (R;XA) 
ROAD TRANSPORT 

Strategies for the reduction of traffic-generated emissions of 
ozone-forming substances in urban areas, 19:25811 
(IA;DE;In German) 

Technical specification for design, fabrication, use and mainte- 
nance of tie-down system, 19:23555 (IA;JP) 

ROBOTS 

A wall-crawling robot for reactor vessel inspection in advanced 
reactors, 19:24162 (R:US) 

Advanced robotics for decontamination and dismantiement, 
19:25328 (R;US) 

Advanced robotics technology applied to mixed waste charac- 
terization, sorting and treatment, 19:25389 (R;US) 

Calibration and control for range imaging in mobile robot naviga- 
tion, 19:25325 (R;US) 

Decentralized sliding mode control of nonlinear flexible robots, 
19:25384 (R;US) 

Defining a controller architecture for the Long-Reach Manipula- 
tor, 19:25385 (R;US) 

Design of the reactor vessel inspection robot for the advanced 
liquid metal reactor, 19:25329 (R;US) 

Dextrous gripping in a hazardous environment, 19:25366 (I;NL) 

Environment reconstruction for robot navigation, 19:23685 
(R;US) 

Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report No. 6, January 1994—March 1994, 19:25330 (R;US) 

Interactive Computer-Enhanced Remote Viewing System 
(ICERVS): Subsystem design report - Phase 2, 19:25331 
(R;US) 

Model based anthropomorphic robot teleoperation, 19:25429 
(R;NO) 

ROBERT autonomous navigation robot with artificial vision: Vi- 
sion subsystem technical specifications, 19:25333 (R;IT;In 
Italian) 

Stochastic approximation methods for fusion-rule estimation in 
multiple sensor systems, 19:25320 (R;US) 

The conceptual design of the sensing system for patrolling and 
inspecting a nuclear facility by the intelligent robot, 19:25369 
(R;JP;ln Japanese) 

ROCK DRILLING 

Core drilling by reverse flushing - a new drilling concept for 

small diameter boreholes, 19:23712 (R;SE) 
ROCK FALLS 

Analysis of rockfall hazards at Los Alamos National Laboratory, 

19:23837 (RA;US) 
ROCK MECHANICS 
Rock mechanics in the 1990s: 
19:26193 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

Underground waste repository and ground water contamination, 
19:23658 (RA;CZ;In Czech) 

ROCKET ENGINES 

Nuclear rockets: 
19:24176 (R;US) 

ROCKGAS PROCESS 

See COAL GASIFICATION 

ROCKS 
See also IGNEOUS ROCKS 
SEDIMENTARY ROCKS 

A code to computer borehole temperature profiles under steady 

flow conditions, 19:25263 (R;US) 
ROCKY FLATS PLANT 

Rebaselining seismic risks for resumption of building 707 pluto- 
nium operations at the Rocky Flats Plant, 19:23832 (RA;US) 

Seismic hazard analysis at Rocky Fiats Plant, 19:25303 (RA;US) 

Systematic evaluation program (SEP) at Rocky Flats Plant: An 
overview of practical management issues for evaluation of 
natural phenomena hazards, 19:23828 (RA;US) 


Proceedings: Volume 2, 


High-performance propulsion for Mars, 
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ROCKY MOUNTAIN REGION 
See USA 
ROD BUNDLES 
Interpretation of the results of the CORO-33 Dry Core BWR 
Test, 19:24698 (RA;US) 
Lessons learned from the CORA program, 19:24697 (RA;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 
Cernavoda nuclear power plant - Status and prospects, 
19:24138 (RA;XA) 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROOFS 
Report on a photovoltaic power generation field test project.: 
Field test project in a standard area (musium), 19:23999 
(l;JP;in Japanese) 
Structural assessment of roof decking using visual inspection 
methods, 19:25301 (RA;US) 
ROTATING PLASMA 
Coupled tearing modes in plasmas with differential rotation, 
19:26894 (R;AU) 
ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 
The microscopic theory of nuclear collective states, 19:26463 
(IA;BG) 
ROTORS 
Structural testing of the North Wind 250 composite rotor joint, 
19:24027 (R;US) 
RUBBER (NATURAL) 
See NATURAL RUBBER 
RUBIDIUM 
Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 
RUBIDIUM BROMIDES 
Practical conditions in the neutron diffraction under high pres- 
sure, 19:26773 (RA;JP) 
RUMANIA 
See ROMANIA 
RUMEN 
See RUMINANTS 
RUMINANTS 
See also BUFFALO 
CATTLE 
Traditional systems of management of Yak cows in China and 
observations on reproductive characteristics using milk and 
plasma progesterone, 19:26074 (RA;XA) 
RUNAWAY ELECTRONS 
Runaway electrons beams in ITER disruptions: Final report, 
19:26907 (R;US) 
RURAL AREAS 
Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (|;JP;In Japanese) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUSSIAN FEDERATION 
Emission reduction strategies in Europe with respect to national 
energy structures, 19:25813 (IA;DE;In German) 
Stable isotopes: generation and migration of hydrocarbons in 
evaporites, 19:25931 (RA;NO) 
RUTHENIUM 
Counter current studies on actinide partitioning from sulphate 
bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 
Interactions of hydrogen with alkali promoted Ru/SiO, catalysts: 
A proton NMR study, 19:23963 (R;US) 
Study on (d,t) reaction in the 100, 102 and 104 ruthenium iso- 
topes, 19:26517 (1;BR;In Portuguese) 





RUTHENIUM COMPLEXES 
1: Redox chemistry of bimetallic fulvalene complexes; 2: Oligo- 
cyclopentadienyl complexes, 19:25245 (R;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM SULFIDES 
The formation of supported bimetallic clusters: The effect of 
support-metal precursor interactions: Final report, 19:25219 
(R;US) 
RUTHENIUM SULFIDES 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly report for period ending March 1994, 19:23376 (R;US) 


S 


S CODES 
SCDAP/RELAPS/MOD3.1 code development and assessment, 
19:24691 (RA;US) 
SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:27108 (CM;US) 
SLATEC4.1: Mathematical Subprogram Library, 19:27105 
(CM;US) 
STADIC2: Monte Carlo Sampling Multiple Probability Distribu- 
tions, 19:27115 (CM;US) 
STADIC2: Monte Carlo Sampling Multipie Probability Distribu- 
tions, 19:27114 (CM;US) 
S PROCESS 
Stellar neutron capture cross sections of the Ba isotopes, 
19:26575 (R;DE) 
S-1000 RESONANCES 
See MESONS 
S-993 RESONANCES 
See F0-975 MESONS 
SACCHAROMYCES CEREVISIAE 
Turbulent two-phase flow in bubble columns and stirred fer- 
menters, 19:25411 (R;NO) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
ASCOT guidelines: Guidelines for organizational self- 
assessment of safety culture and for reiviews by the 
Assessment of Safety Culture in Organizations Team, 
19:27190 (R;XA) 
Impact of CANDU design features on PSA results, 19:24150 
(RA;XA) 
Methods and practices for verification and validation of pro- 
grammable systems, 19:24067 (RA;XA) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ANALYSIS 
Realistic evaluation procedures for existing DOE general facility 
buildings, 19:25272 (RA;US) 
SAFETY RODS 
See SCRAM RODS 
SALINE ZONE 
See OIL SHALES 
SALMON 
The use of geographic information systems technology for 
salmon habitat analysis, 19:23968 (R;US) 
SALT CAVERNS 
Experiences with source terms for LWR fuel in long-term safety 
analyses of repositories, 19:23648 (R;DE;In German) 
SALT DEPOSITS 
Hydrostatic and shear consolidation tests with permeability 
measurements on Waste Isolation Pilot Plant crushed salt, 
19:23696 (R;US) 
Sealing of boreholes using natural, compatible materials: Gran- 
ular salt, 19:23708 (R;US) 
SAMARIUM ISOTOPES 
Low temperature orientation of transition range nuclei with 
A=150 in iron and gadolinium, 19:26470 (IA;RU;In Russian) 


SAVANNAH RIVER PLANT 
Engineering 


SAMPLERS 

See also AIR SAMPLERS 

2727-S Nonradioactive Dangerous Waste Storage Facility Clo- 
sure Plan: Revision 3A, 19:23633 (R;US) 

SAMPLING 

Professional judgment in the Data Quality Objectives process: A 
Bayesian approach to screening assessment, 19:25967 (R;US) 

STADIC2: Monte Carlo Sampling Multiple Probability Distribu- 
tions, 19:27115 (CM;US) 

STADIC2: Monte Carlo Sampling Multiple Probability Distribu- 
tions, 19:27114 (CM;US) 

SAND 

Investigation of cavity failures for sand production prediction, 

19:23462 (R;NO) 
SANDIA LABORATORIES 

1992 Annual performance report for Environmental Monitoring 
and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 

1993 Annual performance report for Environmental Oversight 
and Monitoring at Department of Energy facilities in New Mex- 
ico, 19:25896 (R;US) 

A model for laboratory tech transfer investment, 19:24762 (R;US) 

Periodicals collection management using a decision support 
system, 19:27182 (R;US) 

Pollution prevention tools: Applying Benchmarking to Waste 
Minimization, 19:23695 (R;US) 

Routine environmental audit of the Sandia National Laborato- 
ries, California, Livermore, California, 19:23792 (R;US) 

Using benchmarking to minimize common DOE waste streams: 
Volume 1, Methodology and liquid photographic waste, 
19:23694 (R;US) 

SANDSTONES 

Applications of advanced petroleum production technology and 
water alternating gas injection for enhanced oil recovery: Mat- 
toon Oil Field, Illinois: [Quarterly report], January-March 
1994, 19:23455 (R:US) 

Energy flux and hydrogeology of thermai anomalies in the Gulf 
of Mexico Basin — South Texas example: Progress report, [1 
September 1993-28 February 1994], 19:26192 (R;US) 

Investigation of cavity failures for sand production prediction, 
19:23462 (R;NO) 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility contro! agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

Late diagenesis and thermal history of the Middle Ordovician St. 
Peter sandstone, Michigan basin: some evidence from illite 
K/Ar ages and 18/160 ratios, 19:25932 (RA;NO) 

SAPHIR REACTOR 

Experimental methodologies in reactor physics studies at the 10 
MW;,, research reactor SAPHIR, 19:24616 (IA;CH) 

Experimental methodologies in reactor physics studies at the 10 
MWt research reactor SAPHIR, 19:24610 (RA;IL) 

SATELLITES 

See also MOON 

Basic mechanisms of radiation effects in the natural space radi- 
ation environment, 19:25687 (R;US) 

Vulnerability assessment of a space based weapon platform 
electronics system exposed to a thermonuclear weapon deto- 
nation, 19:25734 (R;US) 

SAVANNAH RIVER PLANT 
Construction 

Savannah River Plant construction [100 Area History]: Volume 

3, 19:24343 (R;US) 
Decommissioning 

Savannah River Site prioritization of transition activities, 

19:23897 (R;US) 
Demonstration Programs 

Organics in soils and groundwater at non-arid sites (A-1) inte- 

grated demonstration, 19:23894 (R;US) 
Engineering 

Savannah River Plant engineering, design, and construction 
history of “S” projects and other work, January 1961— 
December 1964: Volume 2, 19:24342 (R;US) 
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SAVANNAH RIVER PLANT 
Fuel Pools 


Fuel Pools 

Storage risk of offsite research reactor spent fuel in the receiv- 

ing basin for offsite fuel: Revision 2, 19:23822 (R;US) 
Heavy Water Plants 

Savannah River Plant, Project 8980: Engineering and design 

history of No. 400 Area: Volume 5, 19:23915 (R;US) 
Historical Aspects 

Detecting changes in wetland morphology using a geographic 
information system: Historical database application at the Sa- 
vannah River Site, 19:23858 (R;US) 

Management 

Westinghouse Hanford Company Conduct of Operations 
Manual: GOCO cross-cultivation committee: Revision 1, Op- 
erational excellence task force, 19:24771 (R;US) 

Maps 

Analysis of water and soil from the wetlands of Upper Three Runs 

Creek: Volume 3, Wetlands survey maps, 19:25991 (R;US) 
Nuclear Facilities 

SRTC criticality safety technical review: Nuclear criticality safety 
evaluation 94-02, uranium solidification facility pencil tank 
module spacing, 19:25388 (R;US) 

Operation 

Monthly report, Process section, manufacturing division, March 
1954, 19:23512 (R;US) 

Monthly report, process section, manufacturing division, Febru- 
ary 1954, 19:23511 (R;US) 

Power Systems 

Savannah River Plant, Project 8980: Engineering and design 
history of power and electrical facilities: Volume 6, 19:24341 
(R;US) 

Production Reactors 
Process development review, 19:24345 (R;US) 
Radiation Accidents 

Travel to Oak Ridge and Savannah River Plant to study pro- 
cessing plant containment philosophy: Trip report, January 
26-29, 1960, 19:23864 (R;US) 

Radiation Monitoring 

Assessment of tritium in the Savannah River Site environment, 

19:23821 (R;US) 
Radioactive Waste Facilities 

Health physics monitoring at the Defense Waste Processing Fa- 
cility, 19:26170 (R;US) 

Nuclear criticality safety bounding analysis for the in-tank- 
precipitation (ITP) process, impacted by fissile isotopic weight 
fractions, 19:25395 (R;US) 

RCRA closure plan for underground storage tank 105-C, 
19:23779 (R;US) 

Radioactive Waste Management 

A laboratory study of washing of SRS high-level waste radioac- 
tive sludge-evidence for insoluble sodium and cesium-137, 
19:23773 (R;US) 

Development of an ASTM standard glass durability test, the 
Product Consistency Test (PCT), for high level radioactive 
waste glass, 19:23768 (R;US) 

Safety assessment for the above ground storage of Cadmium 
Safety and Control Rods at the Solid Waste Management Fa- 
cility, 19:23787 (R;US) 

Treatability studies on mixed (radioactive and hazardous) 
M-Area F006 waste sludge: Vitrification via the Reactive Ad- 
ditive Stabilization Process (RASP), 19:23769 (R;US) 

Vitrification of F006 plating waste sludge by Reactive Additive 
Stabilization Process (RASP), 19:23770 (R;US) 

Westinghouse Savannah River Site Supplier Environmental 
Restoration and Waste Management Information Exchange 
Forum, 19:23765 (R;US) 

Radioactive Waste Processing 

A comparison of three methods for determining the amount of ni- 
tric acid needed to treat HLW sludge at SRS, 19:23766 (R;US) 

A laboratory study of washing of SRS high-level waste radioac- 
tive sludge-evidence for insoluble sodium and cesium-137, 

19:23773 (R;US) 

Development of an ASTM standard glass durability test, the 
Product Consistency Test (PCT), for high level radioactive 
waste glass, 19:23768 (R;US) 
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Effect of melter residence time and temperature on Defense 
Waste Processing Facility glass durability, 19:23772 (R;US) 

The DWPF waste form qualification program, 19:23776 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP) testing of 
Defense Waste Processing Facility (DWPF) projected glass 
compositions, 19:23767 (R;US) 

Vitrification of low level and mixed (radioactive and hazardous) 
wastes: Lessons learned from high level waste vitrification, 
19:23778 (R;US) 

Reactor Accidents 
SRS reactor stack plume marking tests, 19:24722 (R;US) 
Remedial Action 

Simulations of in situ air stripping demonstration at Savannah 
River, 19:23865 (R;US) 

Summary performance assessment of in situ remediation tech- 
nologies demonstrated at Savannah River, 19:23866 (R;US) 

Safety Analysis 

Savannah River site disaggregated seismic spectra, 19:25278 

(RA;US) 
Seismic Events 

Applications of quaternary stratigraphic, soil-geomorphic, and 
quantitative geomorphic analyses to the evaluation of tectonic 
activity and landscape evolution in the Upper Coastal Plain, 
South Carolina, 19:23838 (RA;US) 

Spent Fuels 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 1, Appendix 
C, Savannah River Site Spent Nuclear Fuel Mangement Pro- 
gram, 19:23619 (R;US) 

Storage Facilities 

RCRA closure plan for underground storage tank 105-C, 

19:23779 (R;US) 
Walls 

Structural integrity tests on cement fiberglass/asbestos panels, 

19:25282 (RA;US) 
Waste Management 

Electron Beam Technology Demonstration at the Savannah 
River Site, 19:23789 (R;US) 

Human reliability analysis for In-Tank Precipitation alignment 
and startup of emergency purge ventilation equipment: Revi- 
sion 2, 19:23782 (R;US) 

In-situ demonstration of radio-frequency enhanced chlorinated 
hydrocarbon remediation, 19:23893 (R;US) 

Technology summary of the in situ bioremediation demonstration 
(methane biostimulation) via horizontal wells at the Savannah 
River Site Integrated Demonstration Project, 19:23775 (R;US) 

Treatability studies of alternative wastewaters for Metal Finish- 
ing Effluent Treatment Facility, 19:23771 (R;US) 

Water Pollution 

Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 

Physicochemical and mineralogical controls on colloid migration 
and deposition within sediments on the Savannah River Site, 
19:23820 (R;US) 


SAVANNAH RIVER PLANT K REACTOR 


See K REACTOR 


SCALAR FIELDS 


Finite-temperature scalar field theory in static de Sitter space, 
19:26330 (R;RU) 


SCALE MODELS 


Comparison of shaker predictions with measured data from the 
Hualien quarter scale model experiment, 19:24645 (RA;US) 


SCANDINAVIA 


See also DENMARK 
FINLAND 
NORWAY 
SWEDEN 
The last glaciation of Scandinavia. A model of the Weichselian 
ice sheet, 19:25979 (R;SE;in Swedish) 


SCANNING ELECTRON MICROSCOPY 


Determination of interface structure and bonding at atomic reso- 
lution in the STEM, 19:25150 (R;US) 





Direct retrieval of crystal structures by maximum entropy analy- 

sis of incoherent Z-contrast images, 19:25151 (R;US) 
SCATTERING 

See also ELASTIC SCATTERING 

Approximation of Schroedinger operators and scattering data 
using multi resolution analysis, 19:27160 (R;SE) 

SCHMALFELDT-WINTERSHALL PROCESS 
See COAL GASIFICATION 
SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

More about the q-deformed h-atom wave functions: Normal and 

abnormal series, 19:26229 (R;XA) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 

Scintillating glass fiber-optic neutron sensors, 19:25676 (R;US) 

Test of long scintillation counters for large supercollider detec- 
tors, 19:25624 (R;XJ) 

SCINTILLATION COUNTING 

Preparation of "45 Ca (HDEHP)N AND (CgH,;502)2 samples for 
liquid scintillation counting, compared to "45CaCl, results, 
19:25561 (R;ES;In Spanish) 

SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCRAM 

Coincident trip pressure monitors, 19:24567 (R;US) 
SCRAM RODS 

100 Areas technical activities report - physics, January 1947, 
19:24361 (R;US) 

Safety assessment for the above ground storage of Cadmium 
Safety and Control Rods at the Solid Waste Management Fa- 
cility, 19:23787 (R;US) 

SCRAP METALS 
Proceedings of the waste recycling workshop, 19:23645 (R;US) 
SEABOARD PROCESS 
See DESULFURIZATION 
SEACOAST 
See SHORES 
SEALING MATERIALS 

Sealing of boreholes using natural, compatible materials: Gran- 
ular salt, 19:23708 (R;US) 

Securing and coating of cover plates in solar collectors: Tem- 
perature requirements to joints and improvement of cover 
plates, 19:24016 (R;DK;in Danish) 

SEALS 

Astrategy to seal exploratory boreholes in unsaturated tuff: Yucca 
Mountain Site Characterization Project, 19:23692 (R;US) 

Results of brine flow testing and disassembly of a crushed 
salt/bentonite block seal at the Waste Isolation Pilot Plant, 
19:23691 (R;US) 

SEAS 
See also BALTIC SEA 
INDIAN OCEAN 

Cloud-radiative effects on implied oceanic energy transports as 
simulated by atmospheric general circulation models, 
19:27171 (R;US) 

Steady-state and transient modeling of tracer and nutrient distri- 
butions in the global ocean: Progress report, August 1, 
1993—July 31, 1994, 19:26002 (R;US) 

SEASONS 

Study on the effects of season and genotypes on the reproduc- 

tive performance in crossbred cattle, 19:26070 (RA;XA) 
SEAWATER 

Oceanic COz measurements for the WOCE hydrographic sur- 
vey in the Pacific Ocean, 1990-1991: Shore based analyses: 
Technical data report, 19:25900 (R;US) 


SEISMIC EVENTS 


SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY EMISSION DETECTORS 

Secondary electron emission from thin Csl films induced by rel- 

ativistic electrons, 19:25679 (R;IL) 
SEDIMENTARY BASINS 

A hybrid method for the estimation of ground motion in sedimen- 
tary basins: Quantitative modelling for Mexico City, 19:25925 
(R;XA) 

Energy flux and hydrogeology of thermal anomalies in the Gulf 
of Mexico Basin — South Texas example: Progress report, [1 
September 1993-28 February 1994], 19:26192 (R;US) 

SEDIMENTARY ROCKS 
See also SANDSTONES 
SHALES 

Application of silicon isotope study in ore genesis, 19:26197 
(RA;NO) 

Stable isotopes: generation and migration of hydrocarbons in 
evaporites, 19:25931 (RA;NO) 

SEDIMENTS 

10Be in 5.4 Ma sequence of loss-fluvial-lacustrine sediments 
from North China: chronologic and climatic implications, 
19:25938 (RA;NO) 

Assessing the environmental availability of uranium in soils and 
sediments, 19:23807 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 4, Final report: Averaged data in tab- 
ular form, Disks 3,4; Averaged data in graphical form, Disks 
1,2,3,4, 19:25994 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 1, Final report: Final report text data 
in tabular form, Disk 1, 19:25992 (R;US) 

Operations Support of Phase 2 Integrated Demonstration In Situ 
Bioremediation: Volume 3, Final report: Data in graphical 
form, Disks 1,2,3,4; Averaged data in tabular form, Disks 1,2, 
19:25993 (R;US) 

Physicochemical and mineralogical controls on colloid migration 
and deposition within sediments on the Savannah River Site, 
19:23820 (R;US) 

Redistribution of radium and thorium isotopes as a result of soil 
formation, 19:25940 (RA;NO) 

Toxicological evaluation of sediment samples from Burns Har- 
bor, Porter County, Indiana, 19:26036 (R;US) 

Transport and transfer rates in the waters of the continental 
shelf and slope: SEEP: Final report, May 1, 1987—December 
31, 1993, 19:26000 (R;US) 

UMTRA project water sampling and analysis plan, Maybell, Col- 
orado, 19:25894 (R;US) 

SEEDLINGS 

Effects of gravel mulch on emergency of galleta grass 
seedlings, 19:23859 (R;US) 

Effects of seedbed preparation, irrigation, and water harvesting on 
seedling emergence at the Nevada Test Site, 19:23861 (R;US) 

Effects of topsoil removal on seedling emergence and species 
diversity, 19:23860 (R;US) 

SEEDS 

Effects of seedbed preparation, irrigation, and water harvesting on 
seedling emergence at the Nevada Test Site, 19:23861 (R;US) 

Nuclear magnetic resonance studies of granular flows: Techni- 
cal progress report, January—March 1994, 19:23344 (R;US) 

SEISMIC EFFECTS 

Application of the energy dissipating restraint damper to a non- 
ductile reinforced concrete frame, 19:25291 (RA;US) 

Department of Energy Natural Phenomena Hazards Mitigation 
Policy, 19:25267 (RA;US) 

Future directions of lifeline earthquake engineering a DOE per- 
spective, 19:23833 (RA;US) 

Rebaselining seismic risks for resumption of building 707 pluto- 
nium operations at the Rocky Flats Plant, 19:23832 (RA;US) 

Savannah River Site (SRS) implementation program plan for 
DNFSB recommendation 90-2, 19:25273 (RA;US) 

Which 84th percentile do you mean?, 19:25277 (RA;US) 

SEISMIC EVENTS 
See also EARTHQUAKES 
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SEISMIC EVENTS 


Applications of quaternary stratigraphic, soil-geomorphic, and 
quantitative geomorphic analyses to the evaluation of tectonic 
activity and landscape evolution in the Upper Coastal Plain, 
South Carolina, 19:23838 (RA;US) 

SEISMIC ISOLATION 

Overview of seismic base isolation systems, applications, and 
performance during earthquakes, 19:25289 (RA;US) 

Potential role of seismic base isolation in the DOE, 19:25290 
(RA;US) 

SEISMIC SURFACE WAVES 

Imaging of the weathered zone and estimation of Q in sedi- 

ments, 19:26194 (R;XA) 
SEISMIC SURVEYS 

Final recommendations of the Peer Review Panel on the use of 
seismic methods for characterizing Yucca Mountain and vicin- 
ity, 19:23637 (R;US) 

SELOX PROCESS 
See COAL GASIFICATION 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also CDTE SEMICONDUCTOR DETECTORS 
GE SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 

Application of cadmium-zinc-telluride detectors in U-235 enrich- 

ment measurements, 19:23909 (R;US) 
SEMICONDUCTOR LASERS 

Phase-locked arrays of vertical-cavity surface-emitting lasers, 
19:25441 (R;US) 

Safety analysis of optically ignited explosive and pyrotechnic de- 
vices, 19:25719 (R;US) 

SEMICONDUCTOR MATERIALS 
Band Theory 

Optical absorption in an indirect-gap semiconductor quantum 

well systems, 19:26651 (R;XA) 
Coupling 

The unusual properties of muonium in semiconductors, 

19:26676 (RA;US) 
Crystal Structure 

Field dependence of the longitudinal muon polarization in poly- 

crystalline semiconductors, 19:26778 (RA;US) 
Electric Fields 

Electric-field effects on shallow donor impurity in a harmonic 

quantum dot, 19:26841 (R;XA) 
Electron-Phonon Coupling 

Effect of the electron-SO-phonon on the impurity state energies 

in a semiconductor quantum well, 19:26691 (R;XA) 
Energy-Level Transitions 

Optical absorption in an indirect-gap semiconductor quantum 
well systems, 19:26651 (R;XA) 

Two-photon absorption in an indirect-gap semiconductor quan- 
tum well systems |. interband transitions, 19:26652 (R;XA) 

Two-photon absorption in an indirect-gap semiconductor quan- 
tum well systems II. Excitonic transitions, 19:26653 (R;XA) 

lon Implantation 

Role of implantation-induced defects in surface-oriented diffu- 
sion of fluorine in silicon, 19:26785 (R;US) 

Magnetic Fields 

Resonant shallow donor magnetopolaron effect in a 
GaAs/AlGaAs quantum dot in high magnetic fields, 19:26846 
(R;XA) 

Melting 

Metallization and incomplete melting of a semiconductor surface 

at high temperature, 19:24991 (R;XA) 
Polarons 

Magnetic field effects on strong-coupling polaron in quantum 
dots, 19:26845 (R;XA) 

Resonant shallow donor magnetopolaron effect in a 


GaAs/AlGaAs quantum dot in high magnetic fields, 19:26846 
(R;XA) 


Strong-coupling polaron effect in quantum dots, 19:26278 (R;XA) 
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Temperature dependence of a magnetopolaron in a harmonic 
quantum dot in resonant magnetic fields, 19:26843 (R;XA) 
Temperature dependence of magnetopolarons in a parabolic 
quantum dot in arbitrary magnetic fields, 19:26840 (R;XA) 
Polycrystals 
Excitation of ultrasonic oscillation by electron flux in solid, 
19:26804 (IA;RU;in Russian) 
Purification 
Evaluation of the efficiency of the processes of purification of 
antimony to semiconductor grade purity, 19:25224 (R;PL) 
Sound Waves 
Acoustoelectric effect in semiconductor superlattice, 19:26692 
(R;XA) 
Superlattices 
Acoustoelectric effect in semiconductor superlattice, 19:26692 
(R;XA) 
Vacuum Evaporation 
Evaluation of the efficiency of the processes of purification of 
antimony to semiconductor grade purity, 19:25224 (R;PL) 
Zone Melting 
Evaluation of the efficiency of the processes of purification of 
antimony to semiconductor grade purity, 19:25224 (R;PL) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSITIVITY ANALYSIS 
Computational differentiation and multidisciplinary design, 
19:27087 (R;US) 
SEPARATION EQUIPMENT 
See also EXTRACTION APPARATUSES 
Projects at the Component Development and Integration Facil- 
ity: Quarterly technical progress report, 1 October—31 
December 1993, 19:25902 (R;US) 
SEPARATION PROCESSES 
See also FLOTATION 
REPROCESSING 
Budget for FY 1966 and revised budget for FY 1965 separations 
research and development program: (02 50 10 15 1), 
19:23563 (R;US) 
Electro-separations: Efficient processing for the twenty-first cen- 
tury, 19:25147 (R;US) 
MFC study - krypton and xenon recovery, 19:24757 (R;US) 
Review and assessment of technologies for the separation of 
strontium from alkaline and acidic media, 19:23677 (R;US) 
SEPTUM MAGNETS 
The APS thin pulsed septum magnets, 19:25481 (R;US) 
SERIES EXPANSION 
On an expansion of the Fermi function, 19:26290 (R;XJ;in Rus- 
sian) 
SERPUKHOV TEVATRON 
Proton beam effect on a vacuum in the 3 TeV superconducting 
collider chamber, 19:25546 (R;RU;In Russian) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SET THEORY 
A parallel genetic algorithm for the set partitioning problem, 
19:27084 (R;US) 
SHALES 
See also BLACK SHALES 
OIL SHALES 
Chemical kerogen decomposition in type-II kerogens in the 
Posidonia shale of the Hilsmulde in northwestern Germany 
and of the Parisian basin, 19:23442 (R;DE;In German) 
Fine fractions of argillites for the Rb-Sr dating: Separation, XRD 
and TEM studies, 19:25162 (RA;NO) 
SHAPED CHARGES 
Annular precision linear shaped charge flight termination system 
for the ODES program, 19:25720 (R;US) 
SHEATHING 
See CANNING 
SHEATHS (FUEL) 
See FUEL CANS 





SHEETS 

Research and development of molten carbonate fuel cell power 
generation system.: Development of stacks and peripheral 
systems, 19:24863 (IA;JP;ln Japanese) 

SHELLS 

Strontium and fluorine in tuatua shells, 19:25169 (R;NZ) 
SHELLS (CONTAINMENT) 

See CONTAINMENT SHELLS 
SHIELDING 

See also BIOLOGICAL SHIELDING 

Experimental assessment of point kernel shielding calculation 
codes: QAD and G33, 19:26598 (IA;JP) 

SHIELDING MATERIALS 

On_radiation-protective properties of 
19:25501 (IA;RU;In Russian) 

The PC/AT software for multigroup calculations of neutron trans- 
port by discrete ordinates and ENDF/B data files, 19:26602 
(RA;IL) 

Transmission coefficient of radiation doses for soil and similar 
materials, 19:26599 (RA;IL) 

SHIELDS 

Computer-graphics system for representation and analysis of 
the frame-type shielding models, 19:27133 (IA;RU;In Russian) 

KAMA - feasibility study design system of radiation shield of the 
frame type, 19:24213 (IA;RU;In Russian) 

Mathematical models of optimization problems of the technical 
objects radiation shield and their computer solution, 19:27134 
(IA;RU;In Russian) 

Radiation shielding for TFTR DT diagnostics, 19:26986 (R;US) 

SHIP PROPULSION REACTORS 
Reactor physics in support of the naval nuclear propulsion pro- 
gramme, 19:24175 (RA;IL) 
SHIPMENT 
See TRANSPORT 
SHOCK WAVES 

Decay of a laser generated shock wave in an aluminium target, 

19:26791 (R;IL;In Hebrew) 
SHORES 

Field studies of beach cones as coastal erosion control/reversal 
devices for areas with significant oil and gas activities: [An- 
nual report], February 24, 1992—February 23, 1993, 19:25906 
(R;US) 

SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 

Preliminary results from the photon detector for the Fermilab 
proportional hybrid spectrometer, 19:25564 (R;US) 

The performance of the DELPHI SAT tracker during 1991 and 
its contribution to the absolute luminosity measurement, 
19:25673 (R;NO) 

SHUTDOWN 
See also REACTOR SHUTDOWN 
Water shut-off times for C overbore charges, 19:24478 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SHUTDOWNS 
See SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 

Fabrication of large area Si cylindrical drift detectors: Revision, 
19:25557 (R;US) 

Investigation on the long-term radiation hardness of low resistiv- 
ity starting silicon materials for RT silicon detectors in high 
energy physics, 19:25558 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MINUS 
See SIGMA MINUS PARTICLES 
SIGMA MINUS PARTICLES 

Charm-conserving strangeness-changing two body hadronic de- 

cays of charmed baryons, 19:26399 (R;XA) 
SIGMA MODEL 
Aspects of o models, 19:26316 (R;XA) 


charging glasses, 


SILICON 
lon implantation 


SIGMA PLUS 
See SIGMA PLUS PARTICLES 
SIGMA PLUS PARTICLES 
Charm-conserving strangeness-changing two body hadronic de- 
cays of charmed baryons, 19:26399 (R;XA) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNAL DISTORTION 
Some NUDET effects due to water containment, 19:25732 (R;US) 
SILICA 

Kinetics of TEOS surface reactions on SiOz between 765 K and 

1200 K studied with FTIR, 19:25093 (R;US) 
SILICA GEL 
Status report: Carbon-14 in the condensate from the silica gel 
dryers of the production reactors, 19:24535 (R;US) 
SILICATE MINERALS 
See also FERRITE GARNETS 
ZEOLITES 
ZIRCON 

Preliminary study of lead isotopes in the carbonate-silica veins 

of Trench 14, Yucca Mountain, Nevada, 19:23723 (R;US) 
SILICATES 
Analysis of &'8O in silicates using a laser microprobe system 
with benzene vapour as reducing agent, 19:25160 (RA;NO) 
SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 
Alpha Particles 

Fast ion energy straggling in POP spectra for thick films, 

19:26618 (IA;RU;In Russian) 
Atomic Clusters 

Structural properties of silicon clusters: An empirical potential 

study, 19:26669 (R;XA) 
Chemical Vapor Deposition 

Continuous roll-to-roll amorphous silicon photovoltaic manufac- 
turing technology: Semiannual subcontract report, 1 April 
1993-30 September 1993, 19:23985 (R;US) 

Coherent Radiation 

Coherent radiation at ultrahigh energies, 19:26624 (IA;RU;In 

Russian) 
Crystal Growth 

Mobil Solar Energy Corporation thin EFG octagons: Final subcon- 

tract report, 1 April 1992-31 January 1994, 19:23988 (R;US) 
Crystal-Phase Transformations 

Effect of wurtzite phase annealing in silicon at high current den- 

sities of As* beam, 19:25009 (IA;RU;In Russian) 
Debye-Waller Factor 

A study on the temperature dependence of the isotropic Debye- 
Waller factor and the absorption potential of silicon using 
energy-fittered CBED technique, 19:25103 (R;US) 

Deposition 

Research on stable, high-efficiency amorphous-silicon multi- 
junction modules: Annual subcontract report, November 1, 
1992—March 31, 1994, 19:25132 (R;US) 

Electrons 

Coherent radiation at ultrahigh energies, 19:26624 (IA;RU;In 
Russian) 

Investigation method of orientation dependence of 
bremsstrahlung photon yield from monocrystals, 19:26629 
(IA;RU;In Russian) 

Fast Neutrons 

Neutron transmutation doping - the effect of thermal and fast 
neutron on silicon resistivity, 19:25120 (I;MY;lIn Malay) 

lon Implantation 

Change of polysilicon film characteristics under P and Ar inten- 
sive implantation and annealing, 19:26819 (IA;RU;In Russian) 

DLTS technique study of defects induced by rare gas ion irradia- 
tion of silicon crystal at temperature above 600 deg C, 
19:26816 (IA;RU;In Russian) 

Evolution of implanted Ar ion distribution in Be, Al, Si under irra- 
diation by average energy Ar polyenergetic beams, 19:26822 
(IA;RU;In Russian) 
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SILICON 
lon implantation 


lon beam synthesis of SiGe alloy layers, 19:25437 (R;US) 
Point defect complex change during hard high energy ion im- 
plantation, 19:26814 (IA;RU;In Russian) 
Study of defects induced by high energy V-group ion implanta- 
tion in silicon, 19:26815 (IA;RU;In Russian) 
Irradiation 
Neutron transmutation doping - the effect of thermal and fast 
neutron on silicon resistivity, 19:25120 (I;MY;in Malay) 
Laser Beam Machining 
Mobil Solar Energy Corporation thin EFG octagons: Final subcon- 
tract report, 1 April 1992-31 January 1994, 19:23988 (R;US) 
Magnetic Properties 
Muon level-crossing resonance results from LAMPF, 19:26777 
(RA;US) 
Manufacturing 
Silicon-Film™ photovoltaic manufacturing technology: Annual 
subcontract report, 15 November 1992-15 October 1993, 
19:23990 (R;US) 
Microhardness 
influence of coating and annealing of silicon on manifestation of 
long range effects under ion irradiation, 19:25012 (IA;RU;In 
Russian) 
Microstructure 
Small-angle x-ray scattering studies of microvoids in amorphous 
silicon-based semiconductors: Annual subcontract report, 1 
February 1992-31 January 1993, 19:23984 (R;US) 
Muon Spin Relaxation 
Study of acceptor impurity in silicon by p-SR method, 19:26725 
(IA;RU;In Russian) 
Photon Beams 
Investigation method of orientation dependence of 
bremsstrahlung photon yield from monocrystals, 19:26629 
(IA;RU;In Russian) 
Photon Emission 
Radiation yields in silicon thick monocrystals, 
(IA;RU;in Russian) 
Physical Radiation Effects 
Effect of wurtzite phase annealing in silicon at high current den- 
sities of As* beam, 19:25009 (IA;RU;in Russian) 
Influence of coating and annealing of silicon on manifestation of 


long range effects under ion irradiation, 19:25012 (IA;RU;In 
Russian) 
Point defect complex change during hard high energy ion im- 
plantation, 19:26814 (IA;RU;In Russian) 
Study of defects induced by high energy V-group ion implanta- 
tion in silicon, 19:26815 (IA;RU;in Russian) 
Protons 
Effects of multiple scattering in POP spectra, 
(IA;RU;In Russian) 
Fast ion energy straggling in POP spectra for thick films, 
19:26618 (IA;RU;In Russian) 
Thermal Neutrons 
Neutron transmutation doping - the effect of thermal and fast 
neutron on silicon resistivity, 19:25120 (1;MY;in Malay) 
SILICON 28 REACTIONS 
Correlated structures in binary fission channels of light nuclei-a 
reassessment, 19:26557 (IA;RU) 
SILICON 28 TARGET 
Gamma-neutrino angular correlation in muon capture on 28Si, 
19:26578 (RA;US) 
SILICON ALLOYS 
lon beam synthesis of SiGe alloy layers, 19:25437 (R;US) 
Moessbauer study of powerful ion beam effects on alloys, 
19:26729 (IA;RU;in Russian) 
SILICON CARBIDES 
Analysis of neutron diffraction peak broadening caused by inter- 
nal stresses in composite materials, 19:25131 (R;US) 
Ceramic characterization, 19:25057 (R;US) 
Effects of in situ fiber strength characteristics on mechanical 
properties of SiC(f)/SiC composites, 19:25043 (R;US) 
Shock-wave strength properties of boron carbide and silicon 
carbide, 19:25095 (R;US) 


19:26810 


19:26619 
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The effect of irradiation on the stability and properties of mono- 
lithic silicon carbide and SiC,/SiC composites up to 25 dpa, 
19:25091 (R;US) 

SILICON NITRIDES 

Characterization and assessment of the surface layers of surface- 
finished high-performance ceramics by means of X-ray and 
fracture-mechanical methods, 19:25059 (R;DE;In German) 

Low-temperature fabrication of transparent silicon nitride, 
19:25087 (R;US) 

Silicon nitride and oxynitride film formation using electron cy- 
clotron resonance plasmas, 19:25094 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Continuous roll-to-roll amorphous silicon photovoltaic manufac- 
turing technology: Semiannual subcontract report, 1 April 
1993-30 September 1993, 19:23985 (R;US) 

Influence of wavelength on transient short-circuit current in poly- 
crystalline silicon solar cells, 19:26890 (R;XA) 

Mobil Solar Energy Corporation thin EFG octagons: Final subcon- 
tract report, 1 April 1992-31 January 1994, 19:23988 (R;US) 

PV Cz silicon manufacturing technology improvements: Semi- 
annual subcontract report, 1 April 1993-30 September 1993, 
19:23986 (R;US) 

Research on stable, high-efficiency amorphous-silicon multi- 
junction modules: Annual subcontract report, November 1, 
1992—March 31, 1994, 19:25132 (R;US) 

Research on stable, high-efficiency, amorphous silicon multi- 
junction modules: Final subcontract report, 1 May 1990-30 
June 1993, 19:23989 (R;US) 

Silicon-Film™ photovoltaic manufacturing technology: Annual 
subcontract report, 15 November 1992-15 October 1993, 
19:23990 (R;US) 

Small-angle x-ray scattering studies of microvoids in amorphous 
silicon-based semiconductors: Annual subcontract report, 1 
February 1992-31 January 1993, 19:23984 (R;US) 

SILVER 

Diffusion of adatoms on face-centered cubic transition metal 
surfaces, 19:25015 (R;US) 

Fragmentation of nuclei by 1 GeV protons, 19:26570 (IA;RU) 

Non local pseudopotentials, transport properties of liquid noble 
metals, 19:24987 (R;XA) 

Reduction and aggregation of silver in aqueous gelatin and sil- 
ica suspensions, 19:25249 (R;US) 

Search of '°°Ag gamma-quantum resonance absorption in sil- 
ver monocrystals, 19:26719 (IA;RU;In Russian) 

SILVER ALLOYS 
High field magnetotransport and specific heat in YbAgCu,, 
19:25022 (R;US) 

SIMPLEX PROCESS 

See COAL GASIFICATION 
SIMS 

See |ON MICROPROBE ANALYSIS 

MASS SPECTROSCOPY 

SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SINTERING 

Research and development of a solid electrolyte fuel cells.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 

Research and development of solid electrolyte fuel cells, 
19:24856 (IA;JP;In Japanese) 

SISTER CHROMATID EXCHANGES 

In Vivo behavior of injuries in DNA originated by dimethyl ni- 
trosamine and inductors of sister chromatid exchanges., 
19:26141 (IA;MX;In Spanish) 

SITE CHARACTERIZATION 

A deterministic and probabilistic seismic hazard evaluation of 
the Los Alamos National Laboratory, 19:25285 (RA;US) 

Characterization, Monitoring, and Sensor Technology Integrated 
Program (CMST-IP): Technology summary, 19:23625 (R;US) 





Development of site-specific earthquake response spectra for 
Eastern U.S. sites, 19:23830 (RA;US) 

Expedited Site Characterization geophysics: Geophysical meth- 
ods and tools for site characterization, 19:25699 (R;US) 

Hydrogeology, waste disposal, science and politics: Proceed- 
ings, 19:23626 (R;US) 

Isotope studies within the hydrogeochemical site investigations 
by Teollisuuden Voima Oy, Finland, 19:26016 (RA;NO) 

Preliminary characterization of the 100 area at Argonne National 
Laboratory, 19:23569 (R;US) 

Report on audit of costs and management of the Yucca Moun- 
tain Project, 19:23798 (R;US) 

Site characterization and hazard assessment criteria for natural 
phenomena hazards at DOE sites, 19:25270 (RA;US) 

Variation of ground motions across individual sites, 19:23831 
(RA;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Economic impacts of noxious facilities: Incorporating the effects 
of risk aversion, 19:24062 (R;US) 

SITE SURVEYS 

See SITE CHARACTERIZATION 
SKELETON 

Natural radioactivity in fossil bones, 19:25951 (IA;XA) 
SKYRMIONS 

See SOLITONS 
SLAGS 

Glassy slags for minimum additive waste stabilization: Interim 

progress report, May 1998—February 1994, 19:23566 (R;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLEEVES 

An evaluation of five possible HCR sleeve materials for K Reac- 
tor, 19:24248 (R;US) 

K Reactor: HCR sleeves, 19:24453 (R;US) 

SLIGHTLY ENRICHED URANIUM 

Irradiation test data for PT-IP-296-D swelling test of natural and 
three per cent enriched uranium, Capsules No. 4, 5, and 6, 
19:24464 (R;US) 

SLOT OVENS 
See COKE OVENS 
SLOW NEUTRONS 

Long wave-length neutron dispersion law and the possibility of 

its precise experimental test, 19:26643 (R;XJ;in Russian) 
SLUDGES 

A laboratory study of washing of SRS high-level waste radioac- 
tive sludge-evidence for insoluble sodium and cesium-137, 
19:23773 (R;US) 

Closure report for underground storage tank 161-R1U1 and its 
associated underground piping, 19:23717 (R;US) 

In situ chemical characterization of waste sludges using FTIR- 
based fiber optic sensors, 19:23735 (R;US) 

MWIP: Surrogate formulations for thermal treatment of low-level 
mixed waste: Part 4, Wastewater treatment sludges, 
19:23630 (R;US) 

Management of dry flue gas desulfurization by-products in un- 
derground mines: Technical progress report, 1 January—31 
March 1994, 19:23399 (R;US) 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

Sludge Treatment and Extraction Technology Development: Re- 
sults of FY 1993 studies, 19:23679 (R;US) 

Technical review of WSRC-TR-93-614 criticality safety evalua- 
tion for disassembly basin sand filter, 19:23715 (R;US) 

Vitrification of F006 plating waste sludge by Reactive Additive 
Stabilization Process (RASP), 19:23770 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Fluid dynamic demonstrations for waste retrieval and treatment, 
19:23674 (R;US) 


SODIUM HYDROXIDES 


Research and development of a molten carbonate fuel cell 
power generation system.: Operational study on prototype 
power plant (pasted electrolyte system), 19:24812 (IA;JP;In 
Japanese) 

Research and development of molten carbonate fuel cell power 
generation system.: Operational research of prototype power 
plant (matrix type electrolyte system), 19:24825 (IA;JP;In 
Japanese) 

SLURRIES (FUEL) 

See FUEL SLURRIES 
SMES 

See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKES 

A parametric study of smoke propagation using the CFAST 
computer code, 19:23895 (R;US) 

SRS reactor stack plume marking tests, 19:24722 (R;US) 

SMOOTH MANIFOLDS 

On diagonalization in map (M,G), 19:26322 (R;XA) 

Trisecant curve associated to a smooth curve in P3 of degree 
d>g+2, 19:26232 (R;XA) 

SNAILS 

Two radioecological surveys in the high background radiation 
are of Yangjiang, Guangdong Province, China: Contents of 
natural radionuclides in a certain snail (Achatina Fulica) and 
Cassava, and their transfer, 19:26118 (IA;XA) 

SNPA-DEA PROCESS 

See DESULFURIZATION 
SODA ASH 

See SODIUM CARBONATES 
SODIUM 

Electrical resistivity of liquid alkali metals and non-local pseu- 
dopotential, 19:24988 (R;XA) 

SODIUM 23 

Study of properties of Ne - Al neutron rich isotopes at and near 
N = 20 magic shell using elastic scattering in inverse kinemat- 
ics, 19:26499 (R;RU) 

The hyperfine effect in nuclear muon capture. Low energy muon 
science worshop LEMS938, Santa Fe, NM, April 93, 19:26580 
(RA;US) 

SODIUM 32 

Study of properties of Ne - Al neutron rich isotopes at and near 
N = 20 magic shell using elastic scattering in inverse kinemat- 
ics, 19:26499 (R;RU) 

SODIUM CARBONATES 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

SODIUM CHLORIDES 

Acoustic emission study of structural changes in ionic and ce- 
ramic microheterogeneous materials after hydrogenation and 
irradiation, 19:25079 (IA;RU;In Russian) 

Hyperfine and quadrupole interactions of Fe*+ in CsNalnCl, 
crystal, 19:26722 (IA;RU;In Russian) 

Thermodynamic analysis of spent pyrochemical salts in the stored 
condition and in viable accident scenarios, 19:23802 (R;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM PHOSPHATES 

Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 

USDOE Innovative Clean Coal Technology Demonstration 
Project: Passamaquoddy Technology Recovery Scrubber™: 
Final report: Volume 1, 19:24912 (R;US) 

SODIUM HYDROXIDES 

Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 
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SODIUM LAURYL SULFATES 


SODIUM LAURYL SULFATES 

See SODIUM COMPOUNDS 

SODIUM MINERALS 
See MINERALS 
SODIUM PHOSPHATES 

investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 

SODIUM PHOSPHIDES 
See SODIUM COMPOUNDS 
SODIUM-SULFUR BATTERIES 
Characterization of latent-heat-storage salts for use in recharge- 
able sodium/sulfur batteries, 19:24735 (R;US) 

SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOFT SOLDERING 

See SOLDERING 
SOFT X RADIATION 

Thin film soft X-ray absorption filters, 19:25661 (R;SE) 
SOIL-STRUCTURE INTERACTIONS 

Optimization of mathematical models for soil structure interac- 

tion, 19:25314 (RA;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Biological Recovery 

Spatial and temporal variability of microbes in selected soils at 

the Nevada Test Site, 19:23862 (R;US) 
Chemical Analysis 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 2A, Analytical data packages 
September—October 1991 sampling, 19:25211 (R;US) 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 2B: Analytical data packages, January— 
February 1992 sampling, 19:25212 (R;US) 

Closure report for underground storage tank 161-R1U1 and its 
associated underground piping, 19:23717 (R;US) 

Closure report for underground storage tanks 321-11U1, 321- 
11U2, and 321-11U3 and associated underground piping, 
19:23718 (R;US) 

Determining uranium speciation in Fernald soils by molecular 
spectroscopic methods: FY 1993 progress report, 19:23804 
(R;US) 

Preliminary characterization of the 100 area at Argonne National 
Laboratory, 19:23569 (R;US) 

Uptake of explosives from contaminated soil by existing vegeta- 
tion at the Joliet Army Ammunition Plant, 19:25140 (R;US) 

Contamination 

618-10 Burial Ground USRADS radiological surveys, 19:23817 
(R;US) 

618-11 Burial Ground USRADS radiological surveys, 19:23818 
(R;US) 

Assessing the environmental availability of uranium in soils and 
sediments, 19:23807 (R;US) 

Characterization, Monitoring, and Sensor Technology Integrated 
Program (CMST-IP): Technology summary, 19:23625 (R;US) 

Effects of seedbed preparation, irrigation, and water harvesting on 
seedling emergence at the Nevada Test Site, 19:23861 (R;US) 

In-situ monitoring of actinides and rare earth elements by elec- 
trothermal hollow cathode discharge spectrometry: Technical 
progress report, 19:25191 (R;US) 

Preliminary characterization of the 100 area at Argonne National 
Laboratory, 19:23569 (R;US) 

Simulations of in situ air stripping demonstration at Savannah 
River, 19:23865 (R;US) 

Uranium in Soils Integrated Demonstration: Technology sum- 
mary, March 1994, 19:23797 (R;US) 

Decontamination 

100 Area soil washing: Bench scale tests on 116-F-4 pluto crib 

soil, 19:23886 (R;US) 


2727-S Nonradioactive Dangerous Waste Storage Facility Clo- 
sure Plan: Revision 3A, 19:23633 (R;US) 
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Idaho Operations Office: Technology summary, June 1994, 
19:23851 (R;US) 

In situ treatment of VOCs by recirculation technologies, 
19:25892 (R;US) 

Spatial and temporal variability of microbes in selected soils at 
the Nevada Test Site, 19:23862 (R;US) 

Electric Heating 
Demonstration testing and evaluation of in situ soil heating: 
Treatability study work plan, Revision 1, 19:23800 (R;US) 
Environmental Transport 
Modelling soil transport by wind in drylands, 19:25922 (R;XA) 
Excavation 

Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — excavation — storage technology — safety 
analysis and review statement: Final report, 19:25904 (R;US) 

In-Situ Processing 

Demonstration testing and evaluation of in situ soil heating: 

Treatability study work plan, Revision 1, 19:23800 (R;US) 
Liquefaction 

On the liquefaction failure of an earth dam, 19:23965 (RA;US) 

Savannah River site disaggregated seismic spectra, 19:25278 
(RA;US) 

Mechanical Properties 

JAC2D: A two-dimensional finite element computer program for 
the nonlinear quasi-static response of solids with the conju- 
gate gradient method: Yucca Mountain Site Characterization 
Project, 19:23693 (R;US) 

Moisture 

Biointrusion test plan for the Permanent Isolation Surface Bar- 
rier Prototype, 19:23681 (R;US) 

Comparison of neutron probe and time domain reflectometry 
techniques of soil moisture analysis, 19:25704 (R;US) 

Use of the time domain reflectrometry in hydraulic studies of 
multilayered landfill covers for closure of waste landfills at Los 
Alamos, New Mexico, 19:23664 (R;US) 

Neutron Absorbers 

Transmission coefficient of radiation doses for soil and similar 

materials, 19:26599 (RA;IL) 
Pollution 
Uptake of explosives from contaminated soil by existing vegeta- 
tion at the Joliet Army Ammunition Plant, 19:25140 (R;US) 
Pore Pressure 
On the liquefaction failure of an earth dam, 19:23965 (RA;US) 
Potassium 40 
Population doses from terrestrial gamma exposure in China, 
19:26120 (IA;XA) 
Radiation Detection 
New radiation detectors for fieki measurements, 19:25566 (R;US) 
Radiation Monitoring 

Recent advances of the electrostatic long-range alpha detector, 

19:25657 (R;US) 
Radiochemical Analysis 

Rapid, quantitative analysis of americium, curium and plutonium 
isotopes in Hanford samples using extraction chromatography 
and precipitation plating, 19:25205 (R;US) 

Radionuclide Migration 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility, 19:23780 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility: Appendices A through M, 19:23781 (R;US) 

Radon 

A coupled multizone flow and radon transport model of radon en- 
try and concentrations in a crawispace house, 19:25851 (RA;Fl) 

Indoor Air ’93. Particles, microbes, radon: Proceedings, 
19:25817 (R;Fl) 

Indoor radon prospecting techniques for homes in glacial till, 
19:25970 (RA;Fl) 

Radon-technical design methods based on radon classification 
of the soil, 19:25971 (RA;Fl) 

Radon 222 


Methodologies for identifying high-radon areas: A brief review, 
19:25818 (RA;Fl) 





Radon exhalation measurements from ground in two radon ar- 
eas from Romania, 19:25969 (RA;Fl) 
Remedial Action 
Base program on energy related research: Quarterly technical 
progress report, November 1993—January 1994, 19:23459 
(R;US) 
Contaminants at DOE sites and their susceptibility to bioremedi- 
ation, 19:23875 (R;US) 
Effects of gravel mulch on emergency of galleta grass 
seedlings, 19:23859 (R;US) 
Effects of topsoil removal on seedling emergence and species 
diversity, 19:23860 (R;US) 
Electro-separations: Efficient processing for the twenty-first cen- 
tury, 19:25147 (R;US) 
Evaluation of a soil slurry reactor system for treating soil con- 
taminated with munitions compounds, 19:23570 (R;US) 
In-situ demonstration of radio-frequency enhanced chlorinated 
hydrocarbon remediation, 19:23893 (R;US) 
Innovative fossil fuel fired vitrification technology for soil remedi- 
ation: Phase 1, 19:25903 (R;US) 
Operable Unit 1 remedial investigation report, Eielson Air Force 
Base, Alaska, 19:25973 (R;US) 
Organics in soils and groundwater at non-arid sites (A-1) inte- 
grated demonstration, 19:23894 (R;US) 
Public participation in UMTRA Project program management, 
19:23840 (R;US) 
Summary of canister overheating incident at the Carbon Tetra- 
chloride Expedited Response Action site, 19:23885 (R;US) 
Technology summary of the in situ bioremediation demonstration 
(methane biostimulation) via horizontal wells at the Savannah 
River Site Integrated Demonstration Project, 19:23775 (R;US) 
Use a Preliminary Requirements Identification Document (PRID) 
data base to identify facility documents and components and 
to establish an operating envelope, 19:23841 (R;US) 
Removal 
Effects of seedbed preparation, irrigation, and water harvesting on 
seedling emergence at the Nevada Test Site, 19:23861 (R;US) 
Sampling 
Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 
Final work plan: Expedited Site Characterization of the IES In- 
dustries, Inc., Site at Marshalltown, lowa: Ames Expedited 
Site Characterization Project, Version 1.0, 19:25961 (R;US) 
Professional judgment in the Data Quality Objectives process: A 
Bayesian approach to screening assessment, 19:25967 (R;US) 
Seismic Effects 
Savannah River site disaggregated seismic spectra, 19:25278 
(RA;US) 
Site specific seismic hazard calculations at deep soil sites, 
19:25279 (RA;US) 
Sorption 
Sorption of water vapour by the Na*-exchanged clay-sized frac- 
tions of some tropical soil samples, 19:25222 (R;XA) 
Sorptive Properties 
Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992-February 24, 1993, 
19:23479 (R;US) 
Spectral Response 
Site specific seismic hazard calculations at deep soil sites, 
19:25279 (RA;US) 
Thorium 232 
Population doses from terrestrial gamma exposure in China, 
19:26120 (IA;XA) 
Vitrification 
Vitrification of NORM wastes, 19:23687 (R;US) 
Vitrification testing of soil fines from contaminated Hanford 100 
Area and 300 Area soils, 19:23744 (R;US) 
Washing 
Evaluation of soil washing for radiologically contaminated soils, 
19:23760 (R;US) 
Water Influx 
Analysis of physical properties controlling steady-state infiltra- 
tion rates on tropical savannah soils, 19:25920 (R;XA) 


SOLAR FURNACES 


Testing the goodness of fit of selected infiltration models on soils 

with different land use histories, 19:25921 (R;XA) 
SOLAR ABSORBERS 

Corrosion in solar heating systems: 
(R;DK;In Danish) 

Development of the KIPPOD-IN-DIAPR solar thermal receiver: 
Annual report 1.1.92-31.12.92, 19:23976 (R;IL) 

SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

Report on a photovoltaic power generation field test project.: 
Field test project in the good solar radiation area (rest home), 
19:23997 (1;JP;In Japanese) 

Report on a photovoltaic power generation field test project.: 
Sewerage/night soil treatment pliant in the good solar radia- 
tion area, 19:23998 (R;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation test operation in Ishikawa Pre- 
fecture Central Children’s Hall (library and museum in a 
snowy area), 19:23995 (I;JP;in Japanese) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(1;JP;ln Japanese) 

Report on photovoltaic-power-generation field test operation.: 
Field tests on photovoltaic power generation system installed 
on a roof of a railway station (railway station in a standard 
area), 19:23996 (l;JP;ln Japanese) 

Silicon-Film™ photovoltaic manufacturing technology: Annual 
subcontract report, 15 November 1992-15 October 1993, 
19:23990 (R;US) 

Sunrayce 93: The hottest new sport on campus: Technical re- 
port, 19:24943 (R;US) 

SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Automated solar cell assembly team process research: Annual 
subcontract report, 1 January 1993-31 December 1993, 
19:23987 (R;US) 

SOLAR CENTRAL RECEIVERS 

See CENTRAL RECEIVERS 

SOLAR COLLECTORS 

See also FLAT PLATE COLLECTORS 

Improvement of solar collectors durability by means of ventila- 
tion rate optimization, 19:24015 (R;DK;In Danish) 

Securing and coating of cover plates in solar collectors: Tem- 
perature requirements to joints and improvement of cover 
plates, 19:24016 (R;DK;In Danish) 

SOLAR ENERGY 

Site-specific solar resource measurements for industrial solar 
applications, 19:23969 (R;US) 

Solar chemical heat pipe: Closed-loop reformer/methanator at 
the solar furnace of the Weizman Institute, 19:23971 (R;IL) 

Techno-economical study of solar energy technologies in Rus- 
sia and in Israel and development of conceptions for the use 
of solar energy in various fields, 19:23977 (R;iL) 

SOLAR ENERGY CONVERSION 

Chemical reactions in a solar furnace. 2. Direct heating of a ver- 
tical reactor in an insulated receiver: Experiments and 
computer simulations, 19:23974 (R;IL) 

Energy transfer processes in solar energy conversion: Progress 
report, April 1, 1993—March 31, 1994, 19:23980 (R;US) 

Proceedings of the Eighteenth DOE Solar Photochemistry Re- 
search Conference, 19:23983 (R;US) 

Solar chemical heat pipe in a closed loop, 19:23973 (R;IL) 

SOLAR FLARES 

Yohkoh gamma-ray spectral observations - YGSO, 19:26596 

(RA;FR) 
SOLAR FURNACES 

Availability of direct normal radiation for solar furnace process- 

ing: A case study, 19:23970 (R;US) 


Final report, 19:24010 
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SOLAR HEATING SYSTEMS 


SOLAR HEATING SYSTEMS 

Corrosion in solar heating system with glycol used as the circu- 
lating heat transfer fluid, 19:24013 (RA;DK;In Danish) 

Corrosion in solar heating systems: Final report, 19:24010 
(R;DK;In Danish) 

Corrosion of the electric heating units in a solar heating system, 
19:24012 (RA;DK;In Danish) 

Importance of oxygen diffusion for corrosion in solar heating 
systems, 19:24011 (RA;DK;in Danish) 

SOLAR NEUTRINOS 

First results from SAGE Il, 19:26425 (R;US) 

Neutrino oscillations in noisy media, 19:26436 (R;US) 
SOLAR RADIATION 

See also DIRECT SOLAR RADIATION 

Site-specific solar resource measurements for industrial solar 
applications, 19:23969 (R;US) 

SOLAR RECEIVERS 

See also CENTRAL RECEIVERS 

A solarized Brayton engine based on turbo-charger technology 
and the DLR receiver, 19:24006 (R;US) 

Development of the KIPPOD-IN-DIAPR solar thermal receiver: 
Annual report 1.1.92-31.12.92, 19:23976 (R;IL) 

Nak pool-boiler bench-scale receiver durability test: Test results 
and materials analysis, 19:24008 (R;US) 

SOLAR THERMAL POWER PLANTS 

The DOE Solar Thermal Electric Program, 19:24007 (R;US) 
SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 
SOLAR WATER HEATERS 

Small commercial solar heaters for domestic water heating - 
performance testing and effect measurements: Summary of 
measurement and simulation results, 19:24009 (R;DK;In Dan- 
ish) 

SOLAR WIND 

Laboratory relations between the solar wind dynamic pressure 
and the magnetospheric structures of the earth and comets, 
19:26916 (RA;FR) 

SOLDER FLUXES 
See METALLURGICAL FLUX 
SOLDERING 

A novel lead-free solder replacement, 19:25036 (R;US) 

Assembly feasibility and reliability studies of surface mount circuit 
boards manufactured with lead-free solders, 19:25440 (R;US) 

SOLDERING FLUXES 
See METALLURGICAL FLUX 
SOLID ELECTROLYTE FUEL CELLS 
Augmentation 

Research and development of a solid electrolyte fuel cells.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 

Auxiliary Systems 

Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 

Battery Separators 

Research and development of a solid electrolyte fuel cells.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;in 
Japanese) 

Research and development of solid electrolyte fuel cells, 
19:24856 (IA;JP;in Japanese) 

Research and development of solid oxide fuel cells.: Develop- 
ment of elementary technologies, 19:24861 (IA;JP;in 
Japanese) 

Capacity 
Research and development of a solid electrolyte fuel cells.: De- 


velopment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 


Classification 
Research and development of a solid electrolyte fuel cells.: Re- 


search on power generation system, 19:24848 (IA;JP;In 
Japanese) 


Electric Power Industry 
Research and development of solid oxide fuel cells.: Research 
on power generation system, 19:24862 (IA;JP;In Japanese) 
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Electrochemical Cells 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 
Research and development of solid oxide fuel cells.: Research 
on power generation system, 19:24862 (IA;JP;in Japanese) 
Electrodes 
Research and development of solid electrolyte fuel cells, 
19:24856 (IA;JP;In Japanese) 
Engineering 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 
Manufacturing 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;In 
Japanese) 
Materials 
Synthesis, processing and properties of materials for SOFCs, 
19:24869 (R:US) 
Mechanical Structures 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24848 (IA;JP;in 
Japanese) 
Modular Structures 
Research and development of solid oxide fuel cells, 19:24866 
(IA;JP;in Japanese) 
On-Site Power Generation 
Research and development of solid oxide fuel cells.: Research 
on power generation system, 19:24862 (IA;JP;In Japanese) 
Pertormance 
Effect of operating parameters and anode gas impurities upon 
polymer electrolyte fuel cells, 19:24867 (R;US) 
Plasma Arc Spraying 
Research and development of a solid electrolyte fuel cells.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 
Portable Equipment 
Research and development of solid oxide fuel cells, 19:24866 
(IA;JP;In Japanese) 
Sintering 
Research and development of a solid electrolyte fuel cells.: De- 
velopment of elementary technologies, 19:24846 (IA;JP;In 
Japanese) 
Research and development of solid electrolyte fuel cells, 
19:24856 (IA;JP;In Japanese) 
Stacks 
Research and development of a solid electrolyte fuel cells.: Re- 
search on power generation system, 19:24857 (IA;JP;In 
Japanese) 
Systems Analysis 
Research and development of solid oxide fuel cells.: Research 
on power generation system, 19:24862 (IA;JP;in Japanese) 
Theoretical Data 
Research and development of a solid electrolyte fuel cells.: Re- 


search on power generation system, 19:24848 (IA;JP;In 
Japanese) 


SOLID SCINTILLATION DETECTORS 


See also BGO DETECTORS 

PLASTIC SCINTILLATION DETECTORS 
Effect of pulse time gate on Csl(TI) light output, 19:25598 (RA;XJ) 
Thin GSO scintillator for neutron detection, 19:25678 (R;US) 


SOLID STATE LASERS 


See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
Design of a fieldable laser system for a sodium guide star, 
19:25445 (R;US) 
Properties of Ce:LiSrAIF, and Ce:LiCaAIF, ultraviolet lasers, 
19:25446 (R;US) 


SOLID STATE PHYSICS 


Israel Physical Society annual meeting 1994, 19:26300 (I;IL) 





SOLID WASTES 
See also MINERAL WASTES 
TAILINGS 
WOOD WASTES 

Qualification of radionuclide inventory based on measured dose 
rates, 19:23737 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility, 19:23780 (R;US) 

Radiological performance assessment for the E-Area Vaults 
Disposal Facility: Appendices A through M, 19:23781 (R;US) 

Solid Waste Program technical baseline description, 19:23749 
(R;US) 

Solid waste 30-year volume summary, 19:23730 (R;US) 

SOLIDS 

High resolution spectroscopy in solids by nuclear magnetic res- 
onance, 19:26707 (|;BR;In Portuguese) 

Nonlinear effects in interactions of swift ions with solids, 
19:26787 (R;US) 

On the role of dynamic stresses in phase transformations under 
irradiation, 19:25014 (IA;RU;in Russian) 

Report on the 15th international conference on particle tracks in 
solids, 3-7 September 1990, at Marburg, Germany, 19:26254 
(IA;XA) 

Sludge Treatment and Extraction Technology Development: Re- 
sults of FY 1993 studies, 19:23679 (R;US) 

Spin system dynamics in angular distribution of oriented nuclei 
gamma-radiation in large heterogeneous broadening with al- 
lowance for electric quadrupole interactions, 19:26723 
(IA;RU;In Russian) 

Ultrasonic characteristics of solid and liquid materials, 19:24994 
(MY) 

SOLITONS 
Quark solitons from effective action of QCD, 19:26363 (IA;IL) 
SOLUTIONS 
See also AQUEOUS SOLUTIONS 
PROCESS SOLUTIONS 

Colorimetric determination of low pH with malachite green: Re- 
vision 1, 19:25209 (R;US) 

Heat generation in stored Redox wastes, 19:23650 (R;US) 

SOLVENT EXTRACTION 

Elaborated reprocessing separation of minor actinides from 
high-level radioactive raffinates. The DIAMEX process, 
19:25142 (R;FR;In French) 

Kinetics of uranyl nitrate extraction by mono amides, 19:25143 
(R;FR;In French) 

SOMATIC CELLS 

See also THYMOCYTES 

Sensitivity of germinal and somatic cells to induction of sister 
chromatid exchanges by gamma radiation In vivo., 19:26140 
(IA;MX;In Spanish) 

SONDES 

See PROBES 
SONIC MEASUREMENTS 

See ACOUSTIC MEASUREMENTS 
SOOT 

An in-cylinder study of the particulate/NO, trade-off in a Di 
Diesel Engine: Draft of final report, 19:24933 (R;US) 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 

Separation of diese! soot particles with a combination of an ag- 
glomerator and a centrifugal speparator, 19:24946 (IA;DE;In 
German) 

SORGHUM 

Agronomical and physiotechnical characterization of mutant 
lines in sorghum., 19:26086 (IA;MX;In Spanish) 

Comparison of the phenotypic variability in F2 and Mz popula- 
tions of sorghum attained by hybridization and mutagenesis 
respectively., 19:26088 (IA;MX;in Spanish) 

SOUTHEAST REGION 

See USA 

SOUTHWEST REGION 
See USA 


SPECTROMETERS 


SOVIET UNION 
See USSR 
SPACE HEATERS 
Performance of polish home stoves, 19:24870 (R;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

See also SPACE PROPULSION REACTORS 

Converter performance TFE Verification Program: Final test re- 
port, 19:24173 (R;US) 

Lunar surface fission power supplies: 
19:24178 (R;US) 

Summary of space nuclear reactor power systems, 1983-1992, 
19:24174 (R;US) 

Unreviewed Safety Question Determination for TOPAZ II ura- 
nium fuel pellet production at the Plutonium Handling Facility 
(PF-4), Technical Area 55, Los Alamos National Laboratory, 
19:23528 (R;US) 

SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE PROPULSION REACTORS 

Estimates of the radiation environment for a nuclear rocket en- 
gine, 19:24172 (R;US) 

Nuclear rockets: High-performance propulsion for Mars, 
19:24176 (R;US) 

Scoping calculations of power sources for nuclear electric 
propulsion, 19:24179 (R;US) 

SPACE REFLECTION 

See P INVARIANCE 

SPACE VEHICLES 
Heat Source Technology Programs monthly progress report, 
January 1994, 19:23929 (R;US) 
SPACE-TIME 
Possibility of extending space-time coordinates, 19:26317 (R;XA) 
SPACERS 
New coil end design for the RHIC Arc dipole, 19:25487 (R;US) 
SPARK IGNITION ENGINES 

Hydrogen-air mixing evaluation in reciprocating engines, 
19:24938 (R;US) 

Injector spray characterization of methanol in reciprocating en- 
gines, 19:24937 (R;US) 

Spark ignited turbulent flame kernel growth: 
January—December 1991, 19:24934 (R;US) 

Spark ignited turbulent flame kernel growth: 
January—December, 1992, 19:24935 (R;US) 

SPECIAL PRODUCTION REACTORS 

See also K REACTOR 

Savannah River Plant - Project 8980 engineering and design 
history: Volume II, 19:24340 (R;US) 

Savannah River Site TEP-SET tests uncertainty report, 
19:24647 (R;US) 

SPECIFIC HEAT 

Electronuclear target with water used as a coolant, 19:25514 

(R;XJ;in Russian) 
SPECIFICATIONS 

Research and development of a phosophoric acid fuel cell 
power generation system.: Researches on a total system, 
19:24815 (IA;JP;in Japanese) 

SPECTRA 
See also ALPHA SPECTRA 
GAMMA SPECTRA 

Matrix Manipulation Program: MAMA version 3.0, 19:27164 

(R;NO) 
SPECTRA UNFOLDING 

Absolute calibration and monitoring of a spectrometric channel 

using a photomultiplier, 19:25623 (R;XJ) 
SPECTRAL SHIFT 

Measurement of charge radii difference for Hafnium nuclei using 
laser resonance fluorescence method, 19:26502 (R;XJ;In 
Russian) 

SPECTROMETERS 
See also BETA SPECTROMETERS 
ELECTRON SPECTROMETERS 
FISSION FRAGMENT SPECTROMETERS 


Radiation issues, 


Annual report, 


Annual report, 
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SPECTROMETERS 


FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 

MAGNETIC SPECTROMETERS 

MASS SPECTROMETERS 

MULTIPARTICLE SPECTROMETERS 

NMR SPECTROMETERS 

TIME-OF-FLIGHT SPECTROMETERS 

Facility for study on solids by the differential PAC technique un- 
der pressure up to 30 Pa, 19:25585 (IA;RU;in Russian) 

High resolution spectrometer of slow positron lifetime, 19:25590 
(IA;RU;In Russian) 

Inclusive cross sections of neutral resonances generated in 
nucleus-nucleus interactions at relativistic energies, 19:25612 
(RA;RU) 

Nuclear recoil spectrometer, 19:25613 (RA;RU) 


SPECTROSCOPY 
See also ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
MASS SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
Far infrared spectroscopy of Ge film deposited on a piece of Si 
wafer and single crystal Ge, 19:24996 (I;MY;In Malay) 
High resolution spectroscopy in solids by nuclear magnetic res- 
onance, 19:26707 (1:BR;In Portuguese) 
SALOME. User’s guide, 19:27170 (R;SE) 


SPENT FUEL CASKS 
A comparison of spent fuel shipping cask response to 10 CFR 
71 normal conditions and realistic hot day extremes, 
19:25386 (R;US) 
Impact analysis of spent fuel jacket assemblies, 19:25326 (R;US) 
Radioactive scrap metal market study: Use of RSM by electric 
utility industry for spent fuel storage, 19:23758 (R;US) 


SPENT FUEL ELEMENTS 
Experiences with source terms for LWR fuel in long-term safety 
analyses of repositories, 19:23648 (R;DE;in German) 
Influence of the arrangement of emplacement fields on the long- 
term safety of a salt dome repository, 19:23647 (R;DE;in 
German) 


SPENT FUEL STORAGE 

See also AWAY-FROM-REACTOR STORAGE 

Advances in spent fuel dry storage technology for CANDU reac- 
tors, 19:23549 (RA;XA) 

Comparison of dry and wet methods to store spent nuclear fuel, 
19:23759 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 1, Appendix 
F, Nevada Test Site and Oak Ridge Reservation Spent Nu- 
clear Fuel Management Programs, 19:23623 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, Appendix D, Part 
B: Naval spent nuclear fuel management, 19:23621 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs, 
Draft Environmental Impact Statement: Volume 1, Appendix 
D: Part A, Naval Spent Nuclear Fuel Management, 19:23620 
(R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 1, Appendix 
C, Savannah River Site Spent Nuclear Fuel Mangement Pro- 
gram, 19:23619 (R;US) 

SPENT FUELS 
Branching Ratio 

Effective calculation algorithm for nuclear chains of arbitrary 

length and branching, 19:27126 (RA;IL) 


884 ERA Vol. 19, No. 9 


Decay 
Effective calculation algorithm for nuclear chains of arbitrary 
length and branching, 19:27126 (RA;IL) 


Dissolution 
Comparison of uranium dissolution rates from spent fuel and 
uranium dioxide, 19:23720 (R;US) 
Dry Storage 
Materials considerations for dry storage of aluminum clad spent 
nuclear fuels, 19:23777 (R;US) 


Environmental impacts 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix B: 
Idaho National Engineering Laboratory Spent Nuclear Fuel 
Management Program, 19:23794 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix A: 
Hanford Site Spent Nuclear Fuel Management Program, 
19:23796 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs draft 
environmental impact statement: Summary, 19:23793 (R;US) 


Land Transport 
Decision-aids for enhancing intergovernmental interactions: The 
Pre-notification Analysis Support System (PASS), 19:24768 
(R;US) 
Management 
Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs draft 
environmental impact statement: Summary, 19:23793 (R;US) 


Quantitative Chemical Analysis 
Paim content of production metal, 19:23540 (R;US) 


Radioactive Waste Management 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 1, Appendix 
C, Savannah River Site Spent Nuclear Fuel Mangement Pro- 
gram, 19:23619 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix B: 
Idaho National Engineering Laboratory Spent Nuclear Fuel 
Management Program, 19:23794 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs, 
Draft Environmental Impact Statement: Volume 1, Appendix 
D: Part A, Naval Spent Nuclear Fuel Management, 19:23620 
(R;US) 

Department of Energy Programmatic Spent Nuclear Fuel Man- 
agement and Idaho National Engineering Laboratory 
Environmental and Restoration and Waste Management Pro- 
grams Draft Environmental Impact Statement: Volume 1, 
Appendix E, Spent nuclear fuel management programs at 
other generator/storage locations, 19:23622 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, Appendix D, Part 
B: Naval spent nuclear fuel management, 19:23621 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
draft environmental impact statement: Volume 1, Appendix A: 
Hanford Site Spent Nuclear Fuel Management Program, 
19:23796 (R;US) 





Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, 19:24753 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part A, 
19:23795 (R;US) 

Radioactive Waste Processing 

Fort St. Vrain graphite site mechanical separation concept se- 

lection: Final report, 19:23755 (R;US) 
Radiometric Analysis 
The use of curium neutrons to verify plutonium in spent fuel and 
reprocessing wastes, 19:23904 (R;US) 
Reprocessing 
Dramatic change at T Plant, 19:23545 (R;US) 
Spent Fuel Storage 

Comparison of dry and wet methods to store spent nuclear fuel, 
19:23759 (R;US) 

Materials considerations for dry storage of aluminum clad spent 
nuclear fuels, 19:23777 (R;US) 

Radioactive scrap metal market study: Use of RSM by electric 
utility industry for spent fuel storage, 19:23758 (R;US) 

Spent nuclear fuel discharges from US reactors 1992, 19:23714 
(R;US) 

Transport 

Development of prediction system of dose equivalent rate 

around a package, 19:26112 (IA;JP) 
Transport Regulations 

An assessment of the potential impacts on irradiated nuclear 
fuel transportation operations of applying: ICRP publication 60 
recommendations to transport regulations, 19:23910 (IA;JP) 

Waste Transportation 

Department of Energy Programmatic Spent Nuciear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, Appendix D, Part 
B: Naval spent nuclear fuel management, 19:23621 (R;US) 

Interfaces between transport and geologic disposal systems for 
high-level radioactive wastes and spent nuclear fuel: A new 
international guidance document, 19:23546 (R;US) 

One approach to accepting and transporting spent fuel from 
early-generation reactors with short fuel assemblies, 
19:25364 (IA;JP) 

SPIN ECHO 
Neutron optics using transverse field neutron spin echo method, 
19:26767 (RA;JP) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINOR FIELDS 

Generalized phase transformations of spinor fields, 19:26310 

(R;XA) 
SPONTANEOUS FISSION 
Nuclear two-body fragmentation: from spontaneous decay with 
multifragmentation, 19:26500 (IA;RU) 
SPRAY PONDS 
See COOLING PONDS 
SPRAYS 
SPRAYS 

Nonlinear optical diagnostics of diesel spray: Final report, Au- 
gust 3, 1987—July 31, 1991, 19:24932 (R;US) 

Report on photovoltaic power generation field test operation.: 
Photovoltaic power generation field test operation in wide 
area park in Hiroshima (park in the standard area), 19:23994 
(1;JP;ln Japanese) 

SPRING-8 STORAGE RING 

Simulation of electron/positron convertor for SPring-8, 19:25552 

(RA;JP;In Japanese) 
SPRUCES 

COz2-gas-exchange and transpiration of open-grown Norway 
spruce during the year in higher elevations of the Southern 
Black Forest under local air-conditions with and without 
ozone, 19:26174 (R;DE;In German) 


STATE BUILDINGS 


Conclusions of coordinated research into the yellowing of 
spruce at higher elevations of the Black Forest; research site 
Schoellkopf (Freudenstadt), 19:26177 (IA;DE;In German) 

Pollutant exclusion experiments on spruce at the Edelmannshof 
site. Results of physiological and biochemical investigations, 
19:26179 (IA;DE;In German) 

Pollutants exclusion experiment on spruce tree at the Edel- 
mannshof site - basic measurements and material turnover, 
19:26178 (IA;DE;In German) 

SPUR REACTOR 

See SPACE POWER REACTORS 
SR-OF REACTOR 

See ZERO POWER REACTORS 
SRI LANKA 

Zebu cattle farming in Sri Lanka: Production systems and repro- 

ductive characteristics, 19:26065 (RA;XA) 
SRM 
See CALIBRATION STANDARDS 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STACKS 

Innovative coke oven gas cleaning system for retrofit applica- 
tions: Environmental Monitoring Program: Baseline sampling 
program report: Volume 2, Appendix sections 1-7, 19:23361 
(R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-21-6-9 

Effects of internal helium on tensile properties of austenitic 

stainless steels and related alloys at 820°C, 19:25040 (R;US) 
STAINLESS STEEL-304L 

Effects of internal helium on tensile properties of austenitic 
stainless steels and related alloys at 820°C, 19:25040 (R;US) 

Type 304L stainless steel surface microstructure: Performance 
in hydride storage and acid cleaning, 19:25041 (R;US) 

STAINLESS STEEL-316L 

Effects of internal helium on tensile properties of austenitic 
stainless steels and related alloys at 820°C, 19:25040 (R;US) 

Fracture under mixed-mode I+Il of the austenitic stainless steel 
316L, 19:24971 (R;FR;In French) 

Surface analysis, by SNMS, of 316L steel exposed to simulated 
BWR conditions, 19:24074 (IA;CH) 

STAINLESS STEELS 

See also CHROMIUM STEELS 

Assessment of thermal embrittlement of cast stainless steels, 
19:25028 (R;US) 

Mixed-mode I/lll fracture toughness of a ferritic/martensitic 
stainless steel, 19:25030 (R;US) 

STANDARD MODEL 

Precision tests of the standard model, 19:26372 (RA;US) 

R parity in standard-like superstring models, 19:26352 (R;IL) 
STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 
STANDARDS 

See also CALIBRATION STANDARDS 

1993 DOE technical standards managers workshop: Proceed- 
ings, 19:27065 (R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

On a possibility to construct a high luminosity 2 x 5 GeV photon 

collider at SLC, 19:25462 (R;XJ) 
STARCH 

Design and construction of a 7,500 liter immobilized cell reactor- 

separator for ethanol production from whey, 19:23960 (R;US) 
START-UP 

Research and development of a phosphoric and fuel cell power 
generation system.: Research and development of a dispersed 
generation type fuel cell power generation system (low- 
temperature low-pressure type), 19:24820 (!A;JP;In Japanese) 

STATE BUILDINGS 
See PUBLIC BUILDINGS 
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STATES (ENERGY) 


STATES (ENERGY) 
See ENERGY LEVELS 
STATISTICAL MODELS 
Modelling of resonance cross sections in the unresolved energy 
region, 19:26520 (IA;BG) 
Static parametric fluctuations give nonstatistical behaviour in 
uncoupled chaotic systems, 19:26270 (R;XA) 
STAUFFER AQUACLAUS PROCESS 
See DESULFURIZATION 
STEADY-STATE FUSION REACTORS 
A comparison of steady-state ARIES and pulsed PULSAR toka- 
mak power plants, 19:27036 (R;US) 
STEAM 
High-temperature hydrogen-air-steam detonation experiments 
in the BNL small-scale development apparatus, 19:24707 
(RA;US) 
Ignition of hydrogen-air-steam mixtures by a hot gas jet, 
19:24709 (RA;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Jointly Sponsored Research Project: Quarterly technical 
progress report, July 1993—September 1993, 19:23460 (R;US) 
Performance of CANDUs: 1971-1993, 19:24155 (RA;XA) 
Structural analysis of steam generator internals following feed 
water main steam line break: DLF approach, 19:24127 (R;IN) 
STEAM LINES 
Structural analysis of steam generator internals following feed 
water main steam line break: DLF approach, 19:24127 (R;IN) 
STEAM SYSTEMS 
COz reduction with efficient technologies, 19:25777 (IA;DE;In 
German) 
STEEL-O00KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-O3KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-18MNV6 
See STEELS 
STEEL-1KH12V2MF 
See CHROMIUM STEELS 
STEEL-20M5 
See MANGANESE STEELS 
STEEL-9KHS 
See CHROMIUM STEELS 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
MANGANESE STEELS 
MARTENSITIC STEELS 
Development of test practice requirements for a standard 
method on fracture toughness testing in the transition range, 
19:24984 (R;DE) 
High adherence copper plating process, 19:25029 (PA;US) 


Permeameter for magnetically soft materials, 19:25421 (R;XJ;In 
Russian) 
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Quality assurance of the reactor pressure vessel of nuclear 
power plants. Determination of the fracture toughness Kjc 
above the ductile-brittle transition region on small test speci- 
mens by means of a conformal mapping, 19:24113 (IA;CH) 

Tribological properties of reactively sputtered nitrides and car- 
bides of titanium, zirconium and hafnium: Final report, 
19:25056 (R;US) 

STELLARATORS 
See also HELIAC STELLARATORS 
Advanced stellarator power plants, 19:27155 (R;US) 
STIRLING ENGINES 
The DOE Solar Thermal Electric Program, 19:24007 (R;US) 
The Utility-Scale Joint-Venture Program, 19:24005 (R;US) 
STOCKS 
See INVENTORIES 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 

Coupling volcanic hazards models to engineering performance 
assessments, 19:23592 (RA;US) 

Establishing in situ conditions of Hanford waste tanks subjected 
to the aging effects of thermal degradation and creep of con- 
crete, 19:23588 (RA;US) 

Infrared signatures for remote sensing, 19:23811 (R;US) 

Lessons learned by the DOE complex from recent earthquakes, 
19:25274 (RA;US) 

RCRA closure plan for underground storage tank 105-C, 
19:23779 (R;US) 

Risk assessment of CST-7 proposed waste treatment and 
storage facilities Volume |: Limited-scope probabilistic risk as- 
sessment (PRA) of proposed CST-7 waste treatment & storage 
facilities. Volume Il: Preliminary hazards analysis of proposed 
CST-7 waste storage & treatment facilities, 19:23670 (R;US) 

Soil pressures due to construction surface loads INEL waste 
tank farm vaults, 19:23587 (RA;US) 

Structural testing of corrugated asbestos-cement roof panels at 
the Hanford Facilities, Richland, Washington, 19:25284 
(RA;US) 

STORAGE RINGS 

See also BROOKHAVEN RHIC 

CESR STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
PETRA STORAGE RING 
SERPUKHOV TEVATRON 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 

Horizontal crab-crossing scheme for 
19:25549 (R;XJ) 

Interaction region issues overview, 19:25522 (RA;JP) 

K4-K10 project TREBLe: two ring exotic beam laboratory, 
19:25506 (IA;RU) 

Minimization of first-turn losses by excited neutrals in charge- 
changing injection of accumulator rings, 19:25553 (R;US) 

Particle motion in crystalline beams, 19:25541 (R;US) 

Research in accelerator physics (theory): Final technical report, 
15 May 1993-14 May 1994, 19:25451 (R;US) 

Study of the effect of the space charge using SYNCH, 19:25542 
(R;US) 

The high current effect in the beam adjustment for NSRL elec- 
tron storage ring, 19:25545 (R;XA) 


tau-charm factory, 





STORES 
See COMMERCIAL BUILDINGS 
STORMS 
See also HURRICANES 
TORNADOES 

Changing statistics of storms in the North Atlantic?, 19:25779 
(R;DE) 

Local drainage analysis of the Paducah and Portsmouth Gaseous 
Diffusion Plants during an extreme storm, 19:23835 (RA;US) 

Sensitivity analysis of numerically-simulated convective storms 
using direct and adjoint methods, 19:25751 (R;US) 

STRAIN GAGES 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 19:23552 (iA;JP) 

STRATEGIC PETROLEUM RESERVE 

Drawdown and distribution management manual for the Strate- 
gic Petroleum Reserve: Revision 4, 19:23492 (R;US) 

Strategic Petroleum Reserve: Annual/quarterly report, 19:23491 
(R;US) 

STRAW 

50 kW-gasifier: Gasification of straw based on the two-step pro- 
cess. Gas purification. Operation of motors using gas from 
straw. Reduction of Hz concentration in gasification gas, 
19:23942 (R;DK;In Danish) 

Handling of straw for combustion, 19:23958 (RA;FIl) 

Residues from a circulating fluidized-bed system: Utilization of 
residual products from a multi-circulating fluid bed (Circulating 
Fluidized-Bed), 19:24060 (R;DK;In Danish) 

Utilization of straw in district heating and CHP plants, 19:23950 
(RA;FIl) 

STREAMER SPARK CHAMBERS 

Study of relativistic hypernuclei, A-nuclei and A-A collisions by 
means of a streamer chamber spectrometer, 19:25601 
(RA;RU) 

STRESS ANALYSIS 

PRINT2: Stress Time History Postprocessor Printing Program, 
19:27113 (CM;US) 

RING: Code for Calculating Peak Stresses Based on the Brittle 
Ring Test, 19:27117 (CM;US) 

STRING MODELS 

See also SUPERSTRING MODELS 

First quantized noncritical relativistic Polyakov string, 19:26318 
(R;XA) 

Topological Landau-Ginzburg formulation and integrable struc- 
ture of 2 dimensional ring theory, 19:26327 (IA;IL) 

Topologically stable Z - strings in the supersymmetric standard 
model, 19:26324 (R;XA) 

STRONTIUM 

Review and assessment of technologies for the separation of 

strontium from alkaline and acidic media, 19:23677 (R;US) 
STRONTIUM 90 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 

Kinetics of distribution of © Sr in Beijing-white layers, 19:26103 
(R;CN;In Chinese) 

Radiological effect of caesium-137 and strontium-90 on aquatic 
system of the pathway of the discharged liquid radioactive 
waste, 19:26034 (R;TH;In Thai) 

STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
STRONTIUM TITANATES 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, December 1993—February 1994, 19:25220 
(R;US) 

STRONTIUM ISOTOPES 

See also STRONTIUM 90 

Fission-product strontium activity, 19:23542 (R;US) 
STRONTIUM OXIDES 

Electronic structure and energies of alkaline earth oxides: MgO, 
CaO and SrO, 19:26688 (R;XA) 


High field magnetoresistance of Lay 99Sto.9;CuO4,5, 19:26883 
(R;US) 


SULFUR 


STRONTIUM TITANATES 
Determination of interface structure and bonding at atomic reso- 
lution in the STEM, 19:25150 (R;US) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 

See also SCALE MODELS 

Analysis of a two-bladed, teetering-hub turbine using the 
ADAMS® software, 19:24029 (R;US) 

STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STURM-LIOUVILLE EQUATION 

Finite element discretization of Hamiltonian systems: application 

to a driven problem with a regular singularity, 19:27158 (RA;CH) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBMARINES 

Bathymetric navigation of autonomous underwater vehicles us- 
ing a multibeam sonar and a Kalman filter with relative 
measurement covariance matrices, 19:25430 (R;NO) 

Model-based ocean acoustic passive localization, 19:25712 
(R;US) 

SUBSURFACE STRUCTURES 
Determination of earthquake design loads for a high level nu- 
clear waste repository facility, 19:23599 (RA;US) 
SUBURBS 
See URBAN AREAS 
SULFATE MINERALS 

Sulfides, sulfates and searching for ore: an isotopic approach, 

19:25927 (RA;NO) 
SULFATES 

See also POTASSIUM SULFATES 

Development and testing of a high-resolution model for tropo- 
spheric sulfate driven by observation-derived meteorology, 
19:25752 (R;US) 

Isotope composition of atmospheric sulphate near sour (H2S- 
rich) gas processing facilities in Alberta, Canada, 19:25763 
(RA;NO) 

Mobility of sulphur during early diagenesis in freshwater peat: 
evidence from stable sulphur isotopes, 19:25939 (RA;NO) 

Retention of deposited sulphate in acid forest soils determined 
by sulphur isotope and mass balances, 19:25937 (RA;NO) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, December 1993—February 1994, 19:25220 
(R;US) 

SULFIDE MINERALS 

See also PYRITE 

Sulfides, sulfates and searching for ore: an isotopic approach, 
19:25927 (RA;NO) 

SULFIDES 
See also HYDROGEN SULFIDES 
IRON SULFIDES 
MOLYBDENUM SULFIDES 
RUTHENIUM SULFIDES 
TIN SULFIDES 

Depositional and diagenetics 5**S signatures in 2.0 Ga od 
black shales: isotope constraints for the sulphur source of 
ultramafic-hosted Ni-Cu sulphide ores, Pechenga, Russia, 
19:26199 (RA;NO) 

SULFOX PROCESS 
See DESULFURIZATION 
SULFUR 

Dimuon and vector-meson production in p-w and s-w interac- 
tions at 200 GeV/c/ nucleon, 19:26416 (IA;RU) 

Isotope abundance measurements of microgram quantities of 
sulphur, 19:25157 (RA;NO) 
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SULFUR 32 REACTIONS 


SULFUR 32 REACTIONS 

Multiple break-up of nuclei: experiments with ARGUS at the 
Hahn-Meitner-institut Berlin, 19:26537 (IA;BG) 

Strange and non-strange baryon production in ultrarelativistic 
sulphur-tungsten and sulphur-sulphur collisions, 19:26594 
(R;NO) 

SULFUR 34 

Evaluation of the sulphur budget of forest ecosystems (Black 
Forest) by means of stable sulphur isotope analysis. Pt. 2: 
Spatial variability of S-isotopic composition in soil and needle 
samples, 19:26176 (1A;DE;In German) 

Mobility of sulphur during early diagenesis in freshwater peat: 
evidence from stable sulphur isotopes, 19:25939 (RA;NO) 


SULFUR CYCLE 
Evaluation of the sulphur budget of forest ecosystems (Black 
Forest) by means of stable sulphur isotope analysis. Pt. 2: 
Spatial variability of S-isotopic composition in soil and needle 
samples, 19:26176 (IA;DE;In German) 


SULFUR DIOXIDE 

Advanced separation technology for flue gas cleanup: Quarterly 
technical report No. 8, [January—March 1994], 19:24057 (R;US) 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, January 1—March 
31, 1994, 19:24046 (R;US) 

Development and application of a quasi-continuously working 
system for measuring the immission of acid air pollutants like 
HCI, NOz and SOz using an active collector. Pt. 2, 19:25193 
(IA;DE;In German) 

Development and testing of a high-resolution model for tropo- 
spheric sulfate driven by observation-derived meteorology, 
19:25752 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler systems: Technical progress report No. 6, January— 
March 1994, 19:24039 (R;US) 

Integrated dry NO,/SO2 emissions control system low-NO, 
combustion system retrofit test report: Test report, August 6- 
October 29, 1992, 19:24054 (R;US) 

Investigation of combined SO2/NO, removal by Ceria Sorbents: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:24050 (R;US) 

Investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, October 1993—December 
1993, 19:24049 (R;US) 

investigation of combined SO2/NO, removal by ceria sorbents: 
Quarterly technical progress report, January 1993—March 
1993, 19:24048 (R:US) 

Sonic enhanced ash agglomeration and sulfur capture: Nine- 
teenth quarterly technical progress report, January 3, 
1994—March 27, 1994, 19:23352 (R;US) 

Spectroscopic database for multispectral UV laser remote sens- 
ing measurements, 19:25877 (R;US) 


SULFUR FLUORIDES 


SF, as a greenhouse gas: an assessment of Norwegian and 
global sources and the global warming potential, 19:25856 
(R;NO) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

IGR NO,/SO, control technology: Quarterly report, January 1, 
1994—March 31, 1994, 19:24056 (R;US) 


SULFUR SULFIDES 
See SULFUR 
SUPERCONDUCTING CABLES 
A progress report on the production of 1.8 million feet of super- 
conducting cable for the Relativistic Heavy lon Collider 
Project at BNL, 19:25484 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 


Measurement of surface resistance of high-T. superconductors, 
19:26858 (R;DK) 


Progress on RF superconductivity at Saclay, 19:25493 (R;FR) 
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SUPERCONDUCTING COMPOSITES 

Effects of interlayer coupling on the magnetic and transport 
properties of superconducting multilayers and high- 
temperature superconductors, 19:26857 (R;US) 

Mesoscopic persistent current correlations in the presence of 
strong magnetic fields, 19:26868 (IA;IL) 

SUPERCONDUCTING FILMS 

4He ion channeling in Y-Ba-Cu-O film on SrTiO substrate, 
19:26825 (IA;RU;In Russian) 

Complex microwave conductivity of YBa,Cu3;07 in magnetic 
fields up to 500T, 19:25085 (R;US) 

Critical current anisotropy and magnetization relaxation of 
YBCO irradiated thickness film, 19:26882 (IA;RU;In Russian) 

Damage of Y-Ba-Cu-0 film crystal lattice under 3.075 MeV “He 
ion irradiation, 19:26826 (IA;RU;In Russian) 

Effects of interlayer coupling on the magnetic and transport 
properties of superconducting multilayers and _ high- 
temperature superconductors, 19:26857 (R;US) 

Onset of vortices in thin superconducting strips and wires, 
19:26867 (IA;IL) 

Study of multilayer submicron thickness structure by character- 
istic X-ray excited by average energy protons, 19:26766 
(IA;RU;In Russian) 

Two dimensional superconductivity and effects of magnetic field 
in YBazCu307, 19:25067 (IA;IL) 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

The market potential for SMES in electric utility applications: Fi- 

nal report, 19:24733 (R;US) 
SUPERCONDUCTING MAGNETS 

Construction details and test results from RHIC sextupoles, 
19:25485 (R;US) 

Cryogenics for the muon g-2 superconducting magnet system, 
19:25543 (R;US) 

Partial lifetime test of an SSC Collider dipole, 19:25488 (R;US) 

Performance of field measuring probes for SSC magnets, 
19:25483 (R;US) 

Power supplies and quench protection for the Tokamak Physics 
Experiment, 19:27048 (R;US) 

Status of superconducting magnet development (SSC, RHIC, 
LHC), 19:25489 (R;US) 

Superconducting magnets with a ferromagnetic yoke of the win- 
dow frame type for field induction of ~ 3,6 T, 19:25516 
(R;XJ;In Russian) 

The ramp rate dependence of the sextupole field in supercon- 
ducting dipoles, 19:25469 (R;US) 

SUPERCONDUCTING SUPER COLLIDER 

Partial lifetime test of an SSC Collider dipole, 19:25488 (R;US) 

Test results on the SSC Low Energy Booster rf cavity, 19:25540 
(R;US) 

SUPERCONDUCTING WIRES 
Superconducting wire and cable for RHIC, 19:25486 (R;US) 
SUPERCONDUCTIVITY 
Solid State Technology Branch of NASA Lewis Research Cen- 
ter: Fifth Annual Digest, 19:26886 (R;US) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 
u* SR studies of magnetic properties of boron carbide super- 
conductors, 19:25084 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERDEFORMED NUCLEI 
Evidence for octupole vibration in the superdeformed well of 
10®Hig, 19:26454 (R;US) 
SUPERFUND 
See US SUPERFUND 
SUPERLATTICES 

Recent pulsed Sr activities at UT-MSL/KEK, 19:26780 (RA;US) 

Semiclassical theory of magneto transport in superlattices, 
19:26871 (IA;IL) 

The magnetic structure of holmium-erbium superlattices, 
19:24968 (R;US) 





SUPERSTRING MODELS 
R parity in standard-like superstring models, 19:26352 (R;IL) 
Supersymmetry and light quark masses in a realistic superstring 
model, 19:26350 (R;IL) 
TeV scale leptoquarks as a signature of standard-like super- 
string models, 19:26351 (R;IL) 
Twistor-like type 2 superstring with the heterotic (2,0) and (4,0) 
worldsheet supersymmetry, 19:26315 (R;XA) 
SUPERSYMMETRY 
yyproduction of non-strongly interacting SUSY particles at 
hadron colliders, 19:26386 (R;DE) 
Antifield dependence of anomalies, 19:26346 (R;NL) 
Brownian motion and the heat equation on superspace and 
anyspace, 19:26344 (R;NL) 
Higgs physics at e*e™ linear colliders, 19:26385 (R;DE) 
SUSY in the sky, 19:26342 (R;NL) 
Search for supersymmetry at CDF, 19:26394 (R;US) 
Sigma models in (4,4) harmonic superspace, 19:26303 (R;DE) 
Wess-Zumino-Novikov-Witten models based on Lie superalge- 
bras, 19:26304 (R;DE) 
SUPERTANKERS 
See TANKER SHIPS 


SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 


SUPPORTS 

See also FOUNDATIONS 

A comparison of response spectrum and direct integration anal- 
ysis methods as applied to a nuclear component support 
structure, 19:24643 (RA;US) 

Seismic qualification of gloveboxes and contained safety-class 
components through substructure and sequential analysis, 
19:25308 (RA;US) 

SURFACE BARRIER DETECTORS 

Energy response characteristics of silicon surface barrier detec- 

tor, 19:25639 (RA;JP) 
SURFACE CONTAMINATION 

Embedded surface radioactivity, radon, and radon progeny in 
domestic atmospheres, 19:25829 (RA;Fl) 

Production test IP-644-D fuel surface crud monitor irradiation, 
19:24571 (R;US) 

SURFACE MINING 

Near-source observations from single and multiple cylindrical 

explosions in a coal mine, 19:23411 (R;US) 
SURFACE TREATMENTS 

Minutes of the third annual workshop on chromate replacements 
in light metal finishing, 19:25034 (R;US) 

Synthesis and characterization of thin layers Fe-Al-O get by ions 
beams or evaporation, 19:25026 (R;FR;In French) 

SURFACE WATERS 
See also COASTAL WATERS 
SEAS 
WATER RESERVOIRS 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 2A, Analytical data packages 
September—October 1991 sampling, 19:25211 (R;US) 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 2B: Analytical data packages, January— 
February 1992 sampling, 19:25212 (R;US) 

Hypothesis testing in the Maimai Catchments, Westland: A 
Progress report, 19:26023 (R;NZ) 

Robust water temperature retrieval using multi-spectral and 
multi-angular IR measurements, 19:26032 (R;US) 

UMTRA project water sampling and analysis plan, Maybell, Col- 
orado, 19:25894 (R;US) 

UMTRA project water sampling and analysis plan, Naturita, Col- 
orado, 19:25893 (R;US) 

SURFACE WAVES (SEISMIC) 

See SEISMIC SURFACE WAVES 
SURFACE-ACTIVE AGENTS 

See SURFACTANTS 


SWITZERLAND 


SURFACTANTS 
Investigation of oil recovery improvement by coupling an interfa- 
cial tension agent and a mobility control agent in light oil 
reservoirs: Technical progress report, September—December 
1993, 19:23450 (R;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY-1 REACTOR 
Evaluation of severe accidents at Surry and Grand Gulf Nuclear 
Power Plants resulting from earthquakse during shutdown 
conditions, 19:24637 (RA;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
See also SLURRIES 
Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
5D, 5'3C, 5180, 5S, and 6®’Sr system ground water and hy- 
drogenic deposits at Aespoe, Sweden, 19:26017 (RA;NO) 
Carbon isotope composition of methane in crystalline rocks of 
the Siljan impact structure in Sweden, 19:26198 (RA;NO) 
Geological documentation of the Norrkoeping-Oskarshamn re- 
gion in south-eastern Sweden, 19:25978 (R;SE) 
Plan 93. Costs for management of the radioactive waste from 
nuclear power production, 19:24194 (R;SE) 
Radon levels in the 1988 Swedish housing stock, 19:25830 
(RA;Fl) 
The DIALOGUE project. Report from the Actors group, 
19:27082 (R;SE) 
The DIALOGUE project. Report of the Gaming group on the 
structure and content of the project, 19:27083 (R;SE) 
The DIALOGUE project: The right decision? A sociological 
evaluation of the project, 19:24769 (R;SE;In Swedish) 
Uranium recovery in Sweden. History and perspective, 
19:27081 (R;SE) 
SWIERK EWA REACTOR 
See EWA REACTOR 
SWIERK MARIA REACTOR 
See MARIA REACTOR 
SWINE 
A blocking ELISA for detecting antibodies against Ausjeszky’s 
disease virus and its application in serological screening, 
19:26077 (RA;XA) 
The development of Aujeszky’s disease diagnosis in Thailand, 
19:26076 (RA;XA) 
SWIRL FLOW 
See VORTEX FLOW 
SWITZERLAND 
A transport and dispersion model performance evaluation using 
the results of a tracer experiment in complex terrain, 
19:25874 (RA;CH) 
Mesoscale transport of atmospheric trace gases across the cen- 
tral Alps: The TRANSALP-90 tracer experiment, 19:25871 
(RA;CH) 
Meteorological conditions during September-October 1990, 
19:25870 (RA;CH) 
Modelisation of the three-dimensional wind field above the 
alpine region, 19:25876 (RA;CH) 
PSI annual report 1993: General part, 19:27072 (I;CH;in German) 
Paul Scherrer Institut annual report 1993. Annex |: Annex |: PSI 
nuclear and particle physics newsletter 1993, 19:26299 (1;CH) 
Paul Scherrer Institut annual report 1993. Annex Il: Annex II: 
PSI life sciences and institute for medical radiobiology 
newsletter 1993, 19:26048 (1;CH) 
Paul Scherrer Institut annual report 1993. Annex IIIA: Annex 
IIIA: PSI condensed matter research and material sciences 
progress report 1993, 19:26700 (I;CH) 
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SWITZERLAND 


Paul Scherrer Institut annual report 1993. Annex IV: Annex IV: 
PSI nuclear energy research progress report 1993, 19:24069 
(1;CH) 
Results of tracer experiments over complex alpine terrain, 
19:25872 (RA;CH) 
Simulation of transport and dispersion of tracer releases, 
19:25869 (RA;CH) 
Tracer experiment to study air flow across the Alps: A contribu- 
tion to subproject TRACT, 19:25873 (RA;CH) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED PHOTON SOURCE 
SPRING-8 STORAGE RING 
Experiments planned to be made with the synchrotron radiation 
source: Collection of papers, 19:25417 (R;DE;In German) 
The status of the ESRF, 19:25450 (1;XC) 
SYNCHROTRONS 
See also COSY STORAGE RING 
FERMILAB ACCELERATOR 
IPNS-| SYNCHROTRON 
JINR SYNCHROTRON 
SERPUKHOV TEVATRON 
Ring energy and current considerations for spallation neutron 
source, 19:25459 (R;US) 
SYNTHETIC-APERTURE RADAR 
Developments in ground-penetrating radar at LLNL, 19:25725 
(R;US) 
Synthetic aperture radar processing with tiered subapertures, 
19:25700 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 
Research and development of solid oxide fuel cells.: Research 
on power generation system, 19:24862 (IA;JP;In Japanese) 


: 


T CODES 
TAURUS: 3-D Finite Element Code Postprocessor, 19:27107 
(CM;US) 
TAILINGS 
See also MILL TAILINGS 
OIL SAND TAILINGS 
Enhanced radium level in tin mining areas in Malaysia, 
19:25950 (IA;XA) 
TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 
SEIEI-MARU Japan's first low-level radioactive waste transport 
ship, 19:23556 (IA;JP) 
TANKS 
Cleaning 
Harmonic analysis of a representative Generation One Tank 
Waste Retrieval Manipulator, 19:25376 (R;US) 
Decommissioning 
Closure report for underground storage tank 161-R1U1 and its 
associated underground piping, 19:23717 (R;US) 
Deformation 
Buckling analysis of cylindrical waste tank shell, 19:23583 
(RA;US) 
Design 
Implementation of seismic design and evaluation guidelines for 
the Department of Energy high-level waste storage tanks and 
appurtenances, 19:23595 (RA;US) 
Structural design and analysis of the multi-function waste tanks, 
19:23596 (RA;US) 
Structural design requirements and guidelines for the multi- 
functional waste tanks, 19:23597 (RA;US) 
Engineered Safety Systems 
Upgrade of 400,000 gallon water storage tank at Argonne Na- 
tional Laboratory - West to UCR-15910 high hazard seismic 
requirements, 19:25316 (RA;US) 
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Fluid-Structure Interactions 

Sloshing analysis of tanks containing multiple fluid layers, 

19:23574 (R;US) 
Historical Aspects 

The Sort on Radioactive Waste Type model: A method to sort 

single-shell tanks into characteristic groups, 19:23684 (R;US) 
Information Systems 

Case study: Accelerated schedule for MULTI LIMS installation, 

19:23740 (R;US) 
Inventories 

Tank Farm surveillance and waste status summary report for 

February 1994, 19:23724 (R;US) 
Levels 

Evaluation of pressure transducers to measure surface level in 

the waste storage tanks, 19:25377 (R;US) 
Load Analysis 

Continuum soil modeling in the static analysis of buried struc- 

tures, 19:23591 (RA;US) 
Mechanical Properties 

Mechanical models for tanks containing two liquids, 19:25265 

(R;US) 
Mechanical Tests 

Mechanical models for tanks containing two liquids, 19:25265 

(R;US) 
Monitoring 

Tank Farm surveillance and waste status summary report for 

February 1994, 19:23724 (R;US) 
Oscillation Modes 

Effect of viscosity on seismic response of waste storage tanks, 

19:23589 (RA;US) 
Radioactive Waste Storage 

Technology development activities supporting tank waste reme- 

diation, 19:23680 (R;US) 
Recommendations 

Structural design requirements and guidelines for the multi- 

functional waste tanks, 19:23597 (RA;US) 
Remedial Action 

Seismically induced loads on internal components submerged 
in waste storage tanks, 19:23593 (RA;US) 

Teleoperator hand controllers: A contextual human factors as- 
sessment, 19:25373 (R;US) 

Underground storage tank 511-D1U1 closure plan, 19:23490 
(R;US) 

Response Functions 

Impulsive response of nonuniform density liquid in a laterally ex- 

cited tank, 19:23573 (R;US) 
Safety 

Quarterly report on Defense Nuclear Facilities Safety Board rec- 
ommendation 90-7 for the period ending September 30, 1993, 
19:23725 (R;US) 

Safety Analysis 

Buckling analysis of cylindrical waste tank shell, 19:23583 
(RA;US) 

Local strains in waste tank deflagration analysis, 19:23590 
(RA;US) 

The comparison of DYNA3D to approximate solutions for a par- 
tially full waste storage tank subjected to seismic loading, 
19:23601 (RA;US) 

Seismic Effects 

Conditions for which SSI effects in HLW waste tanks are small, 
19:23584 (RA;US) 

Effect of viscosity on seismic response of waste storage tanks, 
19:23589 (RA;US) 

Implementation of seismic design and evaluation guidelines for 
the Department of Energy high-level waste storage tanks and 
appurtenances, 19:23595 (RA;US) 

Impulsive response of nonuniform density liquid in a laterally ex- 
cited tank, 19:23573 (R;US) 

Seismically induced loads on internal components submerged 
in waste storage tanks, 19:23593 (RA;US) 

The comparison of DYNASD to approximate solutions for a par- 


tially full waste storage tank subjected to seismic loading, 
19:23601 (RA;US) 





Upgrade of 400,000 gallon water storage tank at Argonne Na- 
tional Laboratory - West to UCR-15910 high hazard seismic 
requirements, 19:25316 (RA;US) 

Soil-Structure Interactions 

Conditions for which SSI effects in HLW waste tanks are small, 
19:23584 (RA;US) 

Continuum soil modeling in the static analysis of buried struc- 
tures, 19:23591 (RA;US) 

Optimization of mathematical models for soil structure interac- 
tion, 19:23754 (R;US) 

Soil pressures due to construction surface loads INEL Waste 
Tank Farm vaults, 19:23756 (R;US) 

Structural analysis of Hanford’s single-shell 241-C-106 tank a 
first step toward waste-tank remediation, 19:23594 (RA;US) 

Stress Analysis 

Structural analysis of Hanford’s single-shell 241-C-106 tank a 
first step toward waste-tank remediation, 19:23594 (RA;US) 

Structural design and analysis of the multi-function waste tanks, 
19:23596 (RA;US) 

Thermal Analysis 

Infrared scanning of Hanford waste tank S-110 and interpreta- 

tion of surface temperature variation, 19:23753 (R;US) 
Ventilation 

Human reliability analysis for In-Tank Precipitation alignment 
and startup of emergency purge ventilation equipment: Revi- 
sion 2, 19:23782 (R;US) 

Waste Storage 

Evaluation of pressure transducers to measure surface level in 

the waste storage tanks, 19:25377 (R;US) 
TANTALUM 

The influence of tungsten alloying on the mechanical properties 

of tantalum, 19:25038 (R;US) 
TANTALUM 181 TARGET 

Longitudinal momenta and production cross-sections of iso- 
topes formed by fragmentation of a 500 AxMeV °°Kr beam, 
19:26533 (R;DE) 

TANTALUM BASE ALLOYS 

The influence of tungsten alloying on the mechanical properties 

of tantalum, 19:25038 (R;US) 
TANTALUM OXIDES 
Measurement of oxygen distribution profiles using '*O(p,a) re- 
action in a nonresonance region, 19:25184 (IA;RU;In Russian) 

TAR SAND OIL 

See BITUMENS 
TAR SAND TAILINGS 

See OIL SAND TAILINGS 
TAR SANDS 

See OIL SANDS 
TARGET CHAMBERS 

Target area chamber system design for the National Ignition Fa- 

cility, 19:27057 (R;US) 
TARGETS 

See also BERYLLIUM 9 TARGET 
CALCIUM 40 TARGET 
CALCIUM 48 TARGET 
CARBON 12 TARGET 
CARBON 14 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 161 TARGET 
DYSPROSIUM 163 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 208 TARGET 
MAGNESIUM 24 TARGET 
OXYGEN 16 TARGET 
PLATINUM 195 TARGET 
POLARIZED TARGETS 
SILICON 28 TARGET 
TANTALUM 181 TARGET 
THULIUM 169 TARGET 


TERBIUM 147 


TIN 116 TARGET 
TIN 120 TARGET 
TIN 124 TARGET 
TUNGSTEN 184 TARGET 
YTTERBIUM 173 TARGET 
Elements of experimental setups, 19:25505 (RA;RU) 
TATB 
Energetic materials destruction using molten salt, 19:25726 
(R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
The w7°-transient form factor within effective chiral Lagrangian 
approach, 19:26404 (R;XA) 
TAUONS 
See TAU PARTICLES 
TBR TOKAMAK 

Electrostatic turbulence in the Tokamak TBR-1, 19:27014 
(1;BR;In Portuguese) 

Investigation of the resonant helicoidal fields on the activa- 
tion/inhibition of the MHD oscillations in the TBR-1, 19:27015 
(1;BR;In Portuguese) 

TECHNICAL INFORMATION CENTER 
See US DOE 
TECHNICAL SPECIFICATIONS 
See SPECIFICATIONS 
TECHNOLOGY TRANSFER 
A model for laboratory tech transfer investment, 19:24762 (R;US) 
TECHNOLOGY UTILIZATION 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Papers, 
presentations, and conferences for period October 1, 1992- 
March 31, 1994, Volume Il, 19:24760 (R;US) 

Research and development of methods and tools for achieving 
and maintaining consensus processes in the face of change 
within and among government oversight agencies: Progress 
report, October 1, 1992—March 31, 1994, Volume |, 19:24759 
(R;US) 

TEFLON 

A microwave interferometer to measure transient properties, 

19:25714 (R;US) 
TELESCOPES 

An adaptive optics package designed for astronomical use with 
a laser guide star tuned to an absorption line of atomic 
sodium, 19:25695 (R;US) 

Design of a fieldable laser system for a sodium guide star, 
19:25445 (R;US) 

Issues in the design and optimization of adaptive optics and 
laser guide stars for the Keck Telescopes: Revision 1, 
19:25696 (R;US) 

TELLURIUM 
Electron-ion correlation in liquid Te Il, 19:26769 (RA;JP) 
TEMELIN-1 REACTOR 

impact of he Temelin nuclear power plant on the hydrosphere and 
other environmental components, 19:24328 (RA;CZ;In Czech) 

Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 3: 
Waste management and environmental problems in construc- 
tion industry, 19:23657 (R;CZ;in English, Czech) 

TEMPERATURE MEASUREMENT 

Interpolation of scattered temperature data measurements onto 
a worldwide regular grid using radial basis functions with ap- 
plications to global warming, 19:27174 (R;US) 

Use of image processing techniques for heat transfer measure- 
ments using thermochromic liquid crystals, 19:25688 (R;US) 

TENDONS (STRUCTURAL) 

See CABLES 

TERBIUM 

Evaluation of hyperfine field decay parameters on Sn impurity in 

Tb, 19:26750 (IA;RU;In Russian) 
TERBIUM 147 

Beta decay of 478 Tb. Low spin states of '4” Gd, 19:26515 

(R;XJ;in Russian) 
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TERBIUM ADDITIONS 


TERBIUM ADDITIONS 

Hyperfine interactions in Tb-Fe amorphous films, 19:26734 

(IA;RU;In Russian) 
TERBIUM ISOTOPES 

See also TERBIUM 147 

External perturbation of long-level states '47:4°Eu, 16°Tm, 
171,173Tb 49:26471 (IA;RU;In Russian) 

Low temperature orientation of transition range nuclei with 
A=150 in iron and gadolinium, 19:26470 (IA;RU;In Russian) 

TERNARY ALLOY SYSTEMS 

Disordered magnetic system Moessbauer 

19:26747 (IA;RU;In Russian) 
TERRESTRIAL ECOSYSTEMS 

CERES progress report: Phases 1 and 2, 19:25880 (R;US) 

Calcite deposits in drill cores USW G-2 and USW GU-3/G-3 at 
Yucca Mountain, Nevada: Preliminary report, 19:25238 (R;US) 

Conceptual model of ecosystems in landscape of Uranium Min- 
ing of Andujar (Spain), 19:25917 (R;ES;In Spanish) 

Development of stochastic indicator models of lithology, Yucca 
Mountain, Nevada, 19:23699 (R;US) 

Draft environmental impact statement for the realignment of 
McGuire Air Force Base, Burlington County, New Jersey, 
19:25750 (R;US) 

Project ARINUS: 7. State of the art and perspectives, 19:26175 
(1A;DE;in German) 

RESRAD soil concentration guidelines for the Old F-Area Re- 
tention Basin, 19:25997 (R;US) 

The terrestrial ecosystem program for the Yucca Mountain 
Project, 19:23639 (R;US) 

TEST FACILITIES 

Thermal and seismic impacts on the North Ramp at Yucca 
Mountain, 19:23703 (R;US) 

Wind/hybrid power system test facilities in the United States and 
Canada, 19:24028 (R;US) 

TEST REACTORS 

See also ATR REACTOR 
ETR REACTOR 
FRCTF REACTOR 
HFIR REACTOR 
HIFAR REACTOR 
JMTR REACTOR 
PROTEUS REACTOR 

Meeting in Washington, DC to discuss the engineering test re- 

actor, May 2, 1955, 19:24344 (R;US) 
TESTING 
See also LEAK TESTING 
PERFORMANCE TESTING 

Research and development of a phosphoric acid fuel cell power 
generation system.: Research and development of a thermal 
power plant substitution fuel cell power generation system 
(high-temperature, high-perssure type), 19:24829 (IA;JP;In 
Japanese) 

TESTOSTERONE 
Measurement of dihydro testosterone by radioimmunoassay after 
celite column chromatography, 19:26047 (1;BR;In Portuguese) 

TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TEXTOR TOKAMAK 

Edge modelling for TEXTOR, 19:26957 (RA;HU) 

Properties of the TEXTOR boundary layer, 19:26946 (RA;HU) 
TFTR DEVICE 

See TFTR TOKAMAK 
TFTR REACTORS 

See TFTR TOKAMAK 
TFTR TOKAMAK 

A scintillating-fiber 14-MeV neutron detector on TFTR during DT 
operation, 19:26967 (R;US) 

Detection of alpha particles via observation of He I! line emis- 


sion in the lithium pellet cloud during DT operation in TFTR, 
19:26969 (R;US) 


spectroscopy, 


Differential phase reflectometry for edge profile measurements 
on TFTR, 19:26902 (R;US) 

Fusion safety regulations in the United States: Progress and 
trends, 19:27051 (R;US) 
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High beta and confinement studies on TFTR: Progress report, 
15 April 1993-14 April 1994, 19:26906 (R;US) 

Radiation shielding for TFTR DT diagnostics, 19:26986 (R;US) 

Review of recent D-T experiments from TFTR, 19:26985 (R;US) 

Technology issues for decommissioning the Tokamak Fusion 
Test Reactor, 19:27049 (R;US) 

THAILAND 

Diversity of post-partum ovarian activity in white lumpoon cattle 
monitored by progesterone radioimmunoassay, 19:26068 
(RA;XA) 

Reproductive disorder control and herd health monitoring pro- 
gramme for improvement of dairy production in Thailand, 
19:26072 (RA;XA) 

THALLIUM IONS 

Construction of TSL lector equipment with spectral resolution for 
the determination of thermally stimulated luminescence (TSL) 
properties of NaCl: TI* induced by UV-visible radiation., 
19:25579 (1;MX;In Spanish) 

THALLIUM OXIDES 
Nuclear spin relaxation in high-Te superconductors: Final report, 
19:26874 (R;DE;in German) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL ANALYSIS 

Development of heat-transfer and thermal-analysis code for 
radioactive-material packages (CRISCAT), 19:25345 (IA;JP) 

RELAP5/MODS3 code manual, 19:25413 (R;US) 

THERMAL DIFFUSIVITY 

Application of logarithmic method to determine the thermal diffu- 
sivity of graphite and ceramics by laser flash method, 
19:25420 (R;JP;In Japanese) 

THERMAL EFFLUENTS 

The use of remotely sensed data as a tool in urban heat island 

investigations: An overview, 19:25815 (R;US) 
THERMAL NEUTRONS 

Determination of the thermal neutron absorption cross section 
for rock samples by a single measurement of the time decay 
constant, 19:26639 (R;PL) 

THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 

Integrated technological development of phosphoric acid fuel 
cells.: Trial fabrication and operational research on a fuel cell 
power generation system for business use, 19:24847 
(IA;JP;in Japanese) 

Relationships between bacterial and environmental parameters 
in Italian coastal sites, 19:24045 (I;IT) 

THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL REACTORS 

See also ATR REACTOR 
ATRC REACTOR 
BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
ETR REACTOR 
HFIR REACTOR 
HIFAR REACTOR 
HOR REACTOR 
IEAR-1 REACTOR 
JATR REACTOR 
MARIA REACTOR 
PCTR REACTOR 
PWR TYPE REACTORS 
PEACH BOTTOM-1 REACTOR 
SAPHIR REACTOR 
TRIGA-2-MUSASHI REACTOR 





TRIGA-3-SALAZAR REACTOR 
WWR-S-BUDAPEST REACTOR 

A comparative evaluation of fuel utilisation by different thermal 
reactor systems, 19:24159 (I;IN) 

Generation and validation of a cross section library based on 
ENDF/B-Vi for the AUS neutronics code system, 19:27094 
(R;AU) 

Safety research relevant to thermal hydraulics of the advanced 
thermal reactor (ATR), 19:24136 (RA;XA) 

THERMAL SPRINGS 

Exposures due to high natural radiation background and ra- 
dioactive springs around the world, 19:26117 (IA;XA) 

Measurement of natural radiation in hot spring areas in West 
Java, 19:26021 (IA;XA) 

THERMIONIC DIODES 

Control of a large vacuum wave precursor on the SABRE volt- 
age adder MITL and extraction ion diode, 19:27052 (R;US) 

Improved field geometries for SABRE extraction ion diode oper- 
ation with passive ion sources, 19:27054 (R;US) 

THERMIONIC FUEL ELEMENTS 

Converter performance TFE Verification Program: Final test re- 
port, 19:24173 (R;US) 

THERMIONIC REACTOR EXPERIMENT (TREX) 

See THERMIONIC REACTORS 

THERMIONIC REACTORS 

Converter performance TFE Verification Program: Final test re- 

port, 19:24173 (R;US) 
THERMOCHEMICAL HEAT STORAGE 

A computer model for a multistage adiabatic methanator, 
19:23978 (R;IL) 

Closed loop solar chemical heat pipe, 19:23975 (R;IL) 

Design of a CO2-CH, reformer for a 100 Kw parabolic dish solar 
concentrator, 19:23979 (R;IL) 

THERMODYNAMIC CYCLES 

Research and development of a molten carbonate fuel cell 
power generation system.: Operational researches on a pro- 
totype power plant (matrix-type electrolyte system), 19:24816 
(IA;JP;in Japanese) 

THERMODYNAMIC PROPERTIES 
See also ENTHALPY 
ENTROPY 
SPECIFIC HEAT 
THERMAL DIFFUSIVITY 

Probabilistic modeling on the influence of inaccuracies in thermo- 

dynamic properties on process plant design, 19:23497 (R;NO) 
THERMODYNAMICS 
Super-nonequilibrium thermodynamics in nuclear physics, 
19:26561 (IA;RU) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

Autonomous power system for remote locations, 19:24177 

(R;US) 
THERMOLUMINESCENCE 

Construction of TSL lector equipment with spectral resolution for 
the determination of thermally stimulated luminescence (TSL) 
properties of NaCl: TI* induced by UV-visible radiation., 
19:25579 (1;MX;In Spanish) 

Effect of radiation damage on the infrared properties of apatite, 
19:25955 (I;MY) 

THERMOLUMINESCENT DOSEMETERS 

Calibration of TLD cards to beta ray spectra of °°P, 19:26154 
(R;IL;In Hebrew) 

Evaluation of the neutron dosimeter used by Martin Marietta En- 
ergy Systems, Inc., ability to meet the requirements of the 
American National Standard for Personnel Neutron Dosime- 
ters (neutron energies less than 20 MeV) ANSI N319-1976, 
19:25672 (R;US) 

The study on production of CaSO, (Dy) dosimeters, 19:25671 
(R;TH;In Thai) 

Trapping parameters of CaF2:Dy (TLD-200) used for environ- 
mental dosimetry, 19:25575 (1A;XA) 


THIOETHERS 


THERMONUCLEAR DEVICES 
See also CLOSED PLASMA DEVICES 
ICF DEVICES 
PINCH DEVICES 

Papers presented at the fourteenth international conference on 
plasma physics and controlled nuclear fusion research, 
19:27000 (R;ES) 

THERMONUCLEAR POWER PLANTS 

Advanced stellarator power plants, 19:27155 (R;US) 

Lessons learned from the tokamak Advanced Reactor Innova- 
tion and Evaluation Study (ARIES), 19:27031 (R;US) 

THERMONUCLEAR REACTIONS 

See also MUON-CATALYZED FUSION 

Investigation of the generation of several long-lived radionu- 
clides of importance in fusion reactor technology: Report on a 
Coordinated Research Program sponsored by the Interna- 
tional Atomic Energy Agency, 19:26893 (R;US) 

Study of ® Be + 2° Si system nuclear fusion, 19:26931 (I;BR;In 
Portuguese) 

THERMONUCLEAR REACTOR MATERIALS 

uCF-based 14-MeV high-flux neutron source - a design study, 
19:27030 (RA;US) 

Collection of experimental data for fusion neutronics bench- 
mark, 19:27025 (R;JP) 

Design standard issues for ITER in-vessel components, 
19:26992 (R;US) 

Development of high time-resolution laser flash equipment for 
thermal diffusivity measurements using miniature-size speci- 
mens, 19:27041 (R;JP) 

Radioactivity computation of steady-state and pulsed fusion re- 
actors operation, 19:26996 (R;US) 

Studies of D-Li neutron source: An overview, 19:26994 (R;US) 

THERMONUCLEAR REACTORS 
See also D-T REACTORS 
ION BEAM FUSION REACTORS 
LASER FUSION REACTORS 
PULSED FUSION REACTORS 
STEADY-STATE FUSION REACTORS 

Accelerator & Fusion Research Division: 1993 Summary of ac- 
tivities, 19:25458 (R;US) 

Can nuclear fusion solve the energy problem?, 19:27018 
(RA;CZ;in Czech) 

Description of the new version 4.0 of the tritium model UFOTRI 
including user guide, 19:25964 (R;DE) 

In situ tritium recovery from LizO irradiated in a fast neutron flux: 
BEATRIX-ll, Phase Ii temperature-change canister, 19:27043 
(R;US) 

Investigation of the generation of several long-lived radionu- 
clides of importance in fusion reactor technology: Report on a 
Coordinated Research Program sponsored by the Interna- 
tional Atomic Energy Agency, 19:26893 (R;US) 

Progress report 1992 on fusion technology tasks, 19:27009 
(R;NL) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THIN FILMS 
Atomic structure modifications of diamond-like nanocomposite 
films: Observation by Raman spectroscopy, FTIR and STM, 
19:25107 (R;US) 
lon beam generation and propagation for plasma processing 
applications, 19:26836 (R;US) 
On role of Staebler-Wronski susceptibility in hydrogenated 
amorphous silicon, 19:25115 (I;IT) 
Plasma and ion beam processing at Los Alamos, 19:26834 
(R;US) 
Study of layered structure by positron annihilation technique, 
19:26761 (IA;RU;In Russian) 
Study on structural, electrical and optical properties of micro- 
cristalline Si:H and SiC:H films, 19:25114 (I;IT) 
Thin film soft X-ray absorption filters, 19:25661 (R;SE) 
THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 

See SULFIDES 
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THIOPHENE 


THIOPHENE 
The mechanism of the oligomerization of thiophene-based para- 
quinodimethanes, 19:25231 (R;US) 
THIOPHOSGENE 
See ORGANIC CHLORINE COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
THORIUM 

A comparative study between the dissolution and the leaching 
methods for the separation of rare earths, uranium and tho- 
rium from hydrous metal oxide cake obtained by the alkaline 
digestion of monazite, 19:25197 (R;TH;In Thai) 

Development of an analytical technique for the determination of 
uranium, thorium and rare earth in Thai monazite by neutron 
activation analysis, 19:25199 (R;TH;In Thai) 

Poisson regression analysis of mortality among male workers at 
a thorium-processing plant, 19:26101 (R;US) 

Production test IP-614-A: Irradiation of thorium target elements, 
19:24562 (R;US) 

Report of invention, 19:23519 (R;US) 

Studies on the separation of thorium and uranium on variously 
crosslinked DOWEX 50W resins, 19:23534 (R;IN) 

Studies on uptake of thorium in human body, 19:26123 (IA;XA) 

THORIUM 230 

Surface and subsurface cleanup protocol for radionuclides Gun- 
nison, Colorado, UMTRA Project Processing Site: Revision 3, 
Final report, 19:23843 (R;US) 

THORIUM D 
See LEAD 208 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 

Results from the TMI-2 vessel response analysis, 19:24696 
(RA;US) 

Results of examinations of pressure vessel samples and instru- 
ment tube nozzles from the TMI-2 lower head, 19:24695 
(RA;US) 

Three Mile Island Unit 2 vessel investigation project: Overview, 
19:24694 (RA;US) 

THREE-BODY PROBLEM 

Domain decomposition and generators of direct methods of the 
solution of linear equation systems with general block- 
tridiagonal matrices, 19:27151 (R;XJ;lIn Russian) 

Generators of matrix factorable representations of block- 
tridiagonal and inverse matrices, 19:27150 (R;XJ;In Russian) 

Natural elementary factorization of genera! block-tridiagonal ma- 
trices in case of zero minors of both types, 19:27149 (R;XJ;In 
Russian) 

On the structure of direct representations of inverse matrices to 
the block-tridiagonal ones in case of zero main block angular 
minors, 19:27147 (R;XJ;in Russian) 

Quasi-generalized matrix processes and representations of gen- 
eral block tridiagonal matrices, 19:27148 (R;XJ;in Russian) 

Recent developments in muon catalyzed fusion theory, 
19:26965 (RA;US) 

THREE-DIMENSIONAL CALCULATIONS 
Covariant single-time equations for a system of N spinor parti- 
cles, 19:26370 (R;XJ) 

THROMBOCYTES 

See BLOOD PLATELETS 
THULIUM 

Thulium oxide irradiation, 19:24592 (R;US) 
THULIUM 169 TARGET 

Thulium oxide irradiation, 19:24592 (R;US) 
THULIUM ISOTOPES 

External perturbation of long-level states 147:149Ey, 

171,173Tb, 19:26471 (IA;RU;In Russian) 
THULIUM OXIDES 
Thulium oxide irradiation, 19:24592 (R;US) 
THYLOX PROCESS 
See DESULFURIZATION 
THYMOCYTES 


Cellular and molecular aspects of radiation-induced apoptosis, 
19:26098 (RA;JP;in Japanese) 
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TIGHT SANDS 
See SANDSTONES 
TIHANGE-2 REACTOR 

Introduction of mixed oxide fuel elements in the belgian cores: 

Safety aspects, 19:24094 (RA;IL) 
TIME PROJECTION CHAMBERS 

A gas scintillation TPC to detect asymmetries in muon capture 

by polarized muonic *He, 19:25656 (RA;US) 
TIME-OF-FLIGHT SPECTROMETERS 

Forward spectrometer with an active target "PAMIR’, 19:25604 
(RA;RU) 

KONUS-M, 19:25606 (RA;RU) 

Simulation of particle transport in a novel 14 MeV neutron time- 
of-flight spectrometer, 19:26904 (R;SE) 

TIME-SERIES ANALYSIS 

Taking serial correlation into account in tests of the mean, 

19:25780 (R;DE) 
TIMING CIRCUITS 

Precise time coupler unit in the time analysis system of scat- 

tered gamma radiation, 19:25586 (IA;RU;In Russian) 
TIN 116 

A simple model for the description of two-quasiparticle states in 

even-even nuclei, 19:26464 (IA;BG) 
TIN 116 TARGET 

Configuration splitting of the Gamow-Teller giant resonance in 

the '16.120.124Sn(p n) reactions at 135 MeV, 19:26550 (IA;RU) 
TIN 120 TARGET 

Configuration splitting of the Gamow-Teller giant resonance in 

the '16.120.124Sn(5 n) reactions at 135 MeV, 19:26550 (IA;RU) 
TIN 124 TARGET 

Configuration splitting of the Gamow-Teller giant resonance in 

the '16,120.124Sh(p5 n) reactions at 135 MeV, 19:26550 (IA;RU) 
TIN ALLOYS 

See also BRONZE 

Spin fluctuation in U(in, Sn)3 heavy-fermion paramagnetic, 
19:26742 (IA;RU;In Russian) 

TIN COMPOUNDS 
See also TIN OXIDES 
TIN SULFIDES 

Structural studies on Langmuir-Blodgett ultra-thin films on tin 
(IV) stearate using X-ray diffraction technique, 19:25122 
(I;MY;In Malay) 

TIN OXIDES 

119Sn and 5°Fe nuclei hyperfine interactions in FeoTi;_,SnxOs 
concentrated spin glass, 19:26737 (IA;RU;In Russian) 

Correlation between the structure and optical transition charac- 
teristic energies of annealed tin oxide films, 19:25063 (I;MY) 

On the deposition parameters of indium oxide (lO) and tin oxide 
(TO) by reactive evaporation technique, 19:25226 (I;MY) 

TIN SULFIDES 

Optical and structural characteristics of lead sulfides thin films, 

19:25066 (I;MY;In Malay) 
TISSUE-EQUIVALENT DETECTORS 

Using the tissue-equivalent detectors for definition of electron- 
photon shower energy release profile, 19:25582 (IA;RU;In 
Russian) 

TISSUES 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 

TITANATES 
See also PZT 
STRONTIUM TITANATES 

Bench-scale demonstration of hot-gas desulfurization technol- 
ogy: Quarterly technical progress report, January 1—March 
31, 1994, 19:24046 (R;US) 

Determination of disordered layer thickness on interfaces of 
twins and YBapCu307 film/SrTiO, substrate, 19:26881 
(IA;RU;In Russian) 

Photoferroelectric effects in BaTiO crystals, 19:25136 (R;US) 

TITANIUM 

Determination of the composition and concentration of alloying 
boron in superconducting alloys of Nb-Ti and Nb-Ti-Ta, 
19:25178 (IA;RU;In Russian) 





Search for .~-e*— conversion, 19:26579 (RA;US) 
Study of metallized mutually stirred subsurface layers of glass 
modified by ion beam treatment, 19:25127 (IA;RU;In Russian) 
The final status of a metal surface after multipulse laser irradia- 
tion in an ambient gas, 19:26698 (R;XA) 
TITANIUM ALLOYS 
Influence of shock loading on the structure/property response of 
Ti-48Al-2Cr-2Nb and Ti-24Al-11Nb, 19:25021 (R;US) 
TITANIUM BORIDES 
A new fracture model for ceramics, 19:25099 (R;US) 
TITANIUM CARBIDES 
Tribological properties of reactively sputtered nitrides and car- 
bides of titanium, zirconium and hafnium: Final report, 
19:25056 (R;US) 
TITANIUM NITRIDES 
Tribological properties of reactively sputtered nitrides and car- 
bides of titanium, zirconium and hafnium: Final report, 
19:25056 (R;US) 
TITANIUM OXIDES 
8Sn and 59Fe nuclei hyperfine interactions in Fe2Ti; _,Sn,Os 
concentrated spin glass, 19:26737 (IA;RU;in Russian) 
Nano-crystalline powders and suspensions generated using a 
flow-through hydrothermal process, Part 1: Characterization, 
19:25089 (R;US) 
TJ-1 TOKAMAK 
On the role of impurity radiation on edge turbulence in the TJ-1 
Tokamak, 19:26897 (R;ES) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TNT 
Energetic materials destruction using molten salt, 19:25726 
(R;US) 
Uptake of explosives from contaminated soil by existing vegeta- 
tion at the Joliet Army Ammunition Plant, 19:25140 (R;US) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ASDEX TOKAMAK 
CASTOR TOKAMAK 
DOUBLET-3 DEVICE 
HL-7 TOKAMAK 
ITER TOKAMAK 
NET TOKAMAK 
PBX DEVICES 
TBR TOKAMAK 
TEXTOR TOKAMAK 
TFTR TOKAMAK 
TJ-1 TOKAMAK 
TORE SUPRA TOKAMAK 
A proposal to introduce a turbulence factor into a diffusion coef- 
ficient of a Tokamak plasma, 19:26942 (R;JP) 
Advanced stellarator power plants, 19:27155 (R;US) 
An overview of the TPX neutronics and shielding aspects, 
19:27050 (R;US) 
Anomalous transport in toroidal plasmas: Annual report, [June 
1, 1990—May 31, 1991], 19:26905 (R;US) 
Coaxial plasma gun in the high density regime and injection into 
a helical field, 19:26970 (R;CH) 
Comments on finite Larmor radius models for ion cyclotron 
range of frequencies heating in tokamaks, 19:26983 (R;US) 
Conceptual design for a scintillating-fiber neutron detector for fu- 
sion reactor plasma diagnostics, 19:26966 (R;US) 
Determination of the electronic temperature in the torsatron TJ-| 
Upgrade by the two filters, 19:26898 (R;ES) 
Helical temperature perturbations associated with tearing 
modes in tokamak plasmas, 19:26910 (R;US) 
Lessons learned from the tokamak Advanced Reactor Innova- 
tion and Evaluation Study (ARIES), 19:27031 (R;US) 
Power supplies and quench protection for the Tokamak Physics 
Experiment, 19:27048 (R;US) 
Rotation shear induced fluctuation decorrelation in a toroidal 
plasma, 19:26982 (R;US) 


TRAFFIC CONTROL 


The TPX vacuum vessel and in-vessel components, 19:27047 
(R;US) 

The control system position to the electric probe in the Tokamak 
Novillo., 19:26932 (1;MX;ln Spanish) 

Tokamak power plant burn cycle options, 19:26892 (R;US) 

Tokamak transmutation of (nuclear) waste (TTW): Parametric 
studies, 19:23668 (R;US) 

Travel to Italy for workshop on plasma edge theory: Foreign trip 
report, October 4—7, 1993, 19:27007 (R;US) 

Vacuum system operating experience review for fusion applica- 
tions, 19:27012 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOLUENE 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1991—June 30, 1994, 19:25258 (R;US) 

Transformations of toluene radical cation in ZSM-5 and Sili- 
calite, 19:25251 (R;US) 

TOMATOES 

Effect of low doses of gamma radiation on the growth and yield 
of tomato variety Caramello in the greenhouse 1990-1991, 
19:26060 (R;SY;In Arabic) 

TOMOGRAPHY 
Linear adaptive noise-reduction filters for tomographic imaging: 
Optimizing for minimum mean square error, 19:26056 (R;US) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Steady-state heat and particle removal with the actively cooled 
Phase Ill Outboard Pump Limiter in Tore Supra, 19:27055 
(R;US) 

TORNADOES 

Computer modelling of tornado effects on buildings, 19:25299 

(RA;US) 
TORQUE 
Calculation method for torque transients in drive trains of vari- 
able speed wind turbines after grid failure, 19:24026 (R;NL) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 

Economic impacts of noxious facilities: Incorporating the effects 
of risk aversion, 19:24062 (R;US) 

Toxic chemical release inventory reporting: Questions and an- 
swers (Qs&As), 19:24751 (R;US) 

TPC 
See TIME PROJECTION CHAMBERS 
TRACE AMOUNTS 
Pollutant deposition in dew, 19:25776 (IA;DE;In German) 
TRACE ELEMENTS 
See TRACE AMOUNTS 
TRACER TECHNIQUES 

A paper collection on the first tracer release experiment in a 
subalpine valley, 19:25868 (RA;CH) 

Dipole tracer experiment in a low-angle fracture zone at 
Finnsjoen - results and interpretation. The fracture zone 
project -phase 3, 19:25977 (R;SE) 

TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRACK DETECTORS (GAS) 

See GAS TRACK DETECTORS 
TRACKS 

See PARTICLE TRACKS 
TRAFFIC CONTROL 

Cost estimates for near-term depolyment of advanced traffic 
management systems: Final report, 19:24905 (R;US) 

Display techniques for dynamic network data in transportation 
GIS, 19:24907 (R;US) 
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TRANSFER (HEAT) 


TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFORMERS 

Aging Management Guideline for commercial nuclear power 
plants: Power and distribution transformers, 19:24718 (R;US) 

TRANSIENTS 

Assessment of TRAC-PF1/MOD2 against an inadvertent steam 
line isolation valve closure in the Ringhals 2 power plant, 
19:24317 (R;SE) 

Development of computer codes for the analysis of reactivity in- 
duced transients in PHWRs, 19:24151 (RA;XA) 

TRANSITION ELEMENT ALLOYS 
Electronic structure and relative stability of icosahedral super- 
atoms in Al-transition-metal alloys, 19:26694 (R;XA) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 

COBALT COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
PLATINUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
VANADIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

Comparative and absolute analysis of metallic zirconium by the 

PIXE method, 19:25182 (IA;RU;In Russian) 
TRANSITION ELEMENTS 
See also CHROMIUM 

COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
ZIRCONIUM 

Exploring magnetism and lattice sites by implanting radioactive 
nuclear probes, 19:25001 (IA;RU) 

TRANSITION FLOW 

Analysis of the photodiode boundary layer transition indicator: 
LDRD final report, 19:24906 (R;US) 

Investigation on artificially forced instabilities in a two- 
dimensional laminar boundary layer by means of Particle 
Image Velocimetry, 19:25399 (R;DE;In German) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 

See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSMUTATION 

Radioactivity computation of steady-state and pulsed fusion re- 
actors operation, 19:26996 (R;US) 

The safe, economical operation of a slightly subcritical reactor and 
transmutor with a small proton accelerator, 19:24604 (RA;IL) 

Waste partitioning and transmutation as a means towards long- 
term risk reduction, 19:23660 (R;DE) 

TRANSPLUTONIUM ELEMENTS 

See also AMERICIUM 
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CPD’s potential for processing the higher transuranics, 
19:24538 (R;US) 
TRANSPORT 
See also AIR TRANSPORT 
WASTE TRANSPORTATION 

Packaging- and transportation-related occurrence reports: 1993 
annual report, 19:23559 (R;US) 

Surveying the transportation of radioactive material (STORM) in 
the U.S.A., 19:23554 (IA;JP) 

TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 

Potential impacts of ICRP 60 and 61 on the transportation regu- 
lations, 19:26111 (IA;JP) 

Regulatory Facility Guide for Tennessee, 19:23560 (R;US) 

TRANSPORT THEORY 

See also NEUTRON TRANSPORT THEORY 

Brownian motion and the heat equation on superspace and 
anyspace, 19:26344 (R;NL) 

First massively parallel algorithm to be implemented in 
APOLLO-II code, 19:27127 (RA;IL) 

TRANSPORTATION SECTOR 

Possibilities for the reduction of greenhouse gas emissions in 
the transport sector, 19:24904 (IA;DE;In German) 

Strategies for the reduction of traffic-generated emissions of 
ozone-forming substances in urban areas, 19:25811 
(IA;DE;In German) 

TRANSPORTATION SYSTEMS 
Future directions of lifeline earthquake engineering a DOE per- 
spective, 19:23833 (RA;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
Irradiation and performance of depleted uranium, 19:24547 
(R;US) 

TRANSURANIUM WASTES 

See ALPHA-BEARING WASTES 
TRAUMA 

See INJURIES 
TRAUMATIC SHOCK 

See INJURIES 
TRAVELLING WAVES 

A study of overvoltages in high voltage cables with emphasis on 
sheath overvoltages, 19:24723 (R;NO) 

TREES 

See also SPRUCES 

Current vegetation characteristics within tree-kill zones of F- and 
H-Areas, 19:23823 (R;US) 

TRI-GAS PROCESS 
See COAL GASIFICATION 
TRIGA-2-MUSASHI REACTOR 

Experiments and analyses on the excess reactivity adjustments 

in the TRIGA-2 core, 19:24608 (RA;IL) 
TRIGA-3-SALAZAR REACTOR 

Calculation of fundamental parameters for the dynamical study 
of TRIGA-3-Salazar reactor (Mixed reactor core)., 19:24618 
(I;MX;In Spanish) 

TRIGONAL LATTICES 
Block spins and chirality in Heisenberg model on Kagome and 
triangular lattices, 19:26851 (R;XA) 

TRINITROTOLUENE 

See TNT 
TRIPLET PARTICLES 

See QUARKS 
TRISTAN PROJECT 

See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 

Accelerator issues, 19:25518 (RA;JP) 

The B-factory project at KEK, 19:25520 (RA;JP) 





TRITIATED WATER 

See TRITIUM OXIDES 
TRITICUM 

See WHEAT 
TRITIUM 

Analysis of water and soil from the wetlands of Upper Three 
Runs Creek: Volume 1, Summary report, 19:25990 (R;US) 

Assessment of tritium in the Savannah River Site environment, 
19:23821 (R;US) 

Description of the new version 4.0 of the tritium model UFOTRI 
including user guide, 19:25964 (R;DE) 

Effects of interfering constituents on tritium smears, 19:25685 
(R;US) 

Estimated costs for classified project, 19:23510 (R;US) 

Evaluation of the “machined parts” cask for off-site shipments of 
irradiated lithium, 19:25336 (R;US) 

Experimental analysis of the steady state of muon-catalyzed 
D/T fusion, 19:26964 (RA;US) 

Interim report No. 2 E-N load conversion ratios, 19:24447 (R;US) 

Modified molecular sieves: stationary phase for the gas chro- 
matographic separation of hydrogen isotopes, 19:25218 (R;IN) 

Muon catalyzed fusion theory, 19:26963 (RA;US) 

Production test IP-350-C, E-N demonstration load at H Reactor 
(Part 2, Flattened zone striped loading), 19:24443 (R;US) 

Recent developments in muon catalyzed fusion theory, 
19:26965 (RA;US) 

Technology developments for improved tritium management, 
19:24157 (RA;XA) 

The role of sidestream recycle in hydrogen isotope separation 
and column cascade design, 19:27033 (R;US) 

Tritium extraction furnace, 19:23676 (PA;US) 

Tritium handling experience at TFTR, 19:27046 (R;US) 

Tritium monitoring in natural waters: interlaboratory comparison 
program results for round two, 19:25982 (R;US) 

TRITIUM OXIDES 

Use of magnesium for recovering hydrogen isotopes from triti- 
ated water, 19:27037 (R;US) 

Volatilized tritiated water vapor in the vicinity of exposed tritium 
contaminated groundwater, 19:26171 (R;US) 

TRITIUM RECOVERY 
Tritium recovery from lithium based on cold trap, 19:26997 (R;US) 
TRITON BEAMS 

Observation of Doppler-shifted Ta emission from TFTR tritium 

neutral beams, 19:26984 (R;US) 
TROPICAL REGIONS 
Climatological conditions and thermal comfort in an intertropical 
area: Case of study: Maracaibo (Venezuela), 19:24891 (RA;Fl) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
A statistical description of the types and severities of accidents 
involving tractor semi-trailers, 19:23561 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TUBES 

See also PRESSURE TUBES 

Analysis/control of in-bed tube erosion phenomena in the Flu- 
idized Bed Combustion (FBC) system: Technical progress 
report, January 1, 1994—March 31, 1994, 19:23419 (R;US) 

Analysis/control of in-bed tube erosion phenomena in the Flu- 
idized Bed Combustion (FBC) System: Technical progress 
report No. 5, 19:23418 (R;US) 

Analysis/control of in-bed tube erosion phenomena in the Flu- 
idized Bed Combustion (FBC) system: Technical progress 
report, January 1, 1994—March 31, 1994, 19:23419 (R;US) 

Burst testing of irradiated Zircaloy tubing: Revision 1, 19:24426 
(R;US) 

Importance of oxygen diffusion for corrosion in solar heating 
systems, 19:24011 (RA;DK;In Danish) 

In-vessel ITER tubing failure rates for selected materials and 
coolants, 19:27011 (R;US) 

SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:27108 (CM;US) 


TURBINES 


Structural analysis of steam generator internals following feed 
water main steam line break: DLF approach, 19:24127 (R;iN) 

Summary status report internal corrosion of ribbed aluminum 
process tubes, 19:24494 (R;US) 

Technical progress report for the Magnetohydrodynamics Coal- 
Fired Flow Facility, October 1, 1993—December 31, 1993, 
19:24032 (R;US) 

The stress analysis of feeder pipe coupling of 500 MWe PHWR, 
19:24128 (R;IN) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Effect of boundary conditions on the strength and deformability 
of replicas of natural fractures in welded tuff: Data analysis, 
19:23697 (R;US) 

Estimation of unsaturated zone liquid water flux at boreholes UZ 
No. 4, UZ No. 5, UZ No. 7, and UZ No. 13, Yucca Mountain, 
Nevada, from saturation and water potential profiles, 
19:23582 (R;US) 

Fracture-matrix interaction in Topopah Spring Tuff: Experiment 
and numerical analysis, 19:25975 (R;US) 

Relation between static and dynamic rock properties in welded 
and nonwelded tuff, 19:23701 (R;US) 

Saturation levels and trends in the unsaturated zone, Yucca 
Mountain, Nevada, 19:23614 (R;US) 

Scaling behavior of gas permeability measurements in volcanic 
tuffs, 19:23702 (R;US) 

TUNGSTEN 

Dimuon and vector-meson production in p-w and s-w interac- 
tions at 200 GeV/c/ nucleon, 19:26416 (IA;RU) 

Nature of anomalous change of Fe-57 Moessbauer spectra iso- 
meric shift in small angle boundaries of high pure tungsten 
grains, 19:26732 (IA;RU;In Russian) 

Peculiarities of characteristics of relativistic electron radiation in 
heavy element monocrystals, 19:26634 (IA;RU;In Russian) 

Radiative losses of electrons with energy ~1 GeV in W and Ge 
oriented monocrystals, 19:26633 (IA;RU;In Russian) 

The influence of tungsten alloying on the mechanical properties 
of tantalum, 19:25038 (R;US) 

Thick target spallation product yields from 800 MeV protons on 
tungsten, 19:26589 (R;US) 

TUNGSTEN 179 

Multi-quasiparticle and rotational structures in ‘7° W: Fermi 

alignment, the K-selection rule and blocking, 19:26455 (R;AU) 
TUNGSTEN 184 TARGET 

Strange and non-strange baryon production in ultrarelativistic 
sulphur-tungsten and sulphur-sulphur collisions, 19:26594 
(R;NO) 

TUNGSTEN ALLOYS 

The influence of tungsten alloying on the mechanical properties 

of tantalum, 19:25038 (R;US) 
TUNGSTEN CARBIDES 

Acoustic emission study of structural changes in ionic and ce- 
ramic microheterogeneous materials after hydrogenation and 
irradiation, 19:25079 (IA;RU;In Russian) 

TUNGSTEN COMPLEXES 

1: Redox chemistry of bimetallic fulvalene complexes; 2: Oligo- 

cyclopentadieny| complexes, 19:25245 (R;US) 
TUNNELS 

See also WIND TUNNELS 

Investigation of faulted tunnel models by combined photoelastic- 
ity and finite element analysis, 19:23607 (R;US) 

TURBINE BLADES 
Structural testing of the North Wind 250 composite rotor joint, 
19:24027 (R;US) 
TURBINES 
See also GAS TURBINES 
WIND TURBINES 

Advanced turbine systems program conceptual design and 
product development: Quarterly report, November 1993— 
January 1994, 19:24036 (R;US) 

Advanced turbine systems program conceptual design and 
product development: Quarterly report, August 1993- 
November 1994, 19:24035 (R;US) 
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TURBINES 


Advanced turbine systems program conceptual design and 
product development: Quarterly report, November 1993— 
January 1994, 19:24036 (R;US) 

Integrated technological development of phosphoric acid fuel 
cells.: Research and development of a fuel cell power gener- 
ation system for business use, 19:24838 (IA;JP;In Japanese) 

TURBULENCE 

Experimental studies of Reynolds number dependence of turbu- 

lent mixing and transport, 19:25400 (R;US) 
TURBULENT FLOW 

Capabilities of Reynolds stress turbulence model in applications 
to thermal stratification, 19:24160 (R;US) 

Colloidal particle deposition in turbulent flow, 19:25406 (R;US) 

Experimental studies of Reynolds number dependence of turbu- 
lent mixing and transport, 19:25400 (R;US) 

Numerical simulations of turbulent flow in complex geometries, 
19:23469 (R;NO) 

Phase transitions and connectivity in three-dimensional vortex 
equilibria, 19:25408 (R;US) 

SEARCH: Single-Phase, Turbulent Heat-Transfer Friction- 
Factor Data Base Flow Enhanced Tb, 19:27108 (CM;US) 

TWO-PHASE FLOW 

An experimental investigation of stratified two-phase flow in hor- 
izontal pipes, 19:25410 (R;NO) 

Predictive modeling of particle-laden turbulent flows: Final re- 
port, 19:23424 (R;US) 

Turbulent two-phase flow in bubble columns and stirred fer- 
menters, 19:25411 (R;NO) 

TYCO PROCESS 
See DESULFURIZATION 
TYPE-Iil SUPERCONDUCTORS 
uSR studies of superconductors, 19:25020 (RA;US) 
Geometrical barriers in Type |i superconductors, 19:25047 (R;US) 
TYPE-Iill SUPERCONDUCTORS 
See TYPE-I| SUPERCONDUCTORS 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
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UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
UINTA BASIN 
Reserve estimates in western basins: 
January—March 1994, 19:23493 (R;US) 
UJM 
See JET MODEL 
ULCC 
See TANKER SHIPS 
ULTRASONIC WAVES 
Support minimized inversion of acoustic and elastic wave scat- 
tering, 19:26289 (R;US) 
ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 
A correction of the quantum efficiency of cesium iodide and 
other photocathodes due to the recalibration of the reference 
photomultipliers, 19:25682 (R;IL) 
Electric field effects on the quantum efficiency of Cesium-iodide 
photocathodes in gas media, 19:25681 (R;IL) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Experiences with source terms for LWR fuel in long-term safety 
analyses of repositories, 19:23648 (R;DE;In German) 


Quarterly report, 
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Further development and testing of the dry drilling technology to 
produce deep boreholes for the underground disposal of heat 
generating radioactive wastes: Report on the period 
01.10.1990 - 31.12.1992, 19:23649 (R;DE;In German) 

Influence of the arrangement of emplacement fiekis on the long- 
term safety of a salt dome repository, 19:23647 (R;DE;In 
German) 

Study of the retrievability of radioactive waste from a deep un- 
derground disposal facility: 2nd progress report April 1993 - 
September 1993, 19:23638 (R;NL) 

UNDERGROUND EXPLOSIONS 

An analysis of three nuclear events in P-Tunnel, 19:25742 (R;US) 

Detection and identification of sources of very distant seismic 
events in Western United States using single array seismo- 
grams, 19:25728 (R;IN) 

Free-field ground motions for the nonproliferation experiment: 
Preliminary comparisons with nearby nuclear events, 
19:25733 (R;US) 

The NTS Ground Motion Data Base, 19:25741 (R;US) 

UNDERGROUND FACILITIES 

See also MINES 

TUNNELS 
WIPP 

Geotechnical analysis report, July 1992—June 1993, 19:23636 
(R;US) 

Investigation of faulted tunnel models by combined photoelastic- 
ity and finite element analysis, 19:23607 (R;US) 

Radon problem in underground spaces, 19:25842 (RA;Fl) 

Radon study in underground buildings in Chongqing, China, 
19:25823 (RA;FIl) 

UNDERGROUND GASIFICATION 

See IN-SITU GASIFICATION 

UNDERGROUND SPACE 
Investigation of thermal environment in deep and huge under- 
ground space, 19:24893 (RA;Fl) 

UNDERWATER OPERATIONS 

High pressure water jet cutting in deep water, 19:25428 (R;DE) 
UNDERWATER VEHICLES 

See SUBMARINES 
UNDULATORS 

See WIGGLER MAGNETS 
UNH 

Blending UNH streams of different uranium enrichments, 

19:23506 (R;US) 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 

Abelian Chern-Simons theory as the strong large-mass limit of 
topologically massive abelian gauge theory: the Wilson loop, 
19:26343 (R;NL) 

Baecklund transformations and zero-curvature representations 
of systems and partial differential equations, 19:26347 (R;NL) 

Quantum group gauge theories and covariant quantum alge- 
bras, 19:26332 (R;RU) 

Structure of BRS-invariant local functionals, 19:26345 (R;NL) 

Supersymmetric singlet majorons and cosmology, 19:26362 
(R;XA) 

The universality of the shift of the Chern-Simon parameter for a 
general class of BRS invariant regularizations, 19:26341 (R;NL) 

UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 

See FIELD EFFECT TRANSISTORS 
UNITED STATES OF AMERICA 

See USA 
UNIVERSE 

Creation and development of the universe (symmetry ap- 
proach), 19:26306 (R;XA) 

UNIVERSITIES 
See EDUCATIONAL FACILITIES 





UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 

See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 

See REACTOR FUELING 
URANIUM 

See also DEPLETED URANIUM 

ENRICHED URANIUM 
Accounting 

Redox accountability test program: 

(R;US) 
Adsorption 

Nuclear criticality safety bounding analysis for the in-tank- 
precipitation (ITP) process, impacted by fissile isotopic weight 
fractions, 19:25395 (R;US) 

Bonding 

Pressure bonding Zircaloy-2 clad fuel elements, 19:24412 (R;US) 
Chemical Machining 

Experimental results uranium chemical milling, 19:23526 (R;US) 
Collisions 

Columnar defect pinning in 
YBazCus07, 19:25053 (R;US) 

Counter Current 

Counter current studies on actinide partitioning from sulphate 
bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 

Daughter Products 

Survey of some natural decay-series isotopes in the Wairakei 
geothermal area and possible residence-time applications, 
19:26022 (R;NZ) 

High-Level Radioactive Wastes 

Counter current studies on actinide partitioning from sulphate 
bearing simulated high level waste using CMPO, 19:23533 
(R;IN) 

irradiation : 
Ninth high temperature fuel meeting, 19:24429 (R;US) 
Leaching 

A comparative study between the dissolution and the leaching 
methods for the separation of rare earths, uranium and tho- 
rium from hydrous metal oxide cake obtained by the alkaline 
digestion of monazite, 19:25197 (R;TH;In Thai) 

Measuring Methods 
Cesium-137 as an index of the nuclear materials content of 
coating waste, 19:23651 (R;US) 
Metallurgy 
Uranium metallurgy: Trip report, May 4—6, 1955, 19:23513 (R;US) 
Mill Tailings 

Development of the UMTRA Project Groundwater Environmen- 
tal Impact Statement, 19:23839 (R;US) 

Proceedings of Workshop on Uranium Production Environmen- 
tal Restoration: An exchange between the United States and 
Germany, 19:23826 (R;US) 

Public participation in UMTRA Project program management, 
19:23840 (R;US) 

Mineralization 

Characteristics of gravity and magnetic field and their relation- 
ship with uranium mineralization in northern Guangxi area, 
19:23504 (R;CN;In Chinese) 

Monazites 

Development of an analytical technique for the determination of 
uranium, thorium and rare earth in Thai monazite by neutron 
activation analysis, 19:25199 (R;TH;In Thai) 

Neutron Activation Analysis 

Development of an analytical technique for the determination of 
uranium, thorium and rare earth in Thai monazite by neutron 
activation analysis, 19:25199 (R;TH;In Thai) 

Study of decreasing of uranium interference in tri-sodium phos- 
phate from the Thai monazite processing, 19:25200 (R;TH;in 
Thai) 

Organic lon Exchangers 

Studies on the separation of thorium and uranium on variously 

crosslinked DOWEX 50W resins, 19:23534 (R;!N) 
Processing 
Heat generation in stored Redox wastes, 19:23650 (R;US) 


Initial results, 19:23902 


untwinned single crystal 


URANIUM DIOXIDE 


Radioecological Concentration 

Assessing the environmental availability of uranium in soils and 
sediments, 19:23807 (R;US) 

Uranium in Soils Integrated Demonstration: Technology sum- 
mary, March 1994, 19:23797 (R;US) 

Resins 

Studies on the separation of thorium and uranium on variously 

crosslinked DOWEX 50W resins, 19:23534 (R;IN) 
Sodium Phosphates 

Study of decreasing of uranium interference in tri-sodium phos- 
phate from the Thai monazite processing, 19:25200 (R;TH;In 
Thai) 

Solvent Extraction 

A comparative study between the dissolution and the leaching 
methods for the separation of rare earths, uranium and tho- 
rium from hydrous metal oxide cake obtained by the alkaline 
digestion of monazite, 19:25197 (R;TH;In Thai) 

URANIUM 233 

Additional production of uranium-233, 19:24625 (R;US) 

Production of U-233 metal at Los Alamos and Oak Ridge, 
19:25729 (R;US) 

Production test IP-614-A: Irradiation of thorium target elements, 
19:24562 (R;US) 

URANIUM 234 

Hydro geochemistry of uranium in Aguas de Lindoia (Sao Paulo 

State), 19:23505 (1;BR;In Portuguese) 
URANIUM 235 

Application of cadmium-zinc-telluride detectors in U-235 enrich- 
ment measurements, 19:23909 (R;US) 

Interim report No. 2 E-N load conversion ratios, 19:24447 (R;US) 

Production of U-233 metal at Los Alamos and Oak Ridge, 
19:25729 (R;US) 

Semi-final report (report No. 3) E-N load conversion ratios, 
19:24448 (R;US) 

Uranium burnout values, 19:24580 (R;US) 

Well coincidence counting and analysis, 19:25141 (R;US) 

URANIUM 238 

Application of cadmium-zinc-telluride detectors in U-235 enrich- 
ment measurements, 19:23909 (R;US) 

Hydro geochemistry of uranium in Aguas de Lindoia (Sao Paulo 
State), 19:23505 (1;BR;In Portuguese) 

URANIUM 238 REACTIONS 

Cross section of the 23° U photofission in the quasi-deuteron re- 

gion, 19:26535 (|;BR;In Portuguese) 
URANIUM ALLOYS 

®Be and ''B NMR study of superconductivity in boron doped 
UBey3, 19:26885 (R;US) 

Capsule irradiation of uranium with low alloy additions, 
19:24576 (R;US) 

Hyperfine interactions for tin impurity atoms in Ulng, UCuGe and 
UCu2Gez> intermetallics, 19:25006 (IA;RU;in Russian) 

Interplay of magnetic and superconducting heavy fermion 
ground states, 19:25019 (RA;US) 

PT-IP-280-A-FP, irradiation of alloyed dingot uranium fuel ele- 
ments, 19:24403 (R;US) 

Spin fluctuation in U(in, Sn)3 heavy-fermion paramagnetic, 
19:26742 (IA;RU;In Russian) 

URANIUM COMPOUNDS 
See also URANIUM OXIDES 
Determining uranium speciation in Fernald soils by molecular 
spectroscopic methods: FY 1993 progress report, 19:23804 
(R;US) 
SRTC criticality safety technical review: Nuclear criticality safety 
evaluation 94-02, uranium solidification facility pencil tank 
module spacing, 19:25388 (R;US) 
Uranium settling rates in SRS waste supernate, 19:23788 (R;US) 
URANIUM DEPOSITS 

See also RANSTAD DEPOSIT 

Radiation exposures in Gachin region, 19:25947 (IA;XA) 
URANIUM DIOXIDE 

Comparison of uranium dissolution rates from spent fuel and 
uranium dioxide, 19:23720 (R;US) 
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URANIUM DIOXIDE 


Pilot-scale demonstration of the modified direct denitration pro- 
cess to prepare uranium oxide for fuel fabrication evaluation, 
19:23508 (R;US) 

URANIUM Ii 
See URANIUM 234 
URANIUM IONS 
An hollow cathode ion source as an EBIS injector for metallic el- 
ements, 19:25495 (R;FR) 
URANIUM ISOTOPES 
See also URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 238 
Invention report process for separation of uranium isotopes, 
19:23914 (R;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINERALS 

Characteristics of gravity and magnetic field and their relation- 
ship with uranium mineralization in northern Guangxi area, 
19:23504 (R;CN;In Chinese) 

URANIUM MINES 

Development of the UMTRA Project Groundwater Environmen- 
tal Impact Statement, 19:23839 (R;US) 

Radiation exposure and radiation induced occupational diseases 
in uranium mining using Wismut as an example: Statement of 
the working group on uranium mining and radioactive 
residues of mining (AKURA), 19:26109 (|;DE;in German) 

URANIUM ORES 

UMTRA project office federal employee occupational safety and 

health program pian: Revision 1, 19:23845 (R;US) 
URANIUM OXIDES 

See also URANIUM DIOXIDE 

Comment issue - Production Test IP-333-D: Irradiation of one 
defected UO> fuel element assembly, 19:24438 (R;US) 

Production Test |P-333-D: Irradiation of one defected UO, fuel 
element assembly, 19:24439 (R;US) 

Radioactive contamination screening with laser-induced fluores- 
cence, 19:23863 (R;US) 

URANYL NITRATE HEXAHYDRATE 

See UNH 

URBAN AREAS 

Cost estimates for near-term depolyment of advanced traffic 
management systems: Final report, 19:24905 (R;US) 

Mexico City air quality research initiative: Volume 2, Problem 
definition, background, and summary of prior research, 
19:25814 (R;US) 

Strategies for the reduction of traffic-generated emissions of 
ozone-forming substances in urban areas, 19:25811 
(IA;DE;in German) 

The use of remotely sensed data as a tool in urban heat island 
investigations: An overview, 19:25815 (R;US) 

URINALYSIS 

See URINE 

URINE 

Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 

US CLEAN COAL TECHNOLOGY PROGRAM 

Clean Coal Technology Program: Completing the mission: 
Comprehensive report to Congress, 19:24784 (R;US) 

Report to the United States Congress clean coal technology ex- 
port markets and financing mechanisms, 19:23430 (R;US) 

US DOE 
See also ANL 

BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 

FEED MATERIALS PRODUCTION CENTER 

HAPO 

HANFORD ENGINEERING DEVELOPMENT LABO- 
RATORY 

HANFORD RESERVATION 

IDAHO CHEMICAL PROCESSING PLANT 

IDAHO NATIONAL ENGINEERING LABORATORY 
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INHALATION TOXICOLOGY RESEARCH INSTI- 
TUTE 

LANL 

LAWRENCE BERKELEY LABORATORY 

LAWRENCE LIVERMORE LABORATORY 

NEVADA TEST SITE 

ORGDP 

ORNL 

OAK RIDGE RESERVATION 

PADUCAH PLANT 

PINELLAS PLANT 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

ROCKY FLATS PLANT 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

WIPP 

Y-12 PLANT 

Environmental Policy 
Update on EH-23 activities in Calendar Year 1993, 19:24752 
(R;US) 
Grants 
Listing of awardee names: Active awards, 19:27066 (R;US) 
Health Services 

Audit of health benefit costs at the Department's Management 

and Operating Contractors, 19:27067 (R;US) 
Laboratories 

Guide to research facilities, 19:24758 (R;US) 

International Technology Exchange Division: 1993 Annual re- 
port, 19:24754 (R;US) 

Land Use 
National Environmental Research Parks, 19:25757 (R;US) 
Nuclear Facilities 

Future directions of lifeline earthquake engineering a DOE per- 
spective, 19:23833 (RA;US) 

Guideline to good practices for maintenance facilities, equip- 
ment, and tools at DOE nuclear facilities, 19:27069 (R:US) 

Physical security technologies for weapons complex reconfigu- 
ration facilities, 19:23908 (R;US) 

Occupational Safety 
DOE lockout/tagout safety handbook, 19:23879 (R;US) 
Operation 

Use a Preliminary Requirements Identification Document (PRID) 
data base to identify facility documents and components and 
to establish an operating envelope, 19:23841 (R;US) 

Packaging 

Information management and collection for U.S. DOE’s packag- 

ing and transportation needs in the '90’s, 19:23553 (IA; JP) 
Planning 
The role of clean coal technologies in post-2000 power genera- 
tion, 19:27068 (R;US) 
Radioactive Waste Facilities 
DOE mixed waste treatment capacity analysis, 19:23682 (R;US) 
Radioactive Waste Management 

An overview of the Mixed Waste Landfill Integrated Demonstra- 
tion, 19:23709 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory Envi- 
ronmental Restoration and Waste Management Programs Draft 
Environmental Impact Statement: Volume 1, 19:24753 (R;US) 

Regulations 

Guidance document for revision of DOE Order 5820.2A, Ra- 
dioactive Waste Technical Support Program: Revision 1, 
19:23627 (R;US) 

Remedial Action 

Advanced robotics for decontamination and dismantlement, 

19:25328 (R;US) 
Research Programs 

Ceramic Technology Project: Semiannual progress report for 

April 1993 through September 1993, 19:25088 (R;US) 


Fossil Energy Program annual progress report for April 1993 
through March 1994, 19:24761 (R;US) 
Guide to research facilities, 19:24758 (R;US) 





Standards 
1993 DOE technical standards managers workshop: Proceed- 
ings, 19:27065 (R;US) 
Technology Transfer 
Guide to research facilities, 19:24758 (R;US) 
US GULF COAST 

A coastal hazards data base for the US Gulf Coast, 19:26202 
(R;US) 

US NATIONAL ENERGY CONSERVATION POLICY ACT 

Costs and benefits of industrial reporting and voluntary targets 
for energy efficiency. A report to the Congress of the United 
States: Volume Il: Appendices, 19:24872 (R;US) 

Costs and benefits of industrial reporting and voluntary targets 
for energy efficiency. A report to the Congress of the United 
States: Volume |: Main report, 19:24871 (R;US) 

US NATIONAL ENVIRONMENTAL POLICY ACT 
Integrating the NEPA 216 process with large-scale privatization 
projects under the US Department of Energy, 19:23913 (R;US) 
US NAVAL PETROLEUM RESERVES 
Mitigation Action Plan, 19:23483 (R;US) 
US NRC 

Enforcement actions: Significant actions resolved, medical li- 
censees: Quarterly progress report, January—March 1994; 
Volume 13, Number 1, Part 2, 19:26159 (R;US) 

Nuclear Regulatory Commission Issuances, 19:24780 (R;US) 

Nuclear Regulatory Commission issuances, April 1994: Volume 
39, No. 4, 19:24184 (R;US) 

Regulatory and technical reports (abstract index journal): Com- 
pilation first quarter, January 1994—March 1994, 19:24779 
(R;US) 

Title list of documents made publicly available: Volume 16, 
Number 4, 19:27181 (R;US) 

Topical report review status: Volume 8, No. 1, 19:27180 (R;US) 

US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US SUPERFUND 

Preliminary data report of investigations conducted at the 
Salmon Site, Lamar County, Mississippi: Nevada Environ- 
mental Restoration Project, 19:25907 (R;US) 

The value of perfect information: How much is a crystal ball 
worth?, 19:27099 (R;US) 

USA 

See also CALIFORNIA 
COLORADO 
FLORIDA 
ILLINOIS 
INDIANA 
KANSAS 
LOUISIANA 
MISSISSIPPI 
NEW JERSEY 
NEW MEXICO 
OHIO 
OKLAHOMA 
PENNSYLVANIA 
US GULF COAST 
UTAH 
WEST VIRGINIA 

Report to the United States Congress clean coal technology ex- 
port markets and financing mechanisms, 19:23430 (R;US) 

Strontium isotope characterization of ground water flow systems 
at Yucca Mountain, Nevada, USA, 19:26014 (RA;NO) 

USSR 

Weapons dismantiement issues in 

19:24957 (R;US) 
UTAH 

Geological and petrophysical characterization of the Ferron 
Sandstone for 3-D simulation of a fluvial-deltaic reservoir: 
[Quarterly] report, January 1—March 31, 1994, 19:23438 (R;US) 

Refining of fossil resin flotation concentrates from Western coal: 


Final fifth quarterly report, January 1, 1994—March 31, 1994, 
19:23348 (R;US) 


independent Ukraine, 
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VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 

Absolutely oil-free vacuum - news in vacuum technology 
abroad. (Based on the proceedings of the 2 nd and 3 rd euro- 
pean vacuum conferences).: Part 1 - oil-free pumps up to 
ultrahigh vacuum, 19:25370 (R;XJ;in Russian) 

VACUUM SYSTEMS 

Developments in the vacuum systems of AGS-RHIC, 19:25490 
(R;US) 

Main features of ECR ion source vacuum systems, 19:25513 
(R;XJ) 

Vacuum system operating experience review for fusion applica- 
tions, 19:27012 (R;US) 

VALENCE ELECTRONS 

See ELECTRONS 

VALVES 

ARPO a:.s. valve diagnostics and fatigue life monitoring system, 
19:24222 (RA;XA) 

Ageing of motor operated isolating valve at the Loviisa PWRS 
(IVO), 19:24087 (RA;XA) 

Ageing research - programme of studies related to motor operated 
valves used in Indian nuclear power plants, 19:24223 (RA;XA) 

Approach to evaluation and prediction of lifetime characteristics 
of NPP vaive on the basis of operation data, 19:24088 (RA;XA) 

Assessment of reliability and maintenance of motor operated 
valves at Finnish NPPS, 19:24071 (RA;XA) 

Fluid-driven reciprocating apparatus and valving for controlling 
same, 19:25375 (PA;US) 

Management of ageing of motor operated isolating valve. Work- 
ing material: Report of a meeting held in Espoo, Finland, 7-10 
December 1993, 19:24219 (R;XA) 

Preliminary assessment of valve IST effectiveness, 19:24217 
(R;US) 

Prioritization of motor operated valves based on risk impor- 
tances, 19:24221 (RA;XA) 

Summary of motor-operated valve research program supported 
by United States Nuclear Regulatory Commission, 19:24220 
(RA;XA) 

VANADIUM ALLOYS 
See also ALLOY-TISOAL6V4 
VANADIUM BASE ALLOYS 
Vanadium recycling for fusion reactors, 19:27010 (R;US) 
VANADIUM BASE ALLOYS 

Fusion materials: Technical evaluation of the technology of 
vandium alloys for use as blanket structural materials in fu- 
sion power systems, 19:27004 (R;US) 

VANADIUM COMPOUNDS 

Inelastic neutron scattering and molecular dynamics simulations 
of water adsorbed in the molecular sieves AlIPO,-11, AlIPO,- 
5, AIPO,-8 and VPI-5, 19:26703 (R;US) 

VANADIUM MINERALS 
See MINERALS 
VAPOR COMPRESSION REFRIGERATION CYCLE 

Development of advanced heat pump for hot-tap water supply.: 
Development of the heat exchangers for binary system, 
19:24910 (R;JP;in Japanese) 

VAPOR CONDENSATION 

Gravity dependent condensation pressure drop and heat trans- 
fer in ammonia two-phase heat transport systems, 19:25412 
(R;NL) 

VAPORS 

See also WATER VAPOR 

Program plan for the resolution of tank vapor issues, 19:23726 
(R;US) 

SEAMIST™ in-situ instrumentation and vapor sampling system 
applications in the Sandia Mixed Waste Landfill Integrated 
Demonstration Program, 19:23707 (R;US) 

VARIATIONAL METHODS 

Variational method for the calculation of the ‘surface’ hyper- 
spherical functions for the systems of ZHy-type. The test 
calculation of the dtu-system, 19:26675 (R;XJ;in Russian) 
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VAVILOV-CHERENKOV RADIATION 


VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR MESONS 
See also D*-2010 MESONS 
OMEGA-783 MESONS 
The interquark potential: a QCD lattice analysis, 19:26354 (R;DE) 
VEGETABLE OILS 
Ultrasonic characterization of vegetable oil product, 19:25227 
(I;MY) 
VEGETATION 
See PLANTS 
VENTURI TUBES 
Flow increase: C reactor, 19:24472 (R;US) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VETCH 
See VICIA 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Direct observation of infrared free induction decay of liquid wa- 
ter molecules with a femtosecond OPO at 3 micron, 19:25242 
(R;US) 
Effect of ground state correlations on the charge transition den- 
sities of vibrational states, 19:26498 (R;XJ) 
VICIA 
Observations of advanced lines (Mg) of Vicia (Vicia faba L.) at- 
tained with gamma radiation., 19:26092 (IA;MX;In Spanish) 
VIRAL DISEASES 
A blocking ELISA for detecting antibodies against Ausjeszky's 
disease virus and its application in serological screening, 
19:26077 (RA;XA) 
The development of Aujeszky’s disease diagnosis in Thailand, 
19:26076 (RA;XA) 
VISCOSIMETERS 
Microtextured resonators for measuring liquid properties, 
19:25260 (R;US) 
VISIBLE RADIATION 
Distribution function of the intensity of optical waves in random 
systems, 19:26607 (IA;IL) 
Improved optical diagnostics for the NOVA laser, 19:26968 (R;US) 
VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRIFICATION 
The chemistry of vitrification of high level liquid waste by means 
of a ceramic melter: Experiments on the lab scale, 19:23661 
(R;DE) 
VLcc 
See TANKER SHIPS 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOIDS 
Percolation, wave propagation, and void link up effects in ductile 
fracture, 19:25422 (R;US) 
VOLATILE MATTER 
Demonstration testing and evaluation of in situ soil heating: 
Treatability study work plan, Revision 1, 19:23800 (R;US) 
Final work plan: Expedited Site Characterization of the IES In- 
dustries, Inc., Site at Marshalltown, lowa: Ames Expedited 
Site Characterization Project, Version 1.0, 19:25961 (R;US) 
Triple sorbent thermal desorption/gas chromatography/mass 
spectrometry determination of vapor phase organic contami- 
nants, 19:25148 (R;US) 
VOLCANISM 
Radioactivity outbursts from geophysical events, 19:25954 
(IA;XA) 
VOLCANOES 
Climatic effects of the Pinatubo eruption, 19:25793 (I;DE;in Ger- 
man) 
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VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
On plane nuclear vortex, 19:26473 (RA;XJ) 
Phase transitions and connectivity in three-dimensional vortex 
equilibria, 19:25408 (R;US) 
Two methods for the study of vortex patch evolution on locally 
refined grids, 19:25409 (R;US) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


W 


W. B. MC GUIRE-1 REACTOR 

See MC GUIRE-1 REACTOR 

W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
WAKEFIELD ACCELERATORS 

A generalized method for calculating wake potentials, 19:25472 

(R;FR) 
WALL EFFECTS 

Pellet ablation and wall erosion: 

19:26955 (RA;HU) 
WALLS 

Evaluation of wind/tornado-generated missile impact, 19:25275 
(RA;US) 

The effect of prior out-of-plane damage on the in-plane behavior 
of unreinforced masonary infilled frames, 19:25288 (RA;US) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
UNDERGROUND DISPOSAL 

Hydrogeology, waste disposal, science and politics: Proceed- 

ings, 19:23626 (R;US) 
WASTE FORMS 

Glass consistency and glass performance, 19:23774 (R;US) 

Low-temperature setting phosphate ceramics for stabilization of 
DOE problern low level mixed-waste: Il, Performance studies 
on the final waste forms, 19:23571 (R;US) 

Results of drip tests on sludge-based and actinide-doped 
glasses, 19:23567 (R;US) 

Toxicity Characteristic Leaching Procedure (TCLP) testing of 
Defense Waste Processing Facility (DWPF) projected glass 
compositions, 19:23767 (R;US) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also NONRADIOACTIVE WASTE MANAGEMENT 
RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE TRANSPORTATION 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992— 
June 30, 1993, 19:23477 (R;US) 

Characterization, Monitoring, and Sensor Technology Integrated 
Program (CMST-IP): Technology summary, 19:23625 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part B, 
19:23624 (R;US) 

Department of Energy Programmatic Spent Nuclear Fuel 
Management and Idaho National Engineering Laboratory En- 
vironmental Restoration and Waste Management Programs 
Draft Environmental Impact Statement: Volume 2, Part A, 
19:23795 (R;US) 


Physics and modelling, 





Oak Ridge National Laboratory Technology Logic Diagram: Vol- 
ume 3, Technology evaluation data sheets: Part C, 
Robotics/automation, Waste management, 19:23874 (R;US) 

Pollution prevention and waste minimization tools workshops: 
Proceedings: Part 2, 19:23572 (R;US) 

Proceedings of pollution prevention and waste minimization 
tools workshops: Part 1, 19:24749 (R;US) 

Proceedings of the Neural Network Workshop for the Hanford 
Community, 19:23689 (R;US) 

Quality Assurance Plan, N springs expedited response action, 
19:25984 (R;US) 

Solid Waste Program technical baseline description, 19:23749 
(R;US) 

The US Department of Energy's Student Video Program, 
19:27063 (R;US) 

WASTE OILS 

Problems concerning the microbiological regeneration of a site 
contaminated with used oil: Bibliographic study, 19:23487 
(1;DE;In German) 

WASTE PROCESSING 

See also RADIOACTIVE WASTE PROCESSING 

Technical resource document for assured thermal processing of 
wastes, 19:24930 (R;US) 

WASTE PROCESSING PLANTS 

Flue gas cleaning in the Danish waste incineration plants: Deter- 
mination of different incineration plants efficiency for HCl, SOz, 
heavy metals and dioxins removal, 19:24928 (R;DK;In Danish) 

Interaction analysis method for the Hanford Waste Vitrification 
Plant, 19:23602 (RA;US) 

Report on a photovoltaic power generation field test project.: 
Sewerage/night soil treatment plant in the good solar radia- 
tion area, 19:23998 (R;JP;in Japanese) 

WASTE RETRIEVAL 

Study of the retrievability of radioactive waste from a deep un- 
derground disposal facility: 2nd progress report April 1993 - 
September 1993, 19:23638 (R;NL) 

WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE TRANSPORTATION 
Packaging and transportation-related occurrence reports - 
January-March 1994, 19:23673 (R;US) 
Radioactive waste transportation evaluation for the Fernald En- 
vironmental Management Project, 19:23548 (R;US) 
TRANSCOM: The US Department of Energy (DOE) system for 
tracking shipments, 19:23547 (R;US) 
The double definition of the transport index (T.I): a wrong good 
idea?, 19:23551 (IA;JP) 
WASTE TREATMENT 
See WASTE PROCESSING 


WASTE WATER 
Chemical Analysis 
Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 
Treatability studies of alternative wastewaters for Metal Finish- 
ing Effluent Treatment Facility, 19:23771 (R;US) 
Chemical Composition 
Hydrogeochemical and production controls on NORM in oil- and 
gas-field operations: [Quarterly report], January 1, 1994— 
March 30, 1994, 19:23481 (R;US) 
Filtration 
Treatment of FGD plant wastewater by enhancing microfiltration 
fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 
Natural Radioactivity 
Hydrogeochemical and production controls on NORM in oil- and 
gas-field operations: [Quarterly report], January 1, 1994— 
March 30, 1994, 19:23481 (R;US) 
Nitrification 
Nitrification of highly contaminated waste water with retention of 
biomass: Final report, 19:25959 (R;DE;In German) 


Osmosis 

Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, September 5—-December 
4, 1993, 19:23476 (R;US) 

Development of a membrane-based process for the treatment of 
oily waste waters: [Quarterly] report, December 5, 1992— 
March 4, 1993, 19:23474 (R;US) 

Development of a membrane-based process for the treatment of 
oily waste waters: Technical report, June 5, 1993-September 
4, 1993, 19:23475 (R;US) 

Oxidation 

Catalytic-oxidic treatment of toxic problem waters, 19:26028 

(R;DE;in German) 
Precipitation 

Treatment of FGD pliant wastewater by enhancing microfiltration 
fluxes: Final report, September 1, 1992—December 31, 1993, 
19:24047 (R;US) 

Purification 


Catalytic-oxidic treatment of toxic problem waters, 19:26028 
(R;DE;in German) 


Radioactive Waste Processing 
Source term development for the 300 Area Treated Effluent Dis- 
posal Facility, 19:23738 (R;US) 


Radiochemical Analysis 
Health and environmental chemistry: Analytical techniques, 
data management, and quality assurance: Volume 1, Manual, 
19:25194 (R;US) 


Water Treatment 

Characterization of oil and gas waste disposal practices and 
assessment of treatment costs: Yearly report, July 1, 1992- 
June 30, 1993, 19:23477 (R;US) 

Constructed wetlands for municipal solid waste landfill leachate 
treatment: Final report, 19:24921 (R;US) 

Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
January 1—March 31, 1994, 19:23478 (R;US) 

Leachate treatment system using constructed wetlands, Town of 
Fenton sanitary landfill, Broome County, New York: Final re- 
port, 19:24922 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1992—February 24, 1993, 
19:23479 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, November 25, 1993—March 24, 1994, 
19:23480 (R;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTEFORMS 
See WASTE FORMS 


WASTES 
See also CHEMICAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Applications of biochemical processes in geothermal and other 
industries, 19:24022 (R;US) 

Bench-scale vitrification of low level radioactive waste, 
19:23644 (R;US) 

Buried Waste Integrated Demonstration Technology Prepared- 
ness and Status Report Guidance, 19:23642 (R;US) 

Chemical compatibility of tank wastes in tanks 241-C-106, 241- 
AY-101, and 241-AY-102: Revision 1, 19:23748 (R;US) 

Direct conversion of radioactive and chemical waste containing 
metals, ceramics, amorphous solids, and organics to glass, 
19:23615 (R;US) 

High-volume, high-value usage of flue gas desulfurization 
(FGD) by-products in underground mines - Phase !: 
Laboratory investigations: Quarterly report, October 1993— 
December 1993, 19:23398 (R;US) 

Proceedings of the waste recycling workshop, 19:23645 (R;US) 
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WATER 


WATER 

See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
HOT WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

Aquatic macroinvertebrates and water quality in Sandia 
Canyon, 19:23803 (R;US) 

Calculation of phase equilibria, critical curves and excess func- 
tions for binary and ternary water-oxygen-hydrogen sytems 
up to 200 MPa and 400°C, 19:25234 (R;DE;In German) 

Closure report for underground storage tanks 321-11U1, 321- 
11U2, and 321-11U3 and associated underground piping, 
19:23718 (R;US) 

Determination of trace elements including uranium of water in 
Ramsar area, 19:26019 (IA;XA) 

Direct observation of infrared free induction decay of liquid wa- 
ter molecules with a femtosecond OPO at 3 micron, 19:25242 
(R;US) 

Increase in reactor power ratings through increased H2O and 
DO flow rates, 19:24346 (R;US) 

Remote sensing of liquid water target operations, 19:23920 
(R;US) 

Some NUDET effects due to water containment, 19:25732 (R;US) 

The nuclear physical method for high pressure steam manifold 
water level gauging and its error, 19:25563 (R;CN;In Chinese) 

The significance of interaction potentials of water with other 
molecules in the EOS of high explosives products, 19:25724 
(R;US) 

Thermodynamic analysis of spent pyrochemical salts in the stored 
condition and in viable accident scenarios, 19:23802 (R;US) 
Tritium monitoring in natural waters: interlaboratory comparison 

program results for round two, 19:25982 (R;US) 

Water sprays for mitigation of gaseous explosions in offshore 
modules, 19:23468 (R;NO) 

[Fundamental studies in oxidation-reduction in relation to water 
photolysis]: Final report, February 15, 1990—July 31, 1993, 
19:23981 (R;US) 


WATER COOLANT 
See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 


WATER COOLED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
EWA REACTOR 
HFIR REACTOR 
JMTR REACTOR 
LR-O REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 
Hydrogen mixing experiments in the HDR-containment under 
severe accident conditions, 19:24704 (RA;US) 
INFCE Review. Pt. A: Introduction, fuel cycles and technologies, 
19:24065 (R;NL) 
Irradiated fuel behavior during reactivity initiated accidents in 
LWR's: Status of research and development studies in 
France, 19:24703 (RA;US) 


WATER DISTRIBUTION 
See WATER SUPPLY 


WATER INFLUX 
GRECOe¢ II: A computer code for realistic simulation of fuel parti- 
cle corrosion and water gas formation for the hypothetical case 
of water ingress into the primary system of the HTR-modul: Fi- 
nal report of the EA No. 5/Pt. D, 19:24671 (RA;DE;In German) 
Testing the goodness of fit of selected infiltration models on soils 
with different land use histories, 19:25921 (R;XA) 
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WATER MODERATED REACTORS 
See also ATR REACTOR 
BWR TYPE REACTORS 
ETR REACTOR 
EWA REACTOR 
HFIR REACTOR 
JMTR REACTOR 
LR-O REACTOR 
PWR TYPE REACTORS 
The Monte-Carlo/collision probability hybrid method for LWR as- 
sembly burnup calculations, 19:24072 (RA;IL) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Environmental aspects of disposal of ashes from power plants 
in the Czech Republic, 19:23405 (RA;CZ;In Czech) 
Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 
December 1993, 19:26006 (R;US) 
Proceedings of the second international conference on environ- 
mental impact assessment of all economical activities. Vol. 2: 
Air pollution control and prevention, 19:23404 (R;CZ;In Eng- 
lish, Czech, Slovak) 
Report of second LASFLEUR field campaign for remote sensing 
of vegetation health: ENEA contribution, 19:25916 (R;IT) 
Toxicological evaluation of sediment samples from Burns Har- 
bor, Porter County, Indiana, 19:26036 (R;US) 
WATER PUMPS 
Backup water supplies to K Reactors, 1963, 19:24530 (R;US) 
Partial modification of 190-KW pump No. 1, Project CGI-883: 
Increased process water flow, 100 K, 19:24431 (R;US) 
Performance characteristics modified low lift pumps 100-K Area, 
19:24482 (R;US) 
Performance _ test, 
19:24512 (R;US) 
WATER RESERVOIRS 
See also COOLING PONDS 
Estimation of actual residence time of water in a deep stratified 
artificial lake using 18 measurements, 19:26009 (RA;NO) 
Upgrade of 400,000 gallon water storage tank at Argonne Na- 
tional Laboratory - West to UCR-15910 high hazard seismic 
requirements, 19:25316 (RA;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 
A national program for the determination of 2@°Ra in public wa- 
ter supplies of Iran, 19:26020 (IA;XA) 
Water shut-off times for C overbore charges, 19:24478 (R;US) 
Water supply at Los Alamos during 1991, 19:25966 (R;US) 
WATER TABLES 
Precision and accuracy of manual water-level measurements 
taken in the Yucca Mountain area, Nye County, Nevada, 
1988-1990: Water-resources investigations report 93-4025 
(Yucca Mountain Project), 19:23815 (R;US) 
WATER TREATMENT 
Improving the efficiency of high purity water systems, 19:26031 
(R;US) 
WATER UTILITIES 
Fire conflagration and post-earthquake response of power and 
water lifelines, 19:24924 (RA;US) 
WATER VAPOR 
Commercialization of waste gob gas and methane produced in 
conjunction with coal mining operations: Final report, August 
1992—December 1993, 19:23409 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVE PROPAGATION 
Numerical studies on the electromagnetic properties of the non- 
linear Lorentz Computational model for the dielectric media, 
19:26294 (R;US) 
WAVEGUIDES 
Simplified flangeless unisex waveguide coupler assembly, 
19:25693 (PA;US) 


Additional pumping capacity, 181-D, 





WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 
Chiral anomalies in non-leptonic decays within chiral perturba- 
tion theory at the quark level, 19:26405 (R;XA) 
Heavy flavour physics at LEP, 19:26428 (R;NL) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
A new perspective on electroweak strings, 19:26377 (R;NL) 
Finite temperature effective potential to order g*,A* and the 
electroweak phase transition, 19:26356 (R;DE) 
Higgs physics at ete~ linear colliders, 19:26385 (R;DE) 
Topologically stable Z - strings in the supersymmetric standard 
model, 19:26324 (R;XA) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Engineering evaluation and thermal analysis of the W79 di- 
aphragm seal weld, 19:25424 (R;US) 
Residual stress characterization of ferritic weldments, 19:24985 
(R;DE) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Slimhole drilling for geothermal exploration, 19:24018 (R;US) 
WELL LOGGING 
Modeling of acoustic full waveform logging, 19:23443 (R;NO) 
WELL LOGGING EQUIPMENT 
Exacting SNG-probe measurements, 19:25556 (R;DK) 
The crosswell electromagnetic response of layered media, 
19:26201 (R;US) 
WELLHEAD PRICES 
International energy outlook 1994, 19:24775 (R;US) 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
In-situ bioremediation drilling and characterization work pian, 
19:25989 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VIRGINIA 
Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — excavation — storage technology — safety 
analysis and review statement: Final report, 19:25904 (R;US) 
Assessment of technologies for hazardous waste site remedia- 
tion: Non-treatment technologies and pilot scale facility 
implementation — monitoring technology: Final report, 
19:25905 (R;US) 
WESTERN REGION 
See USA 
WESTINGHOUSE STANDARD REACTOR 
Power transients in PWR self-initiated by positive moderator 
temperature coefficient, 19:24096 (RA;IL) 
WESTVACO PROCESS 
See DESULFURIZATION 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 
Detecting changes in wetland morphology using a geographic 
information system: Historical database application at the Sa- 
vannah River Site, 19:23858 (R;US) 
WHEAT 
Use of recurrent irradiation in plant breeding of quantitative 
characters of barley and wheat., 19:26093 (IA;MX;In Spanish) 
WHEY 
Design and construction of a 7,500 liter immobilized cell reactor- 
separator for ethanol production from whey, 19:23960 (R;US) 


WOOD BURNING APPLIANCES 


WIGGLER MAGNETS 

Predesign study of a 4-5 Tesla superconducting Wiggler magnet 

for the ESRF, 19:25492 (R;FR) 
WIGNER THEORY 
Symmetry, Wigner functions and particle reactions, 19:26339 
(R;XJ) 
WILDERNESS AREAS 
See NATURE RESERVES 
WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 

See also TORNADOES 

Modelisation of the three-dimensional wind field above the 
alpine region, 19:25876 (RA;CH) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Department of Energy Natural Phenomena Hazards Mitigation 
Policy, 19:25267 (RA;US) 

Savannah River Site (SRS) implementation program plan for 
DNFSB recommendation 90-2, 19:25273 (RA;US) 

WIND TUNNELS 

Error propagation equations for estimating the uncertainty in 

high-speed wind tunnel test results, 19:25380 (R;US) 
WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Analysis of a two-bladed, teetering-hub turbine using the 
ADAMS® software, 19:24029 (R;US) 

Characteristic calculations in the scope of the PHATAS-2 trans- 
fer from ECN to CRES, 19:24025 (R;NL) 

Contribution to the development of the European wind-diesel 
engineering design tools: Dynamic modelling and validation, 
19:24024 (R;NL) 

The economy of privately owned windmills, 19:24023 (R;DK;In 
Danish) 

Wind/hybrid power system test facilities in the United States and 
Canada, 19:24028 (R;US) 

WINDOWS 

Electrochemical and spectroscopic studies of electrochromic 
materials, 19:24899 (R;NO) 

Phase 1 results of the NFRC U-Value Procedure Validation 
Project, 19:24875 (R;US) 

WIPP 

1992 Annual performance report for Environmental Monitoring 
and Oversight at Department of Energy facilities in New Mex- 
ico, 19:25895 (R;US) 

1993 Annual performance report for Environmental Oversight 
and Monitoring at Department of Energy facilities in New Mex- 
ico, 19:25896 (R;US) 

Geotechnical analysis report, July 1992—June 1993, 19:23636 
(R;US) 

Hydrostatic and shear consolidation tests with permeability 
measurements on Waste Isolation Pilot Plant crushed salt, 
19:23696 (R;US) 

Implications of the presence of petroleum resources on the in- 
tegrity of the WIPP, 19:23618 (R;US) 

Salado mass concrete: Mixture development and preliminary 
characterization, 19:25134 (R;US) 

WOLFRAM 

See TUNGSTEN 

woop 

Harvesting energy wood in conjunction with large-scale thinning 
and final felling, 19:23938 (RA;Fl) 

WOOD BURNING APPLIANCES 

See also WOOD BURNING FURNACES 

Emission restrictions give new types of wood stoves and fire- 
places in Norway, 19:23959 (RA;Fl) 

Reduction of flue gas emissions from small heating appliances 
by using a catalytic converter, 19:25883 (RA;Fl) 
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WOOD BURNING FURNACES 


WOOD BURNING FURNACES 
Pollutant emissions of commercial and industrial wood furnaces; 
determination of emissions and emission reducing tech- 
niques, 19:23948 (IA;DE;in German) 
WOOD FUELS 
Road transport of wood fuel chips, 19:23957 (R;DK;In Danish) 
The production of industrial raw material and wood fuel using 
MASSAHAKE-method, 19:23939 (RA;Fl) 
WOOD STOVES 
See WOOD BURNING APPLIANCES 
WOOD WASTES 
Possibilities for the combustion of biomass in pulverized fuel 
units, 19:23949 (IA;DE;In German) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
See also REFRIGERANTS 
Gravity dependent condensation pressure drop and heat trans- 
fer in ammonia two-phase heat transport systems, 19:25412 
(R;NL) 
WUERENLINGEN PROTEUS REACTOR 
See PROTEUS REACTOR 
WWER TYPE REACTORS 
See also TEMELIN-1 REACTOR 
WWER-1 REACTOR 
WWER-3 REACTOR 
WWER-5 REACTOR 
Application of the general perturbation theory for axial fast flux 
reconstruction with utilization of the calculated and measured 
fast flux, 19:24203 (RA;IL) 


Experimental investigation of heat losses at the PACTEL facility, 
19:24119 (R;Fl) 
National report on nuclear power plant control and instrumenta- 
tion in Czech Republic, 19:24299 (RA;XA) 
Nuclear Power Plant | and C activities in Hungary, 19:24301 
(RA;XA) 
Our point of view, 19:24294 (RA;XA) 
Seismic upgrading of the WWER model 213 main circulating 
pipe, 19:24641 (RA;US) 
WWER-1 REACTOR 
The investigation of reactor physics with the aid of Nitrogen-16 
isotope gamma-radiation method, 19:24314 (RA;IL) 
WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-210 REACTOR 
See WWER-1 REACTOR 
WWER-3 REACTOR 
Design basis and design features of WWER-440 model 213 nu- 
clear power plants. Reference plant: Bohunice V2 (Slovakia): 
Report of the IAEA technical co-operation project RER/9/004 
on evaluation of safety aspects of WWER-440 model 213 nu- 
clear power plants, 19:24090 (R;XA) 
TORT application in reactor pressure vessel neutron flux calcu- 
lations, 19:24100 (RA;IL) 
Verification of the Prince-W principal components method for 
WWERs, 19:24112 (RA;IL) 
WWER in-core fuel management benchmark definition: Bench- 
mark calculations and comparison analyses, 19:24103 (RA;IL) 
WWER reactor physics code applications, 19:24095 (RA;IL) 
WWER-440 REACTOR 
See WWER-3 REACTOR 
WWER-5 REACTOR 
Experimental investigation of the space-time kinetics effect at 
full scale critical facility V-1000, 19:24110 (RA;IL) 
TORT application in reactor pressure vessel neutron flux calcu- 
lations, 19:24100 (RA;IL) 
Verification of the 3-dimensional core model DYN3D/M2: Tech- 
nical report, 19:24086 (R;DE;In German) 
WWER in-core fuel management benchmark definition: Bench- 


mark calculations and comparison analyses, 19:24103 (RA;IL) 
WWER-500 REACTOR 


See WWER-5 REACTOR 
WWR-S-BUDAPEST REACTOR 
Benchmark set for WWER code verification, 19:24183 (RA;IL) 
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Validation of the in-core fuel management codes by calculating a 
square lattice with adjacent gadolinium pins, 19:24101 (RA;IL) 


X 


X RADIATION 
See also SOFT X RADIATION 
Resonant magnetic scattering in holmium at an undulator 
source, 19:26784 (R;US) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY LASERS 
Application of x-rays lasers as imaging and plasma diagnostics, 
19:26990 (R;US) 
X-RAY RADIOGRAPHY 
Characteristics of a novel x-ray detector for real-time radio- 
graphic imaging, 19:25683 (R;IL) 
X-RAY SOURCES 
A system for measuring the attenuation of X-rays by various 
materials, 19:24981 (R;US) 
Experiments planned to be made with the synchrotron radiation 
source: Collection of papers, 19:25417 (R;DE;In German) 
XENON 
uSR investigation in phasotron of Nuclear Problem Laboratory, 
19:26711 (IA;RU;In Russian) 
XENON 136 
Double resonances in spherical nuclei, 19:26489 (IA;RU) 
XENON 136 BEAMS 
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Du Pont de Nemours (E.I.) and Co., Wilm- 19:24251 HW-72591 
ington, DE (United States). Explosives 19:24252 HW-77121 
Dept. 19:24253 HW-79642 

19:24348 DUH-843 19:24254 HW-80894 

Hanford Works, Richland, WA (United 19:24255 HW-—81875 

States) 19:24319 BNWL-CC—492 
19:23514 HW-4446-T 19:24321 HAN—84700 
19:23650 HW-23477 19:24322 HW-14157 
19:24353 HW-7-4110 19:24323 HW-57185 
19:24354 HW-7-4147 19:24324 HW-74699 


19:24356 HW-—7-4590 19:24325 HW-—76996-A 
19:24357 HW-7-4610 19:24326 HW-81379-H 
19:24360 HW-7-5691 19:24331 RL-REA-2008 
19:24362 HW-7-5831 19:24333 BNCC—98 
19:24365 HW-7-6125 19:24334 BNWC-8-4A 
Battelle Pacific Northwest Lab., Richland, 19:24347 DUH-784 
WA (United States) 19:24349 HW-7-286 
19:23791 BNWL-CC—807 19:24350 HW-7-2984 
Westinghouse Hanford Co., Richland, 19:24355 HW-—7-4433 
WA (United States) 19:24358 HW-7-5493 
19:24623 RL-NRD—-150-10C 19:24359 HW-7-5681 
General Electric Co., Richland, WA 19:24363 HW-7-6032 
(United States). Hanford Atomic Prod- 19:24364 HW-7-6080 
ucts Operation 19:24366 HW-7-6257 
19:23506 HW-55792 19:24367 HW-7-6271 
19:23509 BNWL-—1290 19:24368 HW-7-6381 
19:23515 HW-60947-RD 19:24369 HW-7-6432 
19:23516 HW-62597 19:24370 HW-7-6433 
19:23517 HW-—76272-RD 19:24371 HW-14220 
19:23518 HW-76274-RD 19:24372 HW-14502 
19:23519 HW-76316 19:24373 HW-18041 
19:23520 HW-77043 19:24374 HW-29027 


19:23521 HW-78157 19:24375 HW-56323-RD 
19:23522 HW-79428 19:24376 HW-56353-RD 


19:23523 HW-80168 19:24377 HW-56355-R 
19:23524 HW-80927-9 19:24378 HW-—56552 


19:23525 HW-83735 19:24379 HW-56621 
19:23526 HW-USCM-6 19:24380 HW-57097 
19:23540 HW-62824 19:24381 HW-57187 
19:23541 HW-661 04 19:24382 HW-57287 
19:23542 HW-66881 19:24383 HW-57753 
19:23543 HW-77706 19:24384 HW-57782 
19:23544 HW-83455-C 19:24385 HW-57851 
19:23563 HW-81445 19:24386 HW-57869 
19:23564 HW-82047 19:24387 HW-58026-RD 
19:23651 HW-71321 19:24388 HW-58081-RD 
19:23652 HW-83922 19:24389 HW-58089-RD 
19:23864 HW-64282 19:24390 HW-58179A 
19:23902 HW-58278 19:24391 HW-58264-RD 
19:23914 BNWL-CC--687 19:24392 HW-58625 
19:24124 HW-67372 19:24393 HW-58781 
19:24125 HW-70317 19:24394 HW-59129 
19:24126 HW-74681 19:24395 HW-59348 
19:24187 HW-67475-Del. 19:24396 HW-59449 
19:24195 HW-56293 19:24397 HW-59682 
19:24198 HW-68761 19:24398 HW-60150 
19:24228 BNCC-91 19:24399 HW-60198 
19:24230 HW-631 15 19:24400 HW-60495 
19:24231 HW-64444 19:24401 HW-6087 1 
19:24232 HW-68260 19:24402 HW-61619-A 
19:24233 HW-69592 19:24403 HW-61619-C 
19:24234 HW-81547-RD 19:24404 HW-61 669-C 
19:24235 HW-82046 19:24405 HW-61786 
19:24242 HW-57867 19:24406 HW-6181 1 
19:24243 HW-58409 19:24407 HW-61969 
19:24244 HW-59115 19:24408 HW-62232 
19:24245 HW-63080 19:24409 HW-62416 
19:24246 HW-63793 19:24410 HW-62441 
19:24247 HW-64280 19:24411 HW-62603 
19:24248 HW-67513 19:24412 HW-62606 
19:24249 HW-69897 19:24413 HW-62885 
19:24250 HW-71377 19:24414 HW-62922-RD 
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19:24415 HW-62951 19:24487 HW-71709 
19:24416 HW-63049 19:24488 HW-71751 
19:24417 HW-63160 19:24489 HW-72411 
19:24418 HW-63172 19:24490 HW-72496 
19:24419 HW-63403-RD 19:24491 HW-—72497 
19:24420 HW-63408 19:24492 HW—72506 
19:24421 HW-63446 19:24493 HW-72575 
19:24422 HW-63581 19:24494 HW-72728 
19:24423 HW-63873 19:24495 HW--72810 
19:24424 HW-64073 19:24496 HW-73553 
19:24425 HW-64151 19:24497 HW-—73615-SUP.2 
19:24426 HW-64168-Rev.1 19:24498 HW-73638 
19:24427 HW-64454 19:24499 HW-73713 
19:24428 HW-64621 19:24500 HW-73936 
19:24429 HW-64680 19:24501 HW-73956 
19:24430 HW-64775 19:24502 HW-73991 
19:24431 HW-64825 19:24503 HW-—74104 
19:24432 HW-64919 19:24504 HW-74104-RD 
19:24433 HW-64926 19:24505 HW-—74155 
19:24434 HW-64931 19:24506 HW-—74207 
19:24435 HW-64932 19:24507 HW-74377 
19:24436 HW-64933 19:24508 HW-74378 
19:24437 HW-65569 19:24509 HW—74384 
19:24438 HW-65618 19:24510 HW—74604 
19:24439 HW-65618-A 19:24511 HW-—75288 
19:24440 HW-65618-B 19:24512 HW-75291 
19:24441 HW-65789-SUP.A 19:24513 HW-75387 
19:24442 HW-65851 19:24514 HW-75450 
19:24443 HW-—66300-Pt.2 19:24515 HW-75465 
19:24444 HW-66603 19:24516 HW-75465-C 
19:24445 HW-66649 19:24517 HW-75466-RD 
19:24446 HW-66774 19:24518 HW-—75559 
19:24447 HW-66775-Sup.2 19:24519 HW-—75588 
19:24448 HW-66775-Sup.3 19:24520 HW-7561 1 
19:24449 HW-66893 19:24521 HW-75619 
19:24450 HW-67032-RD 19:24522 HW-75672 
19:24451 HW-67156 19:24523 HW-75713 
19:24452 HW-67196 19:24524 HW-—76074 
19:24453 HW-67382-Rev. 19:24525 HW-—76078-C 
19:24454 HW-67414 19:24526 HW-—76078-F 


19:24455 HW-67429 19:24527 HW-76206-RD 
19:24456 HW-67443 19:24528 HW-—76332 


19:24457 HW-67444 19:24529 HW-76356 

19:24458 HW-67521 19:24530 HW-—76385 

19:24459 HW-67530 19:24531 HW-—76481 

19:24460 HW-67747-Suppl.1 19:24532 HW-76481-C 
19:24461 HW-67912 19:24533 HW-76563 

19:24462 HW-68214 19:24534 HW—76630 

19:24463 HW-68273 19:24535 HW-—76784 

19:24464 HW-68404 19:24536 HW-76785 

19:24465 HW-68438 19:24537 HW-—76930-Vol.2-RD2 


19:24466 HW-68448-D 19:24538 HW-—76942-RD 
19:24467 HW-68469 19:24539 HW-—77064 


19:24468 HW-68476 19:24540 HW-77070 
19:24469 HW-683908-RD 19:24541 HW-77091 
19:24470 HW-68970-B 19:24542 HW-—77125 
19:24471 HW-69154 19:24543 HW-77178 
19:24472 HW-69530 19:24544 HW-77183 
19:24473 HW-69857 19:24545 HW-77257 
19:24474 HW-70107 19:24546 HW-—77674 
19:24475 HW-—70223-A 19:24547 HW-77688 
19:24476 HW-70702 19:24548 HW-77718 
19:24477 HW-—70807 19:24549 HW-77730 
19:24478 HW-—70851-Rev. 19:24550 HW-77731 
19:24479 HW-—70858 19:24551 HW-77803-RD1 
19:24480 HW-—70875-RD 19:24552 HW-78333 
19:24481 HW-70941 19:24553 HW-—78340 
19:24482 HW-—71061 19:24554 HW-—78355 
19:24483 HW-71074 19:24555 HW-—-78356 
19:24484 HW-71124 19:24556 HW-—78363 
19:24485 HW-71408-Vol.2-RD 19:24557 HW-—78368 
19:24486 HW-71619-RD-Rev.4 19:24558 HW-78452 
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19:24559 HW-—78551 Pacific Northwest Lab., Richland, WA 
19:24560 HW-78552 (United States) 

19:24561 HW-78553 19:23510 BNWL-CC-333 
19:24562 HW-—78789 19:23530 RL-NRD-1-2C 
19:24563 HW-—78868 19:23531 RL-REA-220 


19:24564 HW-—79341 19:23575 ARH-CD—744-40 
19:24565 HW-—79630 19:23677 PNL-9053 


19:24566 HW-—79635 19:23678 PNL-9335 
19:24567 HW-79641 19:23679 PNL-9387 
19:24568 HW-79653 19:23680 PNL-9409 
19:24569 HW-79677 19:23681 PNL-9411 
19:24570 HW-79706 19:23682 PNL-9744 
19:24571 HW-80014 19:23683 PNL-9788 
19:24572 HW-80164 19:23684 PNL-9814 
19:24573 HW-80172 19:23685 PNL-SA-22987 
19:24574 HW-80281-RD 19:23686 PNL-SA-23790 
19:24575 HW-80397 19:23687 PNL-SA-23820 
19:24576 HW-80433-RD 19:23688 PNL-SA-23972 
19:24577 HW-80468 19:23689 PNL-SA-24393 
19:24578 HW-80533 19:23808 PNL-8681 
19:24579 HW-80626 19:23809 PNL-9801 
19:24580 HW-80629 19:23810 PNL-9971 
19:24581 HW-80774 19:23811 PNL-SA-24200 
19:24582 HW-80802 19:23812 PNWD-2254-HEDR 
19:24583 HW-—80804 19:23875 PNL-SA-22803 
19:24584 HW-80836 19:23876 PNL-SA-23788 
19:24585 HW-80854 19:23877 PNL-SA-24336 
19:24586 HW-80864 19:23907 PNL-SA-22129 
19:24587 HW-81027 19:23928 PNL-SA-23615 
19:24588 HW-81198 19:23968 PNL-SA-23511 
19:24589 HW-81378 19:24318 BNWL-302 
19:24590 HW-81378-RD 19:24335 BNWC-8-5-Del. 
19:24591 HW-81840 19:24336 BNWC-8-6-A 
19:24592 HW-81861 19:24337 BNWL-467 
19:24593 HW-82321 19:24658 HW-57618 
19:24594 HW-82335 19:24664 HW-71408-RD 
19:24595 HW-82373 19:24665 HW-—72374-Suppl.1 
19:24596 HW-82472 19:24757 ARH-174-RD 
19:24597 HW-83197 19:24768 PNL-SA-23671 
19:24598 HW-83596 19:24869 PNL-SA-23936 
19:24599 HW-83713 19:24900 PNL-9422 
19:24600 HW-83869 19:24901 PNL-9808 
19:24601 HW-GEL-1 19:24902 PNL-18111 
19:24602 HW-WSU-3 19:25030 PNL-SA-22493 
19:24622 RL-NRD-1-3C 19:25031 PNL-SA-22934 
19:24624 RL-REA—14-Suppl.B 19:25032 PNL-SA-23027 
19:24625 RL-REA-185 19:25033 PNL-SA-23668 
19:24626 RL-REA-1016 19:25089 PNL-SA-23343 _ 
19:24627 RL-REA-1025 19:25090 PNL-SA-23496 
19:24628 RL-REA-2032 19:25091 PNL-SA-23607 
19:24634 BNWL-CC—418 19:25204 PNL-SA-23006 
19:24659 HW-58270-RD 19:25205 PNL-SA-23057 
19:24660 HW-58449 19:25241 PNL-SA-24162 
19:24661 HW-61465-RD 19:25242 PNL-SA-24225 
19:24662 HW-63408-RD 19:25376 PNL-9446 
19:24663 HW-68315 19:25377 PNL-9821 
19:24666 HW-75899-RD 19:25378 PNL-SA-23330 
19:24667 HW-79542 19:25379 PNL-SA-24223 
19:24668 HW-80942 19:25438 PNL-SA-23362 
19:24669 HW-81747 19:25439 PNL-SA-23656 
19:24789 HW-56669 19:25674 PNL-9469 
19:24986 HW-81240 19:25675 PNL-9804 
19:25334 HW-56913 19:25676 PNL-SA-23184 
19:25335 HW-66936 19:25677 PNL-SA-231 85 
19:25336 HW-77769 19:25678 PNL-SA-24259 
19:25337 HW-78689 19:25711 PNL-SA-22914 
19:25338 HW-79166 19:25863 PNL-9000-Pt.3 
19:25339 HW-81771-Pt.2-1 19:25864 PNL-9415 
Nuclear Regulatory Commission, Wash- 19:25865 PNL-9416 
ington, DC (United States). Div. of 19:25973 PNL-9817 
Waste Management 19:26035 PNL-9383 
19:23807 NUREG/CR-6232 19:26036 PNL-9452 
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19:26057 
19:26161 
19:26162 
19:26163 
19:26166 
19:26203 
19:26204 
19:26432 


PNL-SA-24193 
PNL—9455 
PNL—9468 
PNWD-—2218-HEDR 
PNWD~—2251-HEDR 
PNL-SA-23878 
PNL-SA-24158 
PNL-SA-23097 
19:27043 PNL-SA-23426 
19:27044 PNL-SA-24235 
Lawrence Livermore National Lab., CA 
(United States) 
19:23592 CONF-9310102—Vol.2 
19:23720 UCRL-JC—1 15355 
General Electric Co., Richland, WA 
(United States) 
19:23529 RL-GEN-—888-6 
Du Pont de Nemours (E.!.) and Co., Rich- 
land, WA (United States) 
19:24351 HW-—7-3024 
Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of 
Systems Safety and Analysis 
19:24711 NUREG/CR-5830 
Brookhaven National Lab., Upton, NY 
(United States) 
19:25460 BNL-60452 
Westinghouse Hanford Co., Richland, 
WA (United States) 
19:23545 WHC-MR-0452 
19:23634 DOE/RL-90-12-Rev.2 
19:23724 WHC-EP-01 82-71 
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2638 
ARH-CD- 
744-40 
BARC- 
1993/E/018 
1993/E/024 
1993/E/025 
1993/E/026 
1993/E/028 
1993/E/029 
1993/E/030 
1993/E/033 
1993/E/035 
1993/E/036 
1993/P/009 
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Abstract 
Number 


19:25047 
19:25048 
19:25103 
19:25049 
19:25104 
1$:25050 
19:25051 
19:26857 
19:25052 
19:25053 
19:25054 
19:25055 
19:25431 
19:25432 


19:25217 
19:25105 


19:25056 


19:26454 


19:24240 
19:24945 


19:23573 


19:25265 
19:24631 
19:23574 
19:25415 
19:24632 
19:25266 


19:26995 
19:26996 


19:26997 
19:26892 
19:26893 
19:25554 
19:25555 


19:24332 
19:27094 


19:26455 
19:26456 
19:26504 


19:26894 
19:26895 


19:24757 
19:23901 


19:23575 


19:25218 
19:23532 
19:27095 
19:24127 
19:23533 
19:23534 
19:24966 
19:24128 
19:25728 
19:24129 
19:25254 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
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Order 
Number 


DE94013990 
DE94013992 
DE94013866 
DE94013993 
DE94013997 
DE94013994 
DE94013874 
DE94014000 
DE94013999 
DE94013962 
DE94013963 
DE94013964 
DE94014014 
DE94014013 


DE94014004 
DE94015072 


DE94014583 


DE94015026 


DE94012464 
DE94014001 


DE94013722 


DE94013335 
DE94013334 
DE94013333 
DE94013304 
DE94012648 
DE94012454 


DE94013989 
DE94013876 


DE94013988 
DE94014016 
DE94011477 
DE94013868 
DE94013869 


DE94630829 
DE94631109 


DE94631257 
DE94631258 
DE94631279 


DE94631422 
DE94631410 


DE94015235 
DE94014624 


DE94015231 


DE94627282 
DE94629201 
DE94628381 
DE94628158 
DE94629202 
DE94629203 
DE94627415 
DE94629622 
DE94629502 
DE94629623 
DE94627285 


Distribution 
Category 


MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 


MF-404 
MF-404 


MF- 
1407 


MF-413 


MF-505 
MF-502 


MF-520 


MF-506 
MF-506 
MF-506 
MF-506 
MF-506 
MF-406; 
MF-506 


MF-424 
MF-423; 
MF-420 
MF-424 
MF-414 
MF-516 





67 
69 
70 


BI-TP- 


93/69 
93/74 


BNCC-— 


91 
98 


BNL- 
36786-Rev.2-Pt.1 


48153 
48178 
48863 
48864 
48913 
49016-Rev. 
49321 
49324 
49325 
49343 


49434-Rev.5/94 


49805 
49809 
49928 
49977 
52421 
60155 
60342 
60367 
60368 
60369 
60400 
60430 
60435 
60436 
60440 
60447 
60448 


60452 
60467 
60477 
60478 
60480 
60488 
60489 
60521 
60526 
60527 
60535 
60536 
60537 
60557 


BNL-NUREG— 


49568 
51581-Vol.12 
51934-Vol.5 
52319 

52385 

52422 

60270 

60271 


BNWC-— 


8-4A 
8-5-Del. 
8-6-A 


BNWL- 


1290 
302 


Abstract 
Number 


19:25556 
19:25889 
19:26189 


19:26354 
19:26355 


19:24228 
19:24333 


19:23825 
19:25483 
19:25484 
19:25485 
19:25469 
19:23919 
19:25557 
19:25486 
19:25487 
19:25488 
19:25489 
19:26173 
19:25106 
19:25490 
19:25491 
19:25141 
19:24772 
19:25558 
19:23920 
19:24870 
19:24022 
19:23392 
19:23429 
19:24967 
19:24061 
19:25541 
19:25459 
19:26457 
19:23576 


19:25460 
19:25107 
19:24031 
19:24044 
19:26526 
19:26784 
19:24968 
19:25542 
19:26382 
19:25543 
19:25752 
19:26458 
19:26785 
19:25470 


19:24633 
19:24330 
19:26160 
19:24712 
19:24713 
19:24070 
19:24216 
19:24217 


19:24334 
19:24335 
19:24336 


19:23509 
19:24318 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


See DESY-93-171 
See DESY-93-172 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS 


: GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 


; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


See NUREG/CR-—2907-Vol.12 
See NUREG/CR-4409-Vol.5 


See NUREG/CR-5850 
See NUREG/CR-6086 
See NUREG/CR-6241 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep, 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 
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Order 
Number 


DE94630922 
DE94630299 
DE94630300 


DE94012860 
DE94012861 


DE94013407 
DE94013532 
DE94013757 
DE94013756 
DE94014090 
DE94014079 
DE94013534 
DE94013727 
DE94013725 
DE94013731 
DE94013533 
DE94014077 
DE94014091 
DE94014084 
DE94014266 
DE94007171 
DE94012404 
DE94013531 
DE94014082 
DE94013024 
DE94013530 
DE94013528 
DE94013020 
DE94014085 
DE94014026 
DE94014088 
DE94014262 
DE94014081 
DE94013754 


DE94013759 
DE94013732 
DE94014078 
DE94014080 
DE94014087 
DE94013726 
DE94013728 
DE94014086 
DE94014907 
DE94014906 
DE94014910 
DE94014908 
DE94014905 
DE94014879 


DE94011735 


DE94013019 
DE94013030 


DE94012856 
DE94014840 
DE94014622 


DE94012872 
DE94014392 


BNWL- 


Distribution 
Category 


MF-500 
MF-500 
MF-500 


MF-500 
MF-500 


ERA Vol. 19, No. 9 929 





BNWL- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


467 19:24337 OSTI; NTIS; GPO Dep. : DE94014382 MF-500 
521 19:23790 OSTI; NTIS; GPO Dep. .99: DE94012951 MF-500 


19:24080 OSTI; NTIS; GPO Dep. .99: DE94012857 MF-500 


19:23577  OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94007822 MF-500 
BNWL-CC- 
190 19:24338  OSTI; NTIS; GPO Dep. .99: DE94012864 MF-500 
333 19:23510 OSTI; NTIS; GPO Dep. .99: DE94012866 MF-500 
418 19:24634 OSTI; NTIS; GPO Dep. .99: DE94012867 MF-500 
492 19:24319 OSTI; NTIS; GPO Dep. .99: DE94012863 MF-500 
687 19:23914 OSTI; NTIS; GPO Dep. .99: DE94012871 MF-517 
807 19:23791 OSTI; NTIS; GPO Dep. .99: DE94014839 MF-520 
BONN-HE- 
94-07 19:26383 OSTI; NTIS (US Sales Only); INIS DE94781813 
BONN-TH- 
94-01 19:26302 OSTI; NTIS (US Sales Only); INIS DE94781768 
94-02 19:26303 OSTI; NTIS (US Sales Only); INIS DE94781774 
94-03 19:26304 OSTI; NTIS (US Sales Only); INIS DE94781770 
BfS-ISH- 


159/92 19:26102 OSTI; NTIS (US Sales Only); INIS DE94779150 
CEA-CONF- 
11617 19:25433 OSTI; NTIS (US Sales Only); INIS DE94629655 
11623 19:25108 OSTI; NTIS (US Sales Only); INIS DE94629243 
11624 19:25109 OSTI; NTIS (US Sales Only); INIS DE94629244 
11625 19:25110 OSTI; NTIS (US Sales Only); INIS DE94629245 
11636 19:26649 OSTI; NTIS (US Sales Only); INIS DE94629927 
11641 19:26650 OSTI; NTIS (US Sales Only); INIS DE94629928 
11660 19:24969 OSTI; NTIS (US Sales Only); INIS DE94629212 
11661 19:25492 OSTI; NTIS (US Sales Only); INIS DE94629525 
11662 19:24970 OSTI; NTIS (US Sales Only); INIS DE94630237 
11733 19:23535 OSTI; NTIS (US Sales Only); INIS DE94629204 
11734 19:23536 OSTI; NTIS (US Sales Only); INIS DE94629150 
11735 19:23578 OSTI; NTIS (US Sales Only); INIS DE94629667 
11737 19:25559 OSTI; NTIS (US Sales Only); INIS DE94629647 
11738 19:23537 OSTI; NTIS (US Sales Only); INIS DE94629205 
11739 19:25255 OSTI; NTIS (US Sales Only); INIS DE94629162 
11740 19:25142 OSTI; NTIS (US Sales Only); INIS DE94630124 
11741 19:25143 OSTI; NTIS (US Sales Only); INIS DE94629151 
11742 19:25144 | OSTI; NTIS (US Sales Only); INIS DE94629152 
11754 19:24197 OSTI; NTIS (US Sales Only); INIS DE94629559 
11755 19:25560 OSTI; NTIS (US Sales Only); INIS DE94629648 
11756 19:24081 OSTI; NTIS (US Sales Only); INIS DE94629584 
11758 19:23579 OSTI; NTIS (US Sales Only); INIS DE94629676 
11759 19:23538 OST}; NTIS (US Sales Only); INIS DE94629153 
11760 19:23580 OSTI; NTIS (US Sales Only); INIS DE94629677 
11761 19:26998 OSTI; NTIS (US Sales Only); INIS DE94629986 
11765 19:23539 OSTI; NTIS (US Sales Only); INIS DE94629206 
11766 19:23507 OSTI; NTIS (US Sales Only); INIS DE94629483 
11767 19:27187 OSTI; NTIS (US Sales Only); INIS DE94629834 
CEA-DAPNIA-SEA- 
93-04 19:25471 OSTI; NTIS (US Sales Only); INIS DE94629516 
93-05 19:25472 OSTI; NTIS (US Sales Only); INIS DE94629517 
93-06 19:25493 OSTI; NTIS (US Sales Only); INIS DE94629526 
93-08 19:25473 OSTI; NTIS (US Sales Only); INIS DE94629518 
CEA-DAPNIA-SPP-— 
93-08 19:26435  OSTI; NTIS (US Sales Only); INIS DE94629899 
93-10 19:26384 | OSTI; NTIS (US Sales Only); INIS DE94629894 
CEA-LNS-SM-— 


93-36 19:25494 OSTI; NTIS (US Sales Only); INIS DE94629520 
CEA-LNS-SSGD- 


93-60 19:25495 OSTI; NTIS (US Sales Only); INIS DE94629523 
CEA-N— 

2747 19:26207 OSTI; NTIS (US Sales Only); INIS DE94629873 

2748 19:26896 OSTI; NTIS (US Sales Only); INIS DE94629967 
aca 19:26999 OSTI; NTIS (US Sales Only); INIS DE94629971 


5646 19:24971 OSTI; NTIS (US Sales Only); INIS DE94629224 
CERN- 


93-05 19:25450  OSTI; NTIS (US Sales Only); INIS DE94632480 
93-07 19:27177  OSTI; NTIS (US Sales Only); INIS DE94631098 
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Report 
Number 


CERN-SL- 
94-03(OP) 
CIEMAT- 
715 
717 
719 
720 
721 
723 
724 
725 
726 
727 
728 
729 
730 
731 
CIRP- 
0004. 
CLOR- 
122/D 
123/D 
CMR- 


92-A25058 


CNIC— 
00736 
00767 
00768 
00771 
00776 
00778 
00780 
00781 
00783 
00787 
00788 
00790 
00791 
00792 
00799 
00804 

CNWRA-— 
92-007 


CONF-700909— 


1 


CONF-760719— 


1 


CONF-820334— 


4 


CONF-8612189- 


CONF-8710535— 


Abstract 
Number 


19:26431 


19:25753 
19:26783 
19:25561 
19:25754 
19:26897 
19:27000 
19:27096 
19:26898 
19:25755 
19:25686 
19:26899 
19:25890 
19:25145 
19:25562 


19:26104 


19:25756 
19:25998 


19:23468 


19:26527 
19:26900 
19:26103 
19:26704 
19:26705 
19:26104 
19:25563 
19:25701 
19:27001 
19:26061 
19:26105 
19:24122 
19:23504 
19:26901 
19:24229 
19:26528 


19:23672 


19:26108 


19:25564 


19:25714 


19:26084 


19:25057 


19:23387 


Source of 
Availability 


See NIKHEF-H—-94-01 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST}; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See CNIC—00778 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 


See NUREG/CR-5919 

(Symposium on survival of food crops and live- 
stock in the event of nuclear war; Upton, NY 
(United States); 15-18 Sep 1970) 

See EGG—1183-2254 

(18. international conference on high energy 
physics; Tbilisi (USSR); 15-21 Jul 1976) 

OSTI; NTIS; GPO Dep. 

(Defense Nuclear Agency conference on instru- 
mentation for nuclear weapons effects; White 
Oak, MD (United States); 30 Mar - 1 apr 
1982) 

See EGG—11265-5015 

(ININ meeting on plant breeding; Salazar (Mex- 
ico); Dec 1986) 

See INIS-mf-13921 

(Ceramic characterization for international stan- 
dards meeting; Dearborn, Mi (United States); 
26 Oct - 1 nov 1987) 

OSTI; NTIS; GPO Dep. 


(13. international conference on coal and slurry 
technology; Denver, CO (United States); 12- 
15 Apr 1988) 

OSTI; NTIS; GPO Dep. 

(5. annual international Pittsburgh coal confer- 
ence; Pittsburgh, PA (United States); 12-16 
Sep 1988) 

OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


Order 
Number 


DE94775196 
DE94783056 
DE94775195 
DE94775197 
DE94775198 
DE94783062 
DE94775199 
DE94776894 
DE94776895 
DE94783055 
DE94783060 
DE94783054 
DE94783053 
DE94783061 


DE94630360 
DE94630340 


DE94777315 


DE94628768 
DE94631396 
DE94630440 
DE94631462 
DE94631463 
DE94630403 
DE94630923 
DE94630953 
DE94631456 
DE94630466 
DE94630374 
DE94630794 
DE94630305 
DE94631397 
DE94630743 
DE94631292 


DE94013597 


DE94013170 


DE94014668 


DE94014667 


CONF-880915— 


Distribution 
Category 


MF-102 


MF-102 
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CONF-9010557- 
Report 
Number 


CONF-9010557— 


CONF-9011232- 


CONF-901295— 


2-Rev.1 
CONF-9108256- 


{ 
CONF-911041— 


8 
CONF-9110531- 


CONF-9110532- 
CONF-9111341- 


CONF-9202209- 
CONF-9820515— 


Vol.1 

Vol.2 

Vol.3 
CONF-9205410- 


CONF-920610— 


17 
CONF-9206448- 


1 
CONF-9206449- 


CONF-9207140- 
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Abstract 
Number 


19:24994 
19:24995 
19:25062 
19:25063 
19:25119 
19:25120 
19:25168 
19:25225 
19:25226 


19:25943 


19:24873 


19:26041 


19:23389 


19:24996 
19:25064 
19:25121 
19:25122 
19:25955 


19:26451 


19:24650 


19:23535 


19:25452 


19:25453 


19:25454 


19:25144 


19:27002 


19:26790 


19:24256 


19:26428 


Source of 
Availability 


Distribution 

Category 

(7. seminar on solid state physics; Bangi 
(Malaysia); 8-9 Oct 1990) 

See INIS-mf—13883 

See INIS-mf—13884 

See INIS-mf-13878 

See INIS-mf—13881 

See INIS-mf—13882 

See INIS-mf-13885 

See INIS-mf—13877 

See INIS-mf-13879 

See INIS-mf—13880 

(International conference on high levels of natu- 
ral radiation; Ramsar (iran, Islamic Republic 
of); 3-7 Nov 1990) 

See INIS-mf-13747 

(3. international conference on system simulation 
in buildings; Liege (Belgium); 3-5 Dec 1990) 

See LBL—29419-Rev.1 

(9. international conference on photosynthesis; 
Nagoya (Japan); Aug 1991) 

See DOE/ER/13533—10 

(8. annual international Pittsburgh coal confer- 
ence; Pittsburgh, PA (United States); 14-18 
Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(8. Seminar on solid state science; Serdang 
(Malaysia); 25-26 Oct 1991) 

See INIS-mf-13888 

See INIS-mf-13887 

See INIS-mf-13889 

See INIS-mf-13894 

See INIS-mf—13886 

(10. international school on nuclear physics, 
neutron physics and nuclear energy; Varna 
(Bulgaria); 14-19 Oct 1991) 

See INIS-mf-13944 

(15. special meeting of Gesellschaft fuer Reak- 
torsicherheit mbH (GRS); Munich (Germany); 
27 Nov 1991) 

See GRS-—89 

(IFP days: advanced systems of control pro- 
cess; Rueil (France); 19 Feb 1992) 

See CEA-CONF-11733 

(9. international conference on high power parti- 
cle beams; Washington, DC (United States); 
25-29 May 1992) 

See DOE/ER/54160—1-Vol.1 

See DOE/ER/54160—1-Vol.2 

See DOE/ER/54160—1-Vol.3 

(Study session CERTE of Cadarache; 
Cadarache (France); 18 May 1992) 

See CEA-CONF-1 1742 

(ICPP 92: International conference on plasma 
physics; Innsbruck (Austria); 29 Jun - 3 jul 
1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(14. international symposium on molecular 
beams; Asilomar, CA (United States); 7-12 
Jun 1992) 

See ENEA-RT-INN-93-18 

(Advisory group meeting on guidelines for con- 
trol room system design; Vienna (Austria); 
15-19 Jun 1992) 

See IAEA-IWG-NPPCE92/3 

(Stanford Linear Accelerator Center (SLAC) 
summer institute on particle accelerators: 
third family and the physics of flavor; Stan- 
ford, CA (United States); 13-24 Jul 1992) 

See NIKHEF-H-92-19 
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(Ministerial Workshop on Energy; Solstrand 
(Norway); 2-3 Jul 1992) 

See NEI-NO-—407 

(Nuclear technologies for space exploration; 
Jackson, WY (United States); 16-19 Aug 
1992) 

OSTI; NTIS; INIS; GPO Dep. 

(8. international meeting on radiation process- 
ing; Beijing (China); 14-19 Sep 1992) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

(11. National Seminar on Electric Power Distri- 
bution; Blumenau (Brazil); 13-18 Sep 1992) 

See INIS-BR-3373 

See INIS-BR-3367 

See INIS-BR-3368 

See INIS-BR-3370 

See INIS-BR-3371 

See INIS-BR-3372 

(9. annual international Pittsburgh coal confer- 
ence; Pittsburgh, PA (United States); 12-16 
Oct 1992) 

OSTI; NTIS; GPO Dep. 

(American Institute of Chemical Engineers an- 
nual meeting; Miami, FL (United States); 1-6 
Nov 1992) 

OSTI; NTIS; GPO Dep. 

(9. Seminar on solid state science; Johor Bahru 
(Malaysia); 2-3 Nov 1992) 

See INIS-mf-13892 

See INIS-mf-13893 

See INIS-mf—13890 

See INIS-mf-13891 

(4. International Toki conference on plasma 
physics and controlled nuclear fusion; Toki 
(Japan); 17-20 Nov 1992) 

See ESA-SP-351 

(16. Symposium on Scientific basis for Nuclear 
Waste Management; Boston, MA (United 
States); 30 Nov - 4 dec 1992) 

See CEA-CONF—1 1623 

See CEA-CONF-1 1624 

See CEA-CONF—1 1625 

(8. John Adams memorial lecture; Geneva 
(Switzerland); 20 Nov 1992) 

See CERN-93-05 

(25. symposium on mathematical physics; Torun 
(Poland); 8-11 Dec 1992) 

See ENEA-RT-INN-93-03 

(Working meeting: Experiments planned to be 
made with the synchrotron radiation source; 
Dresden (Germany); 15-16 Dec 1992) 

See FZR-93-03 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See INEL/MISC—93085 

(Fusion Power Associates annual meeting; La 
Jolla, CA (United States); 28-29 Jan 1993) 

See GA-A-21213 

(Waste management ’93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993) 

See WHC-SA-1782 

(International conference on Monte Carlo simu- 
lation in nuclear and high energy physics; 
Tallahassee, FL (United States); 22-26 Feb 
1993) 

See NIKHEF-H-93-07 

(Electronic days on technologies of sensors; 
Saclay (France); 2-4 Feb 1993) 

See CEA-CONF—11737 
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(Final research co-ordination meeting on 
strengthening research on animal reproduc- 
tion and disease diagnosis in Asia through 
the application of immunoassay techniques; 
Bangkok (Thailand); 1-5 Feb 1993) 

See IAEA-TECDOC—736 

(205. American Chemical Society national meet- 
ing; Denver, CO (United States); 28 Mar - 2 
apr 1993) 

See CEA-CONF-11734 

(International Atomic Energy Agency (IAEA) 
consultant’s meeting; International sympo- 
sium on nuclear material safeguards; Vienna 
(Austria); Vienna (Austria); 30 Mar - 2 apr 
1993; 14-18 mar 1994) 

See PNL-SA-22129 

(KFA-IPP-KFKI-RMKI joint workshop on the use 
of atomic beams in plasma experiments; Bu- 
dapest (Hungary); 29 Mar - 2 apr 1993) 

See KFKI-1993-19/D 

(9. annual report of the research program for air 
pollution prevention measures of Kern- 
forschungszentrum Karlsruhe GmbH (Kfk); 
Karlsruhe (Germany); 9-11 Mar 1993) 
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(Electron spin resonance group silver jubilee 
meeting; Sheffield (United Kingdom); 29 Mar 
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(Magnetic resonance study group. Structural bi- 
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28 Mar - 2 apr 1993) 
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ety; San Francisco, CA (United States); 
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methods; Copper Mountain, CO (United 
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(The plutonium in question (SFEN); Paris 
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(The plutonium in question (SFEN); Paris 
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See CEA-DAPNIA-SEA-93-08 

See CEA-DAPNIA-SEA-93-06 

See BNL-49343 

(12. International collaboration of advanced neu- 
tron sources meeting (ICANS); Abingdon 
(United Kingdom); 24-28 May 1993) 

See ANL/IPNS/CP-83089 

(4. national resource and data exchange meet- 
ing; Knoxville, TN (United States); 11-17 May 
1993) 

See EGG—11265-2009 

(Pollution prevention and waste minimization 
tools workshops; Clearwater, FL (United 
States); 17-19 May 1993) 

See ANLU/EWM/PROC—80964-Pt. 1 

See ANL/EWM/PROC—80964-PT.2 

(21. international meeting on fundamental 
physics; Madrid (Spain); 9-15 May 1993) 

See CEA-DAPNIA-SPP-93-10 

(Conference GECOM - CONCOORD 93; La 
Londe les Maures (France); 24-28 May 1993) 

See CEA-CONF-11759 
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(Symposium on Ultrafast Reaction Dynamics 
and Solvent Effects. Experimental and Theo- 
retical Aspects; Royaumont (France); 12-14 
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(5. annual international industrial symposium on 
the Super Collider and exhibition; San Fran- 
cisco, CA (United States); 6-8 May 1993) 
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ized gas targets; Madison, WI (United 
States); 23-27 May 1993) 
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(11. international conference on laser spec- 
troscopy; Hot Springs, VA (United States); 
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(Workshop on B physics at hadron accelerators; 
Snowmass, CO (United States); 21 Jun - 2 
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perspectives (regional meeting); Portoroz 
(Sierra Leone); 13-16 Jun 1993) 

OSTI; NTIS (US Sales Only) 

(Contaminated sites and environmental control 
procedures: Towards standardized methods; 
Bologna (Italy); 8 Jun 1993) 

OSTI; NTIS (US Sales Only) 

(3. international conference on mathematical 
physics, string theory and quantum gravity; 
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(Technical committee meeting on advances in 
heavy water reactors; Toronto (Canada); 7- 
10 Jun 1993) 

See IAEA-TECDOC-—738 

(Symposium on the Safety of the Nuclear Fuel 
Cycle; Brussels (Belgium); 3-4 Jun 1993) 

See CEA-CONF-11735 

(Energy forum '93: conference on energy prob- 
lems of Bulgaria; Varna (Bulgaria); 22-24 Jun 
1993) 

See INIS-mf-13943 

See INIS-mf-13940 

(8. IEEE conference on real-time computer ap- 
plications in nuclear, particle and plasma 
physics; Vancouver (Canada); 8-11 Jun 1993) 

See GANIL-A-93-01 

(34. US symposium on rock mechanics; Madi- 
son, WI (United States); 27-30 Jun 1993) 
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(6. international conference on indoor air quality 
and climate; Helsinki (Finland); 4-8 Jul 1993) 
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(1. international symposium on applied isotope 
geochemistry (AIG-1); Geiranger (Norway); 
29 Aug - 3 sep 1993) 

See IFE/KR/E-93/007 

(Strongly correlated electron systems; Amster- 
dam (Netherlands); Aug 1993) 

See LA-UR-94-1892 

(42. Scottish universities summer school in 
physics: High energy phenomenology - a 
NATO Advanced Study Institute; St. Andrews 
(United Kingdom); 1-21 Aug 1993) 

See DESY-94-022 

(National executive management seminar; Ray- 
ong (Thailand); 9-13 Aug 1993) 
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See INIS-mf-13954 

(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1787 

(7. symposium on containment of underground 
nuclear explosions; Kent, WA (United 
States); 13-17 Sep 1993) 

See UCRL-JC—113387 

(10. annual international Pittsburgh coal confer- 
ence: coal - energy and the environment; 
Pittsburgh, PA (United States); 20-24 Sep 
1993) 
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(Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See WHC-SA-1990 

(International symposium on the advanced nu- 
clear power systems - design, technology 
and strategies for their deployment; Vienna 
(Austria); 5-11 Sep 1993) 

See IAEA-IWG-NPPCI-93/5 

(5. international workshop on targetry and target 
chemistry; Upton, NY (United States); 20-24 
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ence; Oak Ridge, TN (United States); 28-30 
Sep 1993) 

See UCRL-JC—114686-Rev. 1 

(Department of Energy plutonium workshop; 
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ties; Upton, NY (United States); 20 Sep 1993) 

See BNL-52421 

(6. environmental symposium on microbial ecol- 
ogy; Barcellona (Spain); 6-11 Sep 1993) 

OSTI; NTIS (US Saies Only); INIS 


DE94012383 


DE94014223 MF-814 


DE94775340 


ERA Vol. 19, No. 9 937 





CONF-9309386- 
Report 
Number 


CONF-9309386— 


1 
2 
CONF-9309387— 


i 
CONF-9309388— 


Summ. 
CONF-9309390— 


CONF-9309391— 


CONF-9309392- 


CONF-9309393— 


CONF-931009— 


27 
CONF-9310146— 


2 
CONF-931018— 


CONF-9310220- 


6 
CONF-9310276~ 


: 

10 

11 
CONF-931028— 


CONF-9310323- 


CONF-9310327- 


CONF-9310329- 


938 ERA Vol. 19, No. 9 


Abstract 
Number 


19:26379 
19:26447 


19:25428 


19:25034 


19:26138 


19:23404 
19:23657 
19:25956 


19:26576 


19:25788 


19:25030 


19:25708 


19:26998 


19:27172 


19:23862 
19:23859 
19:23861 


19:24066 


19:23645 


19:27065 


19:24295 


Source of GPO 
Availability Dep. 


(Workshop on quantum field theoretical aspects 
of high energy physics; Bad Frankenhausen 
(Germany); 20-24 Sep 1993) 

See SLAC-PUB-—6495 

See SLAC-PUB—6496 

(International conference: Decommissioning and 
removal of offshore structures; London 
(United Kingdom); 15-16 Sep 1993) 

See GKSS—93/E/59 

(3. annual workshop on chromate replacements 
in light metal finishing; Albuquerque, NM 
(United States); 15-16 Sep 1993) 

See SAND-—93-2563 

(4. National Congress on Genetics.; Guanajuato 
(Mexico); 22-25 Sep 1993) 

See INIS-mf-13930 

(2. international conference on environmental im- 
pact assessment of all economical activities; 
Prague (Czech Republic); 20-23 Sep 1993) 

See INIS-mf-13917 

See INIS-mf-13918 

See INIS-mf-13916 

(International symposium on Dubna deuteron- 
93; Dubna (Russian Federation); 14-18 Sep 
1993) 

See KFKI-1993-23/A 

(13. international congress of biometeorology: 
Adaptations to global atmospheric change 
and variability; Calgary (Canada); 12-18 Sep 
1993) 
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MA (United States); 11-15 Oct 1993) 
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support systems in nuclear power plants; Bu- 
dapest (Hungary); 5-8 Oct 1993) 

See |IAEA-IWG-NPPCI-93/4 

(Autumn Days of the Societe Francaise de Met- 
allurgie et de Materiaux; Paris (France); 
12-14 Oct 1993) 

See CEA-CONF—1 1660 

(25. Boulder damage symposium: annual sym- 
posium on optical materials for high-power 
lasers; Boulder, CO (United States); 27-29 
Oct 1993) 

See UCRL-JC—115121 

(21. water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 

See BNL-NUREG-49568 

(Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 

See SAND—-94-0750C 

See EGG—11265-1035 

(1993 IEEE nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 2-5 Nov 1993) 

See BNL-49016-Rev. 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

See SAND-94-1429C 

(Symposium on science of advanced batteries; 
Cleveland, OH (United States); 8-9 Nov 1993) 

See PNL-SA-22803 

(International workshop on research and devel- 
opment of geological disposal; Tokai (Japan); 
15-19 Nov 1993) 

See CEA-CONF-11758 

(1993 Conference on bioenergy; Espoo (Fin- 
land); 17-18 Nov 1993) 

See VTT-BIOENERGIA-2 

(IAEA advisory group meeting on review of un- 
certainty files and improved multigroup cross 
section files for FENDL; Tokai (Japan); 8-12 
Nov 1993) 

See INDC(NDS)-297 

(International Seminar on PWR Technology and 
Operation; Saclay (France); 15-26 Nov 1993) 
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(American Nuclear Society (ANS) winter meet- 
ing; San Francisco, CA (United States); 
14-18 Nov 1993) 
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ington, DC (United States); 5-8 Dec 1993) 
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(Meeting on management of ageing of motor op- 
erated isolating valve; Espoo (Finland); 7-10 
Dec 1993) 

See IAEA-IWG-NPPCI-94/2 

(Conference on power electronics in nuclear re- 
search; Istres (France); 5 Dec 1993) 

See CEA-CONF-11766 
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(International conference on reactor physics and 
reactor compuations; Tel Aviv (Israel); 23-26 
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neering; Stanford, CA (United States); 18-20 
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(OE/LASE ’94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

See UCRL-JC—116760 

See UCRL-JC—1 14987 

(20. annual Society of Explosives Engineers 
meeting on explosives and blasting tech- 
niques; Austin, TX (United States); 30 Jan - 
2 feb 1994) 

See SAND-94-0292C 

(Neural network workshop; Richland, WA 
(United States); 26 Jan 1994) 

See PNL-SA-24393 

(Symmposium on hazardous materials, identifi- 
cation, handling and management; 
Arzamas-16 (Russian Federation); 25 Jan - 2 
feb 1994) 
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(10. winter workshop on nuclear dynamics; 
Snowbird, UT (United States); 15-21 Jan 
1994) 
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(Managing the plutonium surplus: applications 
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Kingdom); 24-25 Jan 1994) 

See LA-UR-94-1430 
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(Annual meeting of the Society for Range Man- 
agement; Colorado Springs, CO (United 
States); 13-18 Feb 1994) 

See EGG—11265-2017 

(Metallurgical Society Annual meeting; San 
Francisco, CA (United States); 27 Feb - 3 
mar 1994) 

See DOE/NASA-26310-19 

(Meeting on two-photon physics from Daphne to 
LEP200 and beyond; Paris (France); 2-4 Feb 
1994) 

See BONN-HE-94-07 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(International symposium on nuclear material 
safeguards; Vienna (Austria); 14-18 Mar 
1994) 

See BNL-49977 

See PNL-SA-22129 

(6. international symposium on integrated ferro- 
electrics; Monterey, CA (United States); 
14-16 Mar 1994) 

See BNL-49805 

See SAND-94-1427C 

(Scrape-off layer and divertor theory meeting; 
Dallas, TX (United States); 16-17 Mar 1994) 

See DOE/ER/53223—234 

(INS symposium; Tokyo (Japan); 8-10 Mar 1994) 

See FNAL/C—94-167 

(15. Werner Brandt workshop on penetration 
phenomena; Gainesville, FL (United States); 
10-11 Mar 1994) 
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(Air monitoring user’s group meeting; Carlsbad, 
NM (United States); 21 Mar 1994) 
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d’aoste; La Thuile (italy); 6-12 Mar 1994) 

See SLAC-PUB-6514 

(Hydrogeology, waste disposal, science and pol- 
itics: 30. symposium on engineering geology 
and geotechnical engineering; Boise, ID 
(United States); 23-25 Mar 1994) 

See DOE/ID/13042-37 

(Pittsburgh conference on analytical chemistry 
and applied spectroscopy; Chicago, IL 
(United States); 1 Mar 1994) 

See EGG-11265-2045 

(5. annual West Coast conference on contami- 
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CA (United States); 28 Mar - 1 apr 1994) 
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Mar 1994) 
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(29. Moriond meeting on quantum chromody- 
namics and high energy hadronic 
interactions; Les Arcs (France); 19-26 Mar 
1994) 

See SLAC-PUB-6505 

See FNAL/C-94/139-E 

See FNAL/C—94/125-E 

See FNAL/C-94/101-E 

(Symposium on the application of geophysics to 
environmental and engineering problems; 
Boston, MA (United States); 27-31 Mar 1994) 

See EGG—11265-3004 

(2. advanced joining technologies for new mate- 
rials; Cocoa Beach, FL (United States); 2-4 
Mar 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Environmental issues and solutions in explo- 
ration, production, and refining; Houston, TX 
(United States); 2-4 Mar 1994) 

See PNL-SA~-23820 

(Cost efficient acquisition and utilization of data 
in the management of hazardous waste 
sites; Herndon, VA (United States); 23-25 
Mar 1994) 
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(Society of Photo-Optical Instrumentation Engi- 
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(International conference on methods and appli- 
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(United States); 10-16 Apr 1994) 
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See PNL-SA-23006 

(International symposium on decontamination 
and decommissioning; Knoxville, TN (United 
States); 27-29 Apr 1994) 
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(Symposium on the non-proliferation experiment 
results and implications for test ban treaties; 
Rockville, MD (United States); 19-21 Apr 
1994) 

See LA-UR-94-1813 

See LA-UR-94-1557 

See SAND—94-1531C 

See SAND-—94-1530C 

See LA-UR-94-1888 

(12. geothermal program review: geothermal’s 
role in global climate change - impacts on 
the Climate Change Action Plan; San Fran- 
cisco, CA (United States); 25-28 Apr 1994) 

See BNL-60368 

See SAND-94-1147C 

(Colorado conference on iterative methods; 
Breckenridge, CO (United States); 4-10 Apr 
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See SAND-94-1478C 

(American Nuclear Society (ANS) topical meet- 
ing; Pittsburgh, PA (United States); 17-21 
Apr 1994) 

See GA-A-21610 
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(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 4-8 
Apr 1994) 
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(7. international symposium on gaseous 
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(American Society of International Law annual 
meeting; Washington, DC (United States); 7 
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Washington, DC (United States); 27-29 Apr 
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(Mapping and surveying the earth’s environment 
for a balanced future conference; Reno, NV 
(United States); 25-28 Apr 1994) 

See PNL-SA-23511 

(Mechanical failures prevention group confer- 
ence; Wakefield, MA (United States); 19-21 
Apr 1994) 

See PNL-SA-22914 

(1994 hydrology days; Fort Collins, CO (United 
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(Workshop on neutron scattering data analysis; 
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(International workshop on implementation of 
ALARA at nuclear power piants; Long Island, 
NY (United States); 8-11 May 1994) 

See WHC-SA-2435 

(8. international conference on computer meth- 
ods and advances in geomechanics; 
Morgantown, WV (United States); 22-28 May 
1994) 

See CEA-CONF-11760 

(International conference on nuclear data for sci- 
ence and technology; Gatlinburg, TN (United 
States); 9-13 May 1994) 

See ANL/TD/CP-82701 
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ence; Knoxville, TN (United States); 23 May 
1994) 

See ANL/MCS/CP-82959 

See UCRL-JC—115610 

See ANL/MCS/CP-83246 

See ANL/MCS/CP-—83250 

(Department of Energy defense programs pack- 
aging workshop; Knoxville, TN (United 
States); 16-19 May 1994) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


DE94012742 
DE94012754 
DE94013624 


OSTI; NTIS; INIS; GPO Dep. 

(16. Department of Energy computer security 
group training conference; Denver, CO 
(United States); 3-5 May 1994) 

See WHC-SA-2367 

(2. Chilean lithium symposium; Santiago (Chile); 
24-27 May 1994) 

See ANL/ET/CP-81911 

See ANL/CMT/CP-82954 

(NEA/OECD/NSC specialists meeting on inter- 
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Petersburg, FL (United States); 31 May - 6 
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(21. international power modulator symposium; 
Costa Mesa, CA (United States); 28-30 Jun 
1994) 

See LA-UR-94-2193 

See LA-UR-94-2126 

(Conference on ordered molecular and 
nanoscale electronics; Kona, HI (United 
States); 5-10 Jun 1994) 

See ANL/MSD/CP-83163 

(International conference on perspectives for the 
interacting Boson model on the occasion of 
its 20th anniversary; Padua (Italy); 13-17 Jun 
1994) 

See LA-UR-94-2100 

(Institute of Electrical and Electronics Engineers 
world congress on computational intelli- 
gence; Lake Buena Vista, FL (United 
States); 28 Jun - 2 jul 1994) 

See ANL/RA/CP-81611 

(Meeting on materials and mechanisms of 
superconductivity: high temperature super- 
conductors; Grenoble (France); 4-9 Jul 1994) 

See LA-UR-94-1666 

See ANL/MSD/CP-83142 

See ANL/MSD/CP-83109 

See ANL/MSD/CP-831 10 

See ANL/MSD/CP-831 11 

See ANL/MSD/CP-82480 

See ANL/MSD/CP-83143 

See ANL/MSD/CP-83144 

See ANL/MSD/CP-83092 

See LA-UR-94-2197 

See ANL/MSD/CP-83134 

See ANL/MSD/CP-83093 

(World congress on computational and applied 
mathematics; Atlanta, GA (United States); 
11-15 Jul 1994) 

See UCRL-JC—117247 

(27. international conference on high energy 
physics; Glasgow (United Kingdom); 21-27 
Jul 1994) 

See FNAL/C-94/145-E 

See FNAL/C-94/134-E 

See FNAL/C—-94/127-E 

See LA-UR-94-2202 

See LA-UR-94-2201 

See FNAL/C-94/149-E 

See FNAL/C-94/129-E 

See FNAL/C-94/156-E 
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19:25702 
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19:25983 
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19:24216 


19:25718 
19:25719 
19:25721 


19:24031 


19:23411 


19:27085 


CONF-940784— 


Source of GPO Order Distribution 
Availability Dep. Number Category 


See FNAL/C—94/148-E 

(Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers; San Diego, CA 
(United States); 24-29 Jul 1994) 

See SAND—93-3942C 

See LA-UR-94-2127 

(31. annual international nuclear and space radi- 
ation effects conference; Tucson, AZ (United 
States); 18-22 Jul 1994) 

See SAND—-94-1580C 

(10. international zeolite conference; Garmish- 
Partenkirchen (Germany); 17-22 Jul 1994) 

See ANL/IPNS/CP-80966 

See ANL/CMT/CP-82030 

(Institute of Nuclear Materials Management an- 
nual meeting; Naples, FL (United States); 
17-20 Jul 1994) 

See LA-UR-94-2234 

See LA-UR-94-2081 

See LA-UR-94-2123 

(5. U.S. national conference on earthquake en- 
gineering; Chicago, IL (United States); 10-14 
Jul 1994) 

See ANL/RE/CP-81 168 

See ANL/RE/CP-80865 

See ANL/RE/CP-80782 

See ANL/RE/CP-80722 

(Microscopy Society of America and Microbeam 
Analysis Society joint meeting; New Orleans, 
LA (United States); 31 Jul - 5 aug 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1 

See ANL/MSD/CP-82371 

(7. international symposium on applications of 
laser techniques to fluid mechanics; Lisbon 
(Portugal); 11-14 Jul 1994) 

See SAND—94-8603C 

(13. international congress on electron mi- 
croscopy; Paris (France); 17-22 Jul 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

See ANL/MSD/CP-83101 

(6. conference on mesoscale processes; Port- 
land, OR (United States); 18-22 Jul 1994) 

See ANL/MCS/CP-82981 

See UCRL-JC—115986 

(3. ASME/NRC symposium on valve and pump 
testing; Washington, DC (United States); 18- 
21 Jul 1994) 

See BNL-NUREG-60271 

See BNL-NUREG-60270 

(20. international pyrotechnics seminar; Colorado 
Springs, CO (United States); 25-29 Jul 1994) 

See SAND—94-0192C 

See SAND—94-0295C 

See SAND—-94-1577C 

(10. annual coal preparation, utilization and en- 
vironmental control contractors conference; 
Pittsburgh, PA (United States); 18-21 Jul 
1994) 

See BNL-60477 

(5. high-tech seminar on state-of-the-art blasting 
technology, instrumentation and explosive 
applications; New Orleans, LA (United 
States); 9-14 Jul 1994) 

See LA-UR-94-1744 

(ACM/IEEE/SCS workshop on parallel and 
distributed simulation; Edinburg (United King- 
dom); 6-8 Jul 1994) 

See ANL/DIS/CP-81788 
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CONF-940785— (7. Europhysical conference on defects in insu- 
lating materials; Lyon (France); 5-9 Jul 1994) 
1 19:25045 See ANL/ET/CP-83016 
CONF-940788— (High consequence operations safety sympo- 
sium; Albuquerque, NM (United States); 
12-14 Jul 1994) 
1 19:26187 See SAND—94-1356C 
2 19:25737 See SAND-94-1784C 
CONF-940789- (American Society of Civil Engineers 1994 Na- 
tional Council on Environmental Engineering 
(NCEE) conference on critical issues in wa- 
ter and waste water treatment; Boulder, CO 
(United States); 11-13 Jul 1994) 
1 19:25892 OSTI; NTIS; GPO Dep. E 1.99: DE94013263 
CONF-940790— (10. annual waste testing and quality assurance 
symposium; Arlington, VA (United States); 
11-15 Jul 1994) 
1 19:25138 See ANL/CMT-ACL/CP-82364 
CONF-940793— (27. annual International Metallographic Society 
meeting; Montreal (Canada); 24-27 Jul 1994) 
1 19:25041 See WSRC-MS-94-0108 
CONF-9408107-— (American Statistical Association; Toronto 
(Canada); 14-18 Aug 1994) 
1 19:25749 See LA-UR-94-1856 
2 19:26293 See LA-UR-94-2168 
CONF-9408109— (Surface mount international meeting; San Jose, 
CA (United States); 28 Aug - 1 sep 1994) 
1 19:25036 See SAND-94-1542C 
2 19:25440 See SAND-94-0140C 
CONF-9408111— (2. international conference on f-elements; 
Helsinki (Finland); 1-6 Aug 1994) 
1 19:25042 See ANL/CHM/CP-83030 
CONF-9408113— (SCES ‘94; Amsterdam (Netherlands); Aug 
1994) 
1 19:26885 See LA-UR-94-1984 
CONF-9408115- (NIAM-ISDM 1994 conference; Albuquerque, 
NM (United States); 24-26 Aug 1994) 
1 19:27183 See SAND-94-1615C 
CONF-9408116— (6. joint EPS-APS international conference on 
physics computing; Lugano (Switzerland); 
Aug 1994) 
19:27157 See LRP-494/94 
(29. intersociety energy conversion engineering 
conference; Monterey, CA (United States); 7- 
12 Aug 1994) 
19:24007 See SAND—-94-1352C 
19:26884 See LA-UR-94-1822 
19:24177 See LA-UR-94-1555 
19:24799 See LA-UR-94-1852 
19:24005 See SAND-94-1339C 
19:24006 See SAND-94-1340C 
19:24008 See SAND-94-1532C 
10 19:24123 OSTI; NTIS; GPO Dep. E 1.99: DE94014106 
11 19:24178 See LA-UR-94-1958 
12 19:24867 See LA-UR-94-1876 
CONF-940813— (208. American Chemical Society national meet- 
ing; Washington, DC (United States); 21-26 
Aug 1994) 
10 19:25243 See SAND-94-1159C 
11 19:23385 See SAND-94-1084C 
CONF-940815— (International nuclear and hazardous waste 
management conference; Atlanta, GA 
(United States); 14-18 Aug 1994) 
6 19:23562 See SAND-94-1003C 
8 19:23548 See FEMP/SUB-075 
10 19:25658 See LA-UR-94-1779 
11 19:23773 See WSRC-MS-—94-0290 
12 19:23768 See WSRC-MS-—94-0158 
13 19:26170 See WSRC-MS-94-079 
14 19:23766 See WSRC-MS—94-0121 
16 19:26171 See WSRC-MS-94-0294 
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Source of 
Availability 


See WSRC-MS-—94-0160 
See WSRC-MS-—94-0323 
See WSRC-MS—94-0325 
See WHC-SA-2429 

See WHC-SA-2423 

See WHC-SA-2481 

See WHC-SP-2332 

See WSRC-MS—94-0332 
See WSRC-MS—94-0327 
See WSRC-MS—94-0271 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See WSRC-MS—94-0282 
See WHC-SA-2355 

See WSRC-MS—94-0144 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-2299 

See SAND-94-1657C 

See WSRC-MS-—94-0334 

See WSRC-MS—94-0311 

(International conference on magnetism; War- 
saw (Poland); 22-26 Aug 1994) 

See BNL-60488 

See BNL-60489 

(2. international conference on motion and vibra- 
tion control; Yokohama (Japan); 31 Aug - 3 
sep 1994) 

See SAND-94-0337C 

(5. international symposium on robotics and 
manufacturing; Maui, HI (United States); 14- 
18 Aug 1994) 

See SAND-94-0696C 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—115575 

(International conference on strongly correlated 
electron systems; Amsterdam (Netherlands); 
15-18 Aug 1994) 

See LA-UR-94-1864 

See LA-UR-94-1965 

(Topical meeting on high field interactions and 
short wavelength generation; Saint Malo 
(France); 22-24 Aug 1994) 

See UCRL-JC—117139 

(IGARSS ‘94 conference; Seabrook, TX (United 
States); 8-12 Aug 1994) 

See LA-UR-94-1489 

See LA-UR-94-1547 

(Euro rock ‘94; Delph (Netherlands); 9 Aug 1994) 

See SAND-94-0876C 

(Summer conference on energy efficiency in 
buildings; Monterey, CA (United States); 29 
Aug - 3 sep 1994) 

See NREL/TP-472-6423 

(OCEANS ‘94; Brest (France); 13-16 Sep 1994) 

See UCRL-JC—116176 

(20. European conference on optical communi- 
cation; Firenze (Italy); 26-30 Sep 1994) 

See UCRL-JC—116459 

(7. annual IEEE international Application Spe- 
cific Integrated Circuit (ASIC) conference and 
exhibit; Rochester, NY (United States); 19-23 
Sep 1994) 

OSTI; NTIS; GPO Dep. 

(IPCC conference; Banff (Canada); Sep 1994) 

See LA-UR-94-1 843 
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Source of 
Availability 


(Riso international symposium on materials sci- 
ence: numerical predictions of deformation 
processes and the behavior of real materials; 
Riso (Denmark); 5-9 Sep 1994) 

See LA-UR-94-2141 

(5. international conference on hydrogen effects 
on material behavior; Moran, WY (United 
States); 11-15 Sep 1994) 

See WSRC-MS-93-617 

(EURODYMAT ‘94: ist international conference 
on mechanical and physical behavior of ma- 
terials under dynamic loading; Oxford 
(United Kingdom); 26-30 Sep 1994) 

See LA-UR-94-225 

See LA-UR-94-206 

See SAND-93-1908C 

See SAND-94-0300C 

See UCRL-JC—116331 

See UCRL-JC—114732 

See UCRL-JC—116952 

(DYMAT; Oxford (United Kingdom); 26-30 Sep 
1994) 

See LA-UR-94-212 

(22. international conference on lightning protec- 
tion; Budapest (Hungary); 21-23 Sep 1994) 

See SAND-93-2735C 

(Europe-U.S. workshop on fracture and damage 
in quasibrittle structures: experiment, model- 
ing and computer analysis; Prague (Czech 
Republic); 21-23 Sep 1994) 

See SAND-94-0777C 

See UCRL-JC—116953 

(American Society for Quality Control Energy and 
Environmental Quality Division conference; 
Tucson, AZ (United States); 18-21 Sep 1994) 

See LA-UR-94-1038 

See NREL/TP-320-6695 

See NREL/TP-—320-6696 

(Time domain reflectometry in environmental, 
infrastructure and mining applications sym- 
posium; Evanston, IL (United States); 6-7 
Sep 1994) 

See LA-UR-94-1032 

See LA-UR-94-981 

See LA-UR-94-924 

(7. international conference on scientific data- 
base management; Charlottesville, VA 
(United States); 28-30 Sep 1994) 

See LA-UR-94-721 

(15. internationa! conference on plasma physics 
and controlled nuclear fusion research; 
Madrid (Spain); 26 Sep - 1 oct 1994) 

See PPPL-CFP-3053 

See PPPL-CFP-3054 


OSTI; NTIS; Available from Central Research 
Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from Central Research 
Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS (US Sales Only); INIS 
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1022-94 19:23857 OST}; NTIS; GPO Dep. 99: DE94013202 
1065-94 19:24218 OSTI; NTIS; GPO Dep. .99: DE94014953 
1067-94 19:27069 OSTI; NTIS; GPO Dep. -99: DE94014952 
1068-94 19:27070 OSTI; NTIS; GPO Dep. .99: DE94014950 
1069-94 19:24646 OSTI; NTIS; GPO Dep. .99: DE94014951 
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0391 19:23850  OSTI; NTIS; INIS; GPO Dep. 
231-021/0593 19:24750 OSTI; NTIS; GPO Dep. 
DOE/EI/22790- 
T3 19:23470  OSTI; NTIS; GPO Dep. 
DOE/EIA- 
0035(94/06) 
0109(94/06) 
0226(94/06) 
0293(94) 
0380(94/06) 
( 


a ot 


DE94014946 MF-950 


19:24738 OSTI; NTIS; GPO Dep. 
19:23471 OSTI; NTIS; GPO; GPO Dep. 
19:24795 OSTI; NTIS; GPO; GPO Dep. 
19:24774 OSTI; NTIS; INIS; GPO; GPO Dep. 
19:23472 OSTI; NTIS; GPO Dep. 
0484(94) 19:24775 OSTI; NTIS; GPO; GPO Dep. 
0520(94/06) 19:23473 OSTI; NTIS; GPO; GPO Dep. 
0585/0 19:24948 OSTI; NTIS; GPO; GPO Dep. 
DOE/EIS— 
0158(2/94) 19:23483  OSTI; NTIS; GPO Dep. 
0163-S 19:25999 OSTI; NTIS; GPO Dep. 
0203-D-Summ. 19:23793  OSTI; NTIS; INIS; GPO; GPO Dep. 
0203-D-Vol.1 19:24753 OSTI; NTIS; INIS; GPO; GPO Dep. 
0203-D-Vol.1-App.B 19:23794 OSTI; NTIS; INIS; GPO; GPO Dep. 
0203-D-Vol.1-App.C 19:23619 OSTI; NTIS; INIS; GPO; GPO Dep. 


0203-D-Vol.1-App.D- 19:23620 OSTI; NTIS; INIS; GPO; GPO Dep. 
Pt.A 


0203-D-Vol.1-App.D- 
Pt.B 


DE94014396 MF-950 
DE94014882 MF-950 
DE94014145 MF-950 
DE94014881 MF-950 
DE94014146 MF-950 
DE94014852 MF-950 
DE94014669 MF-950 
DE94014979 MF-950 


mmmmmmmm m mm mmmmm 
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ae oe oe oe ae a 


DE94014966 MF-630 
DE94013591 MF-630 
DE94014147 MF-630 
DE94014148 MF-630 
DE94014150 MF-630 
DE94014151 MF-630 
DE94014152 MF-630 


a oe oe oe ee 


19:23621 OSTI; NTIS; INIS; GPO; GPO Dep. 


_ 


8888 88888 8 88 


DE94014153 MF-630 


0203-D-Vol.1-App.E 
0203-D-Vol.1-App.F 
0203-D-Vol.2-Pt.A 
0203-D-Vol.2-Pt.B 
0203-Vol.1-App.A 
DOE/EM- 
0148P 19:23797 
0156T 19:23625 
0169P 19:24754 
0172P 19:23851 


19:23622 


OSTI; NTIS; INIS; GPO; GPO Dep. 
19:23623 


OSTI; NTIS; INIS; GPO; GPO Dep. 
19:23795 OSTI; NTIS; INIS; GPO; GPO Dep. 
19:23624 OST; NTIS; INIS; GPO; GPO Dep. 
19:23796 OSTI; NTIS; INIS; GPO; GPO Dep. 


DE94014154 MF-630 
DE94014155 MF-630 
DE94014156 MF-630 
DE94014157 MF-630 
DE94014149 MF-630 


a otk ot ot ot 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE94012510 MF-902 
DE94014298 MF-300 
DE94014038 MF-900 
DE94014933 MF-902 


mmmm mmmmm m mmmmmmm 
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19:24339 
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19:25248 
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19:26041 
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19:26905 
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19:25452 
19:25453 
19:25454 
19:26907 
19:25898 
19:25758 
19:26043 


19:26000 


Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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DE94013194 
DES94014036 
DE94014601 


DE94015310 
DE94015311 


DE94014332 
DE94014681 
DE94014594 
DE94013488 
DE94014598 


DE94014163 


DE94014682 
DE94015338 


DE94014820 
DE94014821 


DE94015122 
DE94014602 
DE94013697 


DE94014586 
DE94014587 


DE94015341 
DE94014164 
DE94014973 
DE94015343 
DE94015340 
DE94014161 
DE94012838 
DE94014947 
DE94013529 
DE94014783 
DE94014784 
DE94014785 
DE94013788 
DE94012171 
DE94015044 
DE94014506 


DE9401 1534 


DOE/ER/60555— 


Distribution 
Category 


MF-423; 
MF-424 
MF-402 
MF-400 


MF-401 
MF-401 


MF-401 
MF-401 
MF-401 
MF-408 
MF-401 


MF-401; 
MF-402 


MF-401 
MF-406 


MF-403 
MF-403 


MF-403 
MF-403 
MF-408 


MF-405 
MF-405 


MF-414 
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MF-413 
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MF-420 
MF-426 
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19:23627 
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19:23414 
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Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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DE94014640 
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DE94004118 
DE94004120 


DE94000034 
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MF-402 
MF-406 
MF-403 
MF-402 
MF-403 
MF-403 
MF-408 
MF-402 
MF-402 
MF-400 
MF-414 


MF-112 
MF-112 


MF-112 
MF-112 


MF-420 
MF-420 


MF-902 
MF-126 
MF-101 
MF-113 
MF-126 
MF-110 
MF-420 
MF-706 
MF-700 
MF-900 
MF- 
1370 
MF-902 
MF-902 
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MF-900 
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MF-103 
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19:24033 
19:24034 
19:23355 
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19:23395 


19:23493 
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19:25903 
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19:23458 
19:23409 
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19:25904 
19:25905 
19:24046 
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19:23459 
19:23460 


19:24035 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
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Number 


DE94015304 
DE94015302 
DE94014923 
DE94014671 
DE94004113 
DE94014921 
DE94004140 
DE94015303 
DE94014172 
DE94004149 
DE94004122 
DE94014918 
DE94014920 
DE94004125 
DE94004126 
DE94004127 


DE94004130 


DE94004124 
DE94004306 
DE94013208 
DE94014513 
DE94014168 
DE94004105 


DE94004135 


DE94014334 
DE94004136 
DE94004141 
DE94004148 
DE94004142 
DE94004143 
DE94014721 
DE94015233 
DE94014922 
DE94015003 
DE94014170 
DE94014919 


DE94004145 
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MF-109 
MF-125 
MF-106 
MF-111 
MF-109 
MF-122 
MF-123 
MF-105 
MF-106 
MF-103 
MF-103 
MF-109 
MF-103 
MF-109 
MF-109 
MF-109 


MF-105; 
MF-106 


MF-132 
MF-132 
MF-902 
MF-905; 
MF-902 
MF-906 
PC-902 


MF-113; 
MF-132 


MF-110 
MF-106 
MF-122 
PC-132 
MF-103 
MF-107 
MF-902 
MF-902 
MF-106 
MF-902 
MF-125 
MF-113 


MF-111 
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{ 
DOE/MWIP- 
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OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
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mmimm mmm m mmm mm m 


Order 
Number 


DE94004146 


DE94004147 


DE94014169 
DE94014672 
DE94014673 


DE94013931 
DE94013932 


DE94013928 
DE94014511 
DE94013945 
DE94014512 
DE94013916 
DE94013920 


DE94013921 
DE94013934 


DE94013922 
DE94013947 
DE94014024 
DE94013949 
DE94014097 


DE94013951 
DE94014098 


DES4013941 
DE94013942 
DE94013943 
DE94013939 
DE94013982 
DE94014051 
DE94014572 
DE94014299 


DE94011683 
DE94013853 


DE94015055 
DE94015056 
DE94015057 


DE94014166 


DE94011944 
DE94011943 
DE94011632 


DE94014030 
DE94014054 
DE94014052 
DE94013601 


Distribution 
Category 


MF-111 


MF-105; 
MF-113 


MF-106 
MF-101; 
MF-104 
MF-111 


MF-122 
MF-122 


MF-122 
MF-122 
MF-107 
MF-122 
MF-122 
MF-122 


MF-122 
MF-122 


MF-122 
MF-122 
MF-105 
MF-105 
MF-105 


MF-103 
MF-103 


MF-122 
MF-109 
MF-103 
MF-113 


MF-902 
MF-940 
MF-902; 
MF-940 


MF-704 


MF-902 
MF-702 


MF-703 
MF-703 
MF-703 


MF-814 


MF-702 
MF-702 
MF-702 


MF-902 
MF-902 
MF-902 
MF- 
1425 


062 ERA Vag NO 
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Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


DOE/PC/91294— 


Distribution 


Number Category 
23701-41.1 19:23855 §OSTI; NTIS; INIS; GPO Dep. 
DOE/OR/22089-— 


3B 19:24019 OSTI; NTIS; GPO Dep. 
DOE/OR/22160— 


T10 19:23800 OSTI; NTIS; INIS; GPO Dep. 
DOE/OSTI- 


8200-R57 19:24064 OSTI; NTIS; INIS; GPO Dep. 


DE94009473 MF-902 
DE94014680 MF-250 
DE94015049 MF-902 


DE94009707 PC-500; 
PC-522: 
PC-523; 


PC-530 
DOE/PC/79818— 


T12 19:23466 OSTI; NTIS; GPO Dep. 
DOE/PC/89651-— 
T12 19:24051 OSTI; NTIS; GPO Dep. 


T13 19:24052 OSTI; NTIS; GPO Dep. 
DOE/PC/89657— 


T3-Vol.1 19:24912 OSTI; NTIS; GPO Dep. 
DOE/PC/89658— 
17 


DE94014553 MF-108 


DE94014336 MF-105 
DE94014337 MF-105 


DE94011175 PC-105 


19:23359 OSTI; NTIS; GPO Dep. 
T8-Vol.1 19:23360 OSTI; NTIS; GPO Dep. 
T8-Vol.2 19:23361 OSTI; NTIS; GPO Dep. 
T8-Vol.3 19:23362 OSTI; NTIS; GPO Dep. 

DOE/PC/89664— 

T10 19:23365 OSTI; NTIS; GPO Dep. 
T8 19:23363  OSTI; NTIS; GPO Dep. 
T9 19:23364 OSTI; NTIS; GPO Dep. 

DOE/PC/89883— 

85 19:23366  OSTI; NTIS; GPO Dep. 
92 19:23367 OSTI; NTIS; GPO Dep. 

DOE/PC/90053— 

We 19:23368 OSTI; NTIS; GPO Dep. 

DOE/PC/90055— 

T13 19:23962 OSTI; NTIS; GPO Dep. 

DOE/PC/90056— 

T14 19:23369 OSTI; NTIS; GPO Dep. 

DOE/PC/90184— 

T14 19:23344 OSTI; NTIS; GPO Dep. 

DOE/PC/90289- 
T7 


DE94014360 MF-102 
DE94014524 MF-102 
DE94014525 MF-102 
DE94014526 MF-102 


8888 


DE94014350 MF-113 
DE94014348 MF-113 
DE94014349 MF-113 


DE94010269 PC-108 
DE94010689 PC-108 


DE94014361 MF-108 
DE94014341 MF-108 
DE94014338 MF-108 


DE94014542 MF-117 


19:23370 OSTI; NTIS; GPO Dep. DE94014510 MF-108 
DOE/PC/90308- 

11 19:23390 OSTI; NTIS; GPO Dep. 
DOE/PC/90361-— 

T14 19:23400 OSTI; NTIS; GPO Dep. 
DOE/PC/90365— 

T14 19:24053 OSTI; NTIS; GPO Dep. 
DOE/PC/90550— 

T12 19:24054 OSTI; NTIS; GPO Dep. 
DOE/PC/91039— 

T10 19:23371 OSTI; NTIS; GPO Dep. 
DOE/PC/91040— 

37 19:23372 OSTI; NTIS; GPO Dep. 
DOE/PC/91043— 

T10 19:23373 OSTI; NTIS; GPO Dep. 
DOE/PC/91050- 

7 19:23374 OSTI; NTIS; GPO Dep. 
DOE/PC/91054— 

T10 19:23467. OSTI; NTIS; GPO Dep. 
DOE/PC/91055— 

7 19:23375 OSTI; NTIS; GPO Dep. 
DOE/PC/91058— 

T10 19:23376 | OSTI; NTIS; GPO Dep. 
DOE/PC/91164— 

T9 19:23345 OSTI; NTIS; GPO Dep. 
DOE/PC/91284— 

10 19:24055 OSTI; NTIS; GPO Dep. 
DOE/PC/91286— 

T9 19:23377 OSTI; NTIS; GPO Dep. 
DOE/PC/91288— 

T12 19:23378 OSTI; NTIS; GPO Dep. 
DOE/PC/91294— 

T10 19:23422 OSTI; NTIS; GPO Dep. 


DE94014552 MF-102 


8 8 8 8 8 8 8 88 888 


DE94014541 MF-105 
DE94014344 MF-105 
DE94014532 MF-105 
DE94014550 MF-108 
DE94014364 MF-108 
DE94014549 MF-108 
DE94014346 MF-108 
DE94014547 MF-108 
DE94014540 MF-108 
DE94014516 MF-108 
DE94014527 MF-102 
DE94014365 MF-106 
DE94014544 MF-109 
DE94014543 MF-109 


DE94014546 MF-113 
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DOE/PC/91303— 


Report 
Number 


DOE/PC/91303-— 
T11 
DOE/PC/91305- 
10 
DOE/PC/91307- 
10 
waa 
DOE/PC/91309— 
T12 
DOE/PC/91343— 
TS 
DOE/PC/91344— 
T8 
DOE/PC/91346— 
6 
DOE/PC/92111-— 
T5 
DOE/PC/92119— 
T5 
DOE/PC/92120- 
T4 
DOE/PC/82150— 
a7 
DOE/PC/92158— 
Té6 
DOE/PC/92159— 
Té6 
DOE/PC/92160— 
Té6 
DOE/PC/92208— 
Té6 
DOE/PC/92251-— 
T5 
DOE/PC/92540— 
T4 
DOE/PC/93051- 
T2 
DOE/PC/93053-— 
a 
DOE/PC/93226— 
T2 
DOE/PETC/TR- 
94-04 
94-05 
DOE/PO- 
0013-Vol.1 
0013-Vol.2 
0015 
DOE/RL- 
88-37-Rev.3A 
90-12-Rev.2 
91-31-Rev.1 
93-105 
94-14 
94-40 
DOE/SF/19460— 
17 
DOE/SF/19682— 
3 


2-Vol.1 
2-Vol.2 
DOE/WIPP- 
94-006 
DOE/YMPO-— 
001 
DPE- 
2410-Del. Ver. 
971-Vol.2-Del.Ver. 
974-Del.Ver. 
975-Del. 
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Abstract 
Number 
19:23346 
19:23423 


19:23391 
19:23379 


19:25058 


19:24056 


19:24057 


19:24058 


19:23386 


19:23380 


19:23381 


19:23382 


19:24038 


19:24039 


19:24040 


19:23347 


19:23348 


19:23424 


19:23408 


19:23383 


19:23425 


19:24041 
19:25401 


19:24871 
19:24872 
19:25761 


19:23633 
19:23634 
19:23635 
19:25914 
19:23801 
19:23856 


19:27008 
19:24085 
19:24083 
19:24084 
19:23636 
19:23637 
19:24342 
19:24340 


19:23915 
19:24341 


Source of 
Availability 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


ee a a a 


ees 8 888s 


mmmm m m mmm m mmmmmm 
a | 


ae 
© 
© 


Order 
Number 
DE94014514 
DES94014363 


DE94014342 
DE94014343 


DE94014535 
DE94014548 
DE94014554 
DE94014551 
DE94014536 
DE94014359 
DE94014335 
DE94012935 
DE94014530 
DE94014533 
DE94014538 
DE94014345 
DE94014528 
DE94014509 
DE94014534 
DE94014347 
DE94014545 


DE94014050 
DE94014756 


DE94014062 
DE94014063 
DE94014066 


DE94014628 
DE94014246 
DE94014124 
DE94014126 
DE94010336 
DE94014244 


DE94015058 
DE94014370 
DE94014368 
DE94014369 
DE94014254 
DE94014099 
DE94014072 
DE94014075 


DE94014073 
DE94014074 


Distribution 
Category 
MF-102 
MF-102 


MF-113 
MF-113 


MF-114 
MF-105 
MF-105 
MF-105 
MF-125 
MF-108 
MF-108 
PC-108 
MF-104 
MF-113 
MF-104 
MF-102 
MF-104 
PC-117 
MF-113 
MF-108 
MF-113 


PC-114 
PC-111 


MF-920 
MF-920 
MF-902 


MF-721 
MF-940 
MF-721 
MF-903 
MF-902 
MF-902 


MF-712 
MF-523 
MF-523 
MF-523 
MF-902 
MF-814 
MF-700 
MF-700 


MF-700 
MF-706 





Report 
Number 


DPES— 
1403-Vol.3-Del.Ver. 
DPW- 
54-7-2-Del.Ver. 
54-7-3-Del.Ver. 
55-217 
55-258 
55-261 
55-264 
58-124-Del.Ver. 
DTH-AEF-R— 
65 
DTH-EMI-R- 
565 
DTH-LV— 
93-29 
94-05 
94-12 
DTU-LET-RE- 
94-3 
DUH- 
784 
843 
DUN- 
5999 
e 
8004 
ECN- 
93-015 
ECN-C— 
93-025 
93-053 


ECN-I- 
93-001 

ECN-RX-— 
93-101 

EDF— 
93-NB-00106 
93-NB-00113 
93-NB-00114 
93-NB-00129 
93-NB-00130 

EEG— 
55 

EGG- 
11265-1035 
11265-1058 
11265-1061 
11265-2009 
11265-2017 
11265-2028 


Abstract 

Number 

19:24343 
19:23511 
19:23512 
19:25729 
19:24344 
19:24345 
19:23513 
19:24346 
19:25915 
19:26858 
19:24015 
19:24016 
19:24009 
19:23942 


19:24347 
19:24348 


19:24320 
19:26886 
19:24764 


19:27009 
19:24024 


19:23638 
19:23992 


19:23993 


19:24025 


19:24026 


19:24065 
19:24066 


19:24976 
19:24977 
19:24978 
19:24979 
19:24980 


19:23618 


19:23858 
19:23639 
19:23859 
19:25566 
19:23860 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See N—94-20497 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; Available from the library of the 


Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 


OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/AL/58309-55 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


° 
0 


- 


mmmmmmm m 
S8ssess 8 


Order 
Number 


DE94013517 


DE94011767 
DE94011768 
DE94010577 
DE94010581 
DE94012122 
DE94012123 
DE94012621 


DE94630282 
DE94629073 
DE94777358 
DE94777359 
DE94777357 
DE94777373 


DE94014614 
DE94014615 


DE94014627 


DE94778754 


DE94778751 
DE94776972 


DE94778750 
DE94776968 


DE94776971 


DE94776974 


DE94776964 


DE94778743 
DE94781782 


DE94629225 
DE94629221 
DE94629226 
DE94629213 
DE94629214 


DE94013572 
DE94012670 
DE94013563 
DE94013565 
DE94013552 


EGG- 


Distribution 
Category 


MF-700 


MF-700 
MF-700 
MF-706 
MF-706 
MF-706 
MF-700 
MF-700 


MF-702 
MF-802 
MF-708 
MF-706 
MF-708 


mmmmmm 
888838 


19:23861 OSTI; NTIS; GPO Dep. DE94013570 MF-702 
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EGG 


Report 
Number 


11265-2032 
11265-2045 
11265-2053 
11265-2058 
11265-3004 
11265-5015 
1183-1257 
1183-1535 
1183-2254 
1183-2286 
1183-295 
1183-330 
1183-4107 
2596-Vol.7 
EGG-EE- 
10957 
EGG-FSP- 
10378 
10928 
11037 
EGG-NRP- 
11289 
EGG-RWMC-— 
11189 
EGG-WTD- 
10266-Rev.1 
ENEA-RT-INN— 
93-03 
93-17 
93-18 
93-19 
93-36 
ENEA-RTI-INN— 
92-18 
ENRESA- 
01/94 
02/94 
03/94 
ESA-SP- 
351 
ESH-EMS— 
93-0098 
ESM- 


Abstract 
Number 


19:23862 
19:25154 
19:25689 
19:23863 
19:23640 
19:25714 
19:25731 
19:24981 
19:26108 
19:25739 
19:25730 
19:25703 
19:25332 
19:25413 


19:24647 
19:27010 
19:27011 
19:27012 
19:27103 
19:23641 
19:23642 
19:25475 
19:25916 
19:26790 
19:25259 
19:25333 
19:24982 
19:25917 
19:23643 
19:25918 
19:26911 


19:25919 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5535-Vol.7 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


a 


mmm MMM mMmMmmmmm 
8888888888888 


mmm m 
na ea 
838 8 


Order 
Number 


DE94013568 
DE94013553 
DE94013266 
DE94013556 
DE94013550 
DE94013554 
DE94015386 
DE94015124 
DE94015126 
DE94015125 
DE94015131 
DE94015389 
DE94015130 


DE94015268 
DE94015263 
DE94015266 
DE94015267 
DE94015318 
DE94015315 
DE94015269 
DE94775305 
DE94002071 
DE94775327 
DE94775304 
DE94775306 
DE94775246 
DE94783057 
DE94783058 
DE94783059 
DE94629922 


DE94014139 


Distribution 
Category 


MF-702 
MF-706 


MF-706 
MF-903 
MF-706 
MF-706 
MF-706 
MF-702 
MF-700 
MF-706 
MF-706 
MF-706 


MF-706 
MF-425 
MF-423 
MF-420 
MF-907 
MF-940 


MF-902 


57 19:26459 OSTI; NTIS (US Sales Only); INIS 
58 19:26460 OSTI; NTIS (US Sales Only); INIS 
59 19:26658  OSTI; NTIS (US Sales Only); INIS 
60 19:26659 OSTI; NTIS (US Sales Only); INIS 
61 19:26461 OSTI; NTIS (US Sales Only); INIS 
62 19:26660 OSTI; NTIS (US Sales Only); INIS 
63 19:26661 OSTI; NTIS (US Sales Only); INIS 


64 19:26662  OSTI; NTIS (US Sales Only); INIS 
ESTSC- 


000165IBMPC04 
000181CY00000 
000228SUN0001 
000273SUN0001 
000649IBMPC00 
O000655SUN0000 
000662IBMPC00 
000668IBMPC00 
000672IBMPC02 
000693D500000 
000695D0VAX00 
000695D500000 
000697D0VAX00 
000699D0VAX00 
000703D0VAX00 
0007171036000 
000718U1 10800 
ETDE-IT- 


94-42 19:24739  OSTI; NTIS (US Sales Only); INIS 


DE94631259 
DE94631260 
DE94631339 
DE94631340 
DE94631261 
DE94631341 
DE94631342 
DE94631343 


19:27104 ESTSC 
19:27105 ESTSC 
19:27106 ESTSC 
19:27107 ESTSC 
19:27108 ESTSC 
19:27109 ESTSC 
19:27110 ESTSC 
19:27111 ESTSC 
19:27112 ESTSC 
19:27113 ESTSC 
19:27114 ESTSC 
19:27115 ESTSC 
19:27116 ESTSC 
19:27117 ESTSC 
19:27118 ESTSC 
19:27119 ESTSC 
19:27120 ESTSC 


DE94775222 
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Report 
Number 


ETDE/JP-mf- 
94780614 


94780648 


94780679 


94780680 


94780681 


94780682 


94780685 


94780686 


94780687 


94780688 


94780689 


94780690 


94780691 


FEMP- 
2343 
FEMP/SUB— 


FNAL-TM— 
1884 


Abstract 


Number 


19:24835 


19:24836 


19:23994 


19:23995 


19:23996 


19:23997 


19:23998 


19:23999 


19:24000 


19:24001 


19:24002 


19:24003 


19:24004 


19:24020 


19:23426 


19:23644 
19:23548 
19:26008 
19:23645 
19:25059 


19:25476 


Source of 
Availability 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OST}; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


Order 


Number 


DE94780614 


DE94780648 


DE94780679 


DE94780680 


DE94780681 


DE94780682 


DE94780683 


DE94780684 


DE94780685 


DE94780686 


DE94780687 


DE94780688 


DE94780689 


DE94780690 


DE94780691 


DE94013740 
DE94012508 
DE94009933 
DE94012501 
DE94779161 


DE94014674 


FNAL-TM- 


Distribution 
Category 


MF-414 
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FNAL-TM- 


Report 
Number 


1888 
1889 
FNAL/C— 
94-167 
94/101-E 
94/125-E 
94/127-E 
94/129-E 
94/134-E 
94/139-E 
94/145-E 
94/148-E 
94/149-E 
94/156-E 
FRCEA-TH-— 
385 
389 
390 
FRDINI- 
0006. 
FRNC-TH- 
3733 
FS— 
92-62/2-AKURA(ed.2) 
FTUAM- 
93-03 
93-27 
FZR- 
47 
93-03 
93-11 
FhG-IWM-W— 
7/93 
GA-A- 
21213 
21591 
21610 
21622 
21645 
GANIL-A-— 
93-01 
GANIL-T- 
93-03 
GKSS— 
93/E/59 
93/E/81 
93/E/82 
GRS- 
106 
89 
GSF- 
12/93 
13/93 
32/93 
6/94 
GSF-TL- 
37/93 
GS- 
94-21 (prepr.) 
94-27(prepr.) 
94-28(prepr.) 
94-29(prepr.) 
94-30(prepr.) 
HAN- 
84700 
HASH- 
0001. 
0002. 
HEP-PH- 
9310368. 
9311204. 
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Abstract 
Number 


19:25496 
19:25497 


19:26396 
19:26388 
19:26529 
19:26389 
19:26390 
19:26391 
19:26530 
19:26392 
19:26393 
19:26394 
19:26395 


19:26919 
19:23646 
19:24983 


19:24229 
19:26920 
19:26109 


19:26341 
19:26343 


19:24086 
19:25417 
19:25498 


19:25416 


19:27013 
19:24173 
19:24648 
19:24649 
19:26921 


19:25499 
19:25567 


19:25428 
19:24984 
19:24985 


19:24657 
19:24650 


19:23647 
19:23648 
19:23649 
19:26110 


19:23649 


19:26531 
19:25568 
19:26532 
19:26533 
19:26210 


19:24321 


19:25563 
19:25701 


19:26437 
19:26438 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
See CNIC—00799 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See NIKHEF-H-93-03 
See NIKHEF-H-93-17 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
( 


); 
OSTI; NTIS (US Sales Only); 


See GSF-32/93 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


See CNIC—00780 
See CNIC—00781 


See IC—93/359 
See IC—93/360 


); 
); 


INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


5 
BS 


—- ot 


mMmmMmmMmMmmmmm mm 
St cet Srenaeee ren tenses Gee ae! 1 aes 
SS888ssssss 8s 


Order 
Number 


DE94015186 
DE94013852 


DE94014986 
DE94014985 
DE94013844 
DE94014265 
DE94014263 
DE94013842 
DE94013843 
DE94013851 
DE94014989 
DE94014264 
DE94014987 


DE94629957 
DE94629679 
DE94629215 


DE94629965 


DE94781869 


DE94781562 
DE94779137 
DE94779140 


DE94778981 


DE94012367 
DE94010999 
DE94014058 
DE94014057 
DE94014934 


DE94630698 
DE94629644 


DE94778950 
DE94778741 
DE94778742 


DE94778686 
DE94779115 


DE94782473 
DE94782472 
DE94782475 
DE94781775 


DE94781781 
DE94778103 
DE94781766 
DE94781745 
DE94781767 


DE94014623 


Distribution 
Category 


MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 





HW- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. 


Distribution 
Number Category 


9311359. 19:26401 See IC—93/388 
9401333 19:26431 See NIKHEF-H-94-01 
9402302 19:26386 See DESY-93-173 
9403214 19:25565 See DESY-—94-026 
HEP-TH- 
9312026 19:26348 See NIKHEF-H-93-28 
9401100. 19:26318 See lC—94/11 
9402153 19:26349 See NIKHEF-H-94-05 
9403027 19:26209 See DESY—94-027 
9404098 19:26303 See BONN-TH-94-02 
9404113 19:26302 See BONN-TH-94-01 
HW- 
14157 19:24322 OSTI; NTIS; GPO Dep. 
14220 19:24371 OSTI; NTIS; GPO Dep. 
14502 19:24372 OSTI; NTIS; GPO Dep. 
18041 19:24373 OSTI; NTIS; GPO Dep. 
23477 19:23650 OSTi; NTIS; GPO Dep. 
29027 19:24374 OSTI; NTIS; GPO Dep. 
4446-T 19:23514 OSTI; NTIS; GPO Dep. 
55792 19:23506 OSTI; NTIS; GPO Dep. 
56293 19:24195 OSTI; NTIS; GPO Dep. 
56323-RD 19:24375 OSTI; NTIS; GPO Dep. 
56353-RD 19:24376 OSTI; NTIS; GPO Dep. 
56355-R 19:24377  OSTI; NTIS; GPO Dep. 
56552 19:24378 OSTI; NTIS; GPO Dep. 
56621 19:24379 OSTI; NTIS; GPO Dep. 
56669 19:24789 OSTI; NTIS; GPO Dep. 
56913 19:25334 OSTI; NTIS; GPO Dep. 
57097 19:24380 OSTI; NTIS; GPO Dep. 
57185 19:24323 OSTI; NTIS; GPO Dep. 
57187 19:24381 OSTI; NTIS; GPO Dep. 
57287 19:24382 OSTI; NTIS; GPO Dep. 
57618 19:24658 OSTI; NTIS; GPO Dep. 
57753 19:24383 OSTI; NTIS; GPO Dep. 
57782 19:24384 OSTI; NTIS; GPO Dep. 
57851 19:24385 OSTI; NTIS; GPO Dep. 
57867 19:24242 OSTI; NTIS; GPO Dep. 
57869 19:24386 OSTI; NTIS; GPO Dep. 
58026-RD 19:24387 OSTI; NTIS; GPO Dep. 
58081-RD 19:24388 OSTI; NTIS; GPO Dep. 
58089-RD 19:24389 OSTI; NTIS; GPO Dep. 
58179A 19:24390 OSTI; NTIS; GPO Dep. 
58264-RD 19:24391 OSTI; NTIS; GPO Dep. 
58270-RD 19:24659 OSTI; NTIS; GPO Dep. 
58278 19:23902 OSTI; NTIS; GPO Dep. 
58409 19:24243 OSTI; NTIS; GPO Dep. 
58449 19:24660 OSTI; NTIS; GPO Dep. 
58625 19:24392 OSTI; NTIS; GPO Dep. 
58781 19:24393 OSTI; NTIS; GPO Dep. 
59115 19:24244 OSTI; NTIS; GPO Dep. 
59129 19:24394 OSTI; NTIS; GPO Dep. 
59348 19:24395 OSTI; NTIS; GPO Dep. 
59449 19:24396 OSTI; NTIS; GPO Dep. 
59682 19:24397 OSTI; NTIS; GPO Dep. 
60150 19:24398 OSTI; NTIS; GPO Dep. 
60198 19:24399 OSTI; NTIS; GPO Dep. 
60495 19:24400 OSTI; NTIS; GPO Dep. 
60871 19:24401  OSTI; NTIS; GPO Dep. 
60947-RD 19:23515 OSTI; NTIS; GPO Dep. 
61465-RD 19:24661 OSTI; NTIS; GPO Dep. 
61619-A 19:24402 OSTI; NTIS; GPO Dep. 
61619-C 19:24403 OSTI; NTIS; GPO Dep. 
61669-C 19:24404 OSTI; NTIS; GPO Dep. 
61786 19:24405 OSTI; NTIS; GPO Dep. 
61811 19:24406 OSTI; NTIS; GPO Dep. 
61969 19:24407 OSTI; NTIS; GPO Dep. 
62232 19:24408 OSTI; NTIS; GPO Dep. 


—_ 
© 
© 


DE94014385 MF-500 
DE94014379 MF-500 
DE94014384 MF-500 
DE94014383 MF-500 
DE94014187 MF-500 
DE94013504 MF-700 
DE94012049 MF-500 
DE94012542 MF-500 
DE94010932 MF-500 
DE94010911 MF-500 
DE94010869 MF-500 
DE94010870 MF-500 
DES94010942 MF-500 
DE94010591 MF-500 
DE94010588 MF-500 
DE94011995 MrF-500 
DE94012042 MF-500 
DE94010625 MF-500 
DE94010626 MF-500 
DE94010623 MF-500 
DE94015216 MF-500 
DE94012696 MF-500 
DE94012003 MF-500 
DE94012806 MF-500 
DE94014193 MF-500 
DE94014195 MF-500 
DE94012442 MF-500 
DE94012807 MF-520 
DE94014310 MF-500 
DE94012054 MF-500 
DE94012808 MF-500 
DE94014173 MF-500 
DE94012958 MF-500 
DE94012546 MF-500 
DE94012802 MF-520 
DE94010854 MF-500 
DE94012697 MF-500 
DE94012876 MF-500 
DE94014373 MF-500 
DE94012701 MF-500 
DE94012878 MF-500 
DE94012875 MF-500 
DE94011104 MF-500 
DE94010874 MF-520 
DE94014372 MF-500 
DE94012816 MF-520 
DE94012803 MF-500 
DE94012706 MF-500 
DE94012708 MF-500 
DE94012805 MF-500 
DE94012879 MF-520 
DE94012811 MF-500 
DE94012883 MF-500 
DE94012829 MF-500 
DE94012826 MF-520 


mmmmm 


_ 


a ee oe a a 


62416 19:24409 OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


62441 
62597 
62603 


19:24410 
19:23516 
19:24411 


MUM MMMM MMM MMMM MMMM MOM MMMM MMMM OOO MMMM MMO momo 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSISIIISSSSSSSSSSSSSSSSSsssssse 


DE94012828 
DE94012689 
DE94012827 
DE94012688 
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MF-500 
MF-500 
MF-500 
MF-500 
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HW- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oo 
2 Y 
PO 


62606 19:24412 OSTI; NTIS; GPO Dep. 
62824 19:23540 OSTI; NTIS; GPO Dep. 
62885 19:24413 | OSTI; NTIS; GPO Dep. 
62922-RD 19:24414 OSTI; NTIS; GPO Dep. 
62951 19:24415 OSTI; NTIS; GPO Dep. 
63049 19:24416 OSTI; NTIS; GPO Dep. 
63080 19:24245 OSTI; NTIS; GPO Dep. 
63115 19:24230 OSTI; NTIS; GPO Dep. 
63160 19:24417  OSTI; NTIS; GPO Dep. 
63172 19:24418 OSTI; NTIS; GPO Dep. 

19:24419 OSTI; NTIS; GPO Dep. 

19:24420 OSTI; NTIS; GPO Dep. 

19:24662 OSTI; NTIS; GPO Dep. 

19:24421 OSTI; NTIS; GPO Dep. 

19:24422 OSTI; NTIS; GPO Dep. 

19:24246 OSTI; NTIS; GPO Dep. 

19:24423 OSTI; NTIS; GPO Dep. 

19:24424 OSTI; NTIS; GPO Dep. 

19:24425 OSTI; NTIS; GPO Dep. 
64168-Rev.1 19:24426 OSTI; NTIS; GPO Dep. 
64280 19:24247 OSTI; NTIS; GPO Dep. 
64282 19:23864 OSTI; NTIS; GPO Dep. 
64444 19:24231 OSTI; NTIS; GPO Dep. 
64454 19:24427 OSTI; NTIS; GPO Dep. 
64621 19:24428 OSTI; NTIS; GPO Dep. 
64680 19:24429 OSTI; NTIS; GPO Dep. 
64775 19:24430 OSTI; NTIS; GPO Dep. 
64825 19:24431 OSTI; NTIS; GPO Dep. 
64919 19:24432 OSTI; NTIS; GPO Dep. 
64926 19:24433  OSTI; NTIS; GPO Dep. 
64931 19:24434 OSTI; NTIS; GPO Dep. 
64932 19:24435 OSTI; NTIS; GPO Dep. 
64933 19:24436 OSTI; NTIS; GPO Dep. 
65569 19:24437 OSTI; NTIS; GPO Dep. 
65618 19:24438 OSTI; NTIS; GPO Dep. 
65618-A 19:24439 OSTI; NTIS; GPO Dep. 
65618-B 19:24440 OSTI; NTIS; GPO Dep. 
65789-SUP.A 19:24441 OSTI; NTIS; GPO Dep. 
65851 19:24442 OSTI; NTIS; GPO Dep. 
66104 19:23541 OSTI; NTIS; GPO Dep. 
66300-Pt.2 19:24443 OSTI; NTIS; GPO Dep. 
66603 19:24444 OSTI; NTIS; GPO Dep. 
66649 19:24445 OSTI; NTIS; GPO Dep. 
66774 19:24446 OSTI; NTIS; GPO Dep. 
66775-Sup.2 19:24447 OSTI; NTIS; GPO Dep. 
66775-Sup.3 19:24448 OSTI; NTIS; GPO Dep. 
66881 19:23542 OSTI; NTIS; GPO Dep. 
66893 19:24449 OSTI; NTIS; GPO Dep. 
66936 19:25335 | OSTI; NTIS; GPO Dep. 
67032-RD 19:24450 OSTI; NTIS; GPO Dep. 
67156 19:24451 OSTI; NTIS; GPO Dep. 
67196 19:24452 OSTI; NTIS; GPO Dep. 
67372 19:24124 OSTI; NTIS; GPO Dep. 
67382-Rev. 19:24453 OSTI; NTIS; GPO Dep. 
67414 19:24454 OSTI; NTIS; GPO Dep. 
67429 19:24455 OSTI; NTIS; GPO Dep. 
67443 19:24456 OSTI; NTIS; GPO Dep. 
67444 19:24457  OSTI; NTIS; GPO Dep. 
67475-Del. 19:24187 OSTI; NTIS; GPO Dep. 
67513 19:24248 OSTI; NTIS; GPO Dep. 
67521 19:24458 OSTI; NTIS; GPO Dep. 
67530 19:24459 OSTI; NTIS; GPO Dep. 
67747-Suppl.1 19:24460 OSTI; NTIS; GPO Dep. 
67912 19:24461 OSTI; NTIS; GPO Dep. 
68214 19:24462 OSTI; NTIS; GPO Dep. 
68260 19:24232 OSTI; NTIS; GPO Dep. 
68273 19:24463 OSTI; NTIS; GPO Dep. 
68315 19:24663 OSTI; NTIS; GPO Dep. 
68404 19:24464 OSTI; NTIS; GPO Dep. 
68438 19:24465 OSTI; NTIS; GPO Dep. 
68448-D 19:24466 OSTI; NTIS; GPO Dep. 


DE94014375 MF-500 
DE94012682 MF-500 
DE94012957 MF-500 
DE94012824 MF-500 
DE94014189 MF-520 
DE94012817 MF-500 
DE94014196 MF-500 
DE94012526 MF-520 
DE94010960 MF-500 
DE94010959 MF-500 
DE94012691 MF-500 
DE94010958 MF-500 
DE94012692 MF-500 
DE94010957 MF-500 
DE94014330 MF-520 
DE94012538 MF-500 
DE94010612 MF-500 
DE94012001 MF-500 
DE94012002 MF-500 
DE94014192 MF-500 
DE94012821 MF-500 
DE94012681 MF-500 
DE94014315 MF-500 
DE94011293 MF-500 
DE94010989 MF-500 
DE94012541 MF-500 
DE94014209 MF-500 
DE94010965 MF-520 
DE94010617 MF-500 
DE94013689 MF-500 
DE94010966 MF-500 
DE94014190 MF-500 
DE94010529 MF-500 
DE9401 1064 MF-500 
DE9401 1067 MF-500 
DE94011068 MF-500 
DE94010980 MF-520 
DE94011246 MF-520 
DE94011083 MF-500 
DE94011320 MF-506 
DE9401 1099 MF-520 
DE94011098 MF-520 
DE94011097 MF-500 
DE94011095 MF-500 
DE94011103 MF-500 
DE94011102 MF-520 
DE94011063 MF-500 
DE94012680 MF-500 
DE94012088 MF-500 
DE94011107 MF-520 
DE94011106 MF-520 
DE94012436 MF-500 
DE94012430 MF-500 
DE94012429 MF-500 
DE94012423 MF-500 
DE94012427 MF-500 
DE94012426 MF-500 
DE94012425 MF-500 
DE94012094 MF-700 
DE94012424 MF-500 
DE94012419 MF-500 
DE94012418 MF-500 
DE94014201 MF-500 
DE94012685 MF-500 
DE94010872 MF-520 
DE94012522 MF-500 
DE94012528 MF-500 
DE94012525 MF-500 
DE94011065 MF-500 
DE94012085 MF-500 
DE94010507 MF-500 
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Report 
Number 


68469 
68476 
68761 
68908-RD 
68970-B 
69154 
69530 
69592 
69857 
69897 
7-286 
7-2984 
7-3024 
7-3070 
7-4110 
7-4147 
7-4433 
7-4590 
7-4610 
7-5493 
7-5681 
7-5691 
7-5801 
7-5831 
7-6032 
7-6080 
7-6125 
7-6257 
7-6271 
7-6381 
7-6432 
7-6433 
70107 
70223-A 
70317 
70702 
70807 
7085 1-Rev. 
70858 
70875-RD 
70941 
71061 
71074 
71124 
71321 
71377 
71408-RD 


71408-Vol.2-RD 
71619-RD-Rev.4 


71709 
71751 
72374-Suppl.1 
72411 
72496 
72497 
72506 
72575 
72591 
72728 
72810 
73553 
73615-SUP.2 
73638 
73713 
73936 
73956 
73991 
74104 
74104-RD 
74155 
74207 


Abstract 
Number 


19:24467 
19:24468 
19:24198 
19:24469 
19:24470 
19:24471 
19:24472 
19:24233 
19:24473 
19:24249 
19:24349 
19:24350 
19:24351 
19:24352 
19:24353 
19:24354 
19:24355 
19:24356 
19:24357 
19:24358 
19:24359 
19:24360 
19:24361 

19:24362 
19:24363 
19:24364 
19:24365 
19:24366 
19:24367 
19:24368 
19:24369 
19:24370 
19:24474 
19:24475 
19:24125 
19:24476 
19:24477 
19:24478 
19:24479 
19:24480 
19:24481 

19:24482 
19:24483 
19:24484 
19:23651 

19:24250 
19:24664 
19:24485 
19:24486 
19:24487 
19:24488 
19:24665 
19:24489 
19:24490 
19:24491 

19:24492 
19:24493 
19:24251 

19:24494 
19:24495 
19:24496 
19:24497 
19:24498 
19:24499 
19:24500 
19:24501 

19:24502 
19:24503 
19:24504 
19:24505 
19:24506 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTIi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


oD 
D Dy 
BPO 


ak ek ek ek ot 
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Mmmmmmmmmm em mM Mmmm MoMMoMoMooommmmmmmimmimimimimm 
SSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEISSSSSSSEESIIEIESEE 


Order 
Number 


DE94010506 
DE94010503 
DE94011081 
DE94014188 
DE94014191 
DE94012530 
DE94010474 
DE94014374 
DE94010630 
DE94012550 
DE94015221 
DE94012801 
DE94014371 
DE94014386 
DE94012967 
DE94012968 
DE94012965 
DE94012963 
DE94012962 
DE94014395 
DE94014377 
DE94012972 
DE94014381 
DE94012973 
DE94014387 
DE94013687 
DE94013514 
DE94013688 
DE94014380 
DE94013686 
DE94014378 
DE94014376 
DE94012095 
DE94010928 
DE94014309 
DE9401 1298 
DE94010619 
DE94010602 
DE94010850 
DE94010524 
DE94010533 
DE94010535 
DE94010621 
DE94010620 
DE94010487 
DE94014186 
DE94010597 
DE94010515 
DE94012087 
DE94010473 
DE94010963 
DE94015215 
DE94011315 
DE94010541 
DE94010542 
DE94010543 
DE94010572 
DE94010571 
DE94014311 
DE94011277 
DE94010492 
DE94012009 
DE94010556 
DE94011304 
DE94010973 
DE94010944 
DE94012086 
DE94014320 
DE94012523 
DE94014391 
DE94013692 


HW- 


Distribution 
Category 


MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-520 
MF-500 
MF-520 
MF-500 
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HW- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


do 
BS 


74377 
74378 
74384 
74604 
74681 
74699 
75288 
75291 
75387 
75450 
75465 
75465-C 
75466-RD 
75559 
75588 
75611 
75619 
75672 
75713 
75899-RD 
76074 
76078-C 
76078-F 
76206-RD 
76272-RD 
76274-RD 
76316 
76332 
76356 
76385 
76481 
76481-C 
76563 
76690 
76784 
76785 
76930-Vol.2-RD2 
76942-RD 
76996-A 


19:24507 
19:24508 
19:24509 
19:24510 
19:24126 
19:24324 
19:24511 
19:24512 
19:24513 
19:24514 
19:24515 
19:24516 
19:24517 
19:24518 
19:24519 
19:24520 
19:24521 
19:24522 
19:24523 
19:24666 
19:24524 
19:24525 
19:24526 
19:24527 
19:23517 
19:23518 
19:23519 
19:24528 
19:24529 
19:24530 
19:24531 
19:24532 
19:24533 
19:24534 
19:24535 
19:24536 
19:24537 
19:24538 
19:24325 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmm mMmMmMmmmmm 
oe ee ee ee ee ee ee 


DE94013691 
DE94013690 
DE94014394 
DE94014323 
DE94012540 
DE94014388 
DE9401 1092 
DE94011091 
DE94014100 
DE94010607 
DE94010848 
DE94010924 
DE94011321 
DE94010610 
DE94010920 
DE94010561 
DE94010562 
DE94010851 
DE94014194 
DE94014317 
DE9401 1282 
DE94012050 
DE94012051 
DE94012954 
DE94014328 
DE94014327 
DE94010640 
DE94012053 
DE94013693 
DE94010919 
DE94010947 
DE94010946 
DE94010512 
DE94011301 
DE94010583 
DE94010582 
DE94011072 
DE94010976 
DE94012091 


MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 


77043 19:23520 OSTI; NTIS; GPO Dep. 


DE94011075 MF-520 
77064 19:24539 OSTI; NTIS; GPO Dep. 


DE94011078 MF-500 


SSSSSSSSSSSSSSSSSSSSSSSSIISIBIISsSsssssss 


77070 19:24540  OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


77091 
77121 
77125 
77178 
77183 
77257 
77674 
77688 
77706 
77718 
77730 
77731 
77769 
77803-RD1 
78157 
78333 
78340 
78355 
78356 
78363 
78368 
78452 
78551 
78552 
78553 
78689 


19:24541 

19:24252 

19:24542 
19:24543 

19:24544 
19:24545 
19:24546 
19:24547 
19:23543 
19:24548 
19:24549 
19:24550 
19:25336 
19:24551 

19:23521 

19:24552 
19:24553 
19:24554 
19:24555 
19:24556 
19:24557 
19:24558 
19:24559 
19:24560 
19:24561 
19:25337 


8888 


© 


DE94014198 
DE94014199 
DE94014197 
DE94011077 
DE94011283 
DE94011284 
DE94014326 
DE94011085 
DE94012549 
DE94010993 
DE94010992 
DE94012432 
DE94012431 
DE94011073 
DE94011274 
DE9401 1987 
DE94014325 
DE94014324 
DE94012535 
DE94014313 
DE94014312 
DE94010481 
DE94010479 
DE94010863 
DE94014200 
DE94010639 


MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 


em eh ek ek ok ot wt tt tt 
eee ee ek ek ek ok ot ot 

oe ee ee ee ee ee ee 

ee ee ee ee ee ee 


DE94014389 MF-505 
DE94012105 MF-500 
DE94014329 MF-500 
DE94014316 MF-500 
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78789 19:24562 OSTI; NTIS; GPO Dep. 
78868 19:24563 OSTI; NTIS; GPO Dep. 
79166 19:25338  OSTI; NTIS; GPO Dep. 


SSSessesssesssessssssesss 


m 
oe 
8 





Report 
Number 


79341 
79428 
79542 
79630 
79635 
79641 
79642 
79653 
79677 
79706 
80014 
80164 
80168 
80172 
80281-RD 
80397 
80433-RD 
80468 
80533 
80626 
80629 
80774 
80802 
80804 
80836 
80854 
80864 
80894 
80927-9 
80942 
81027 
81198 
81240 
81378 
81378-RD 
81379-H 
81445 
81547-RD 
81747 


81771-Pt.2-1 


81840 
81861 
81875 
82046 
82047 
82321 
82335 
82373 
82472 
83197 
83455-C 
83596 
83713 
83735 
83869 
83922 
WSU-3 
HW-GEL- 
1 
HW-USCM-— 
6 
1A- 
1474 
1479 
1482 
IAE- 
0122 


IAEA-INFCIRC- 


2(rev.43) 
377(add.4) 
428 


Abstract 
Number 


19:24564 
19:23522 
19:24667 
19:24565 
19:24566 
19:24567 
19:24253 
19:24568 
19:24569 
19:24570 
19:24571 
19:24572 
19:23523 
19:24573 
19:24574 
19:24575 
19:24576 
19:24577 
19:24578 
19:24579 
19:24580 
19:24581 
19:24582 
19:24583 
19:24584 
19:24585 
19:24586 
19:24254 
19:23524 
19:24668 
19:24587 
19:24588 
19:24986 
19:24589 
19:24590 
19:24326 
19:23563 
19:24234 
19:24669 
19:25339 
19:24591 
19:24592 
19:24255 
19:24235 
19:23564 
19:24593 
19:24594 
19:24595 
19:24596 
19:24597 
19:23544 
19:24598 
19:24599 
19:23525 
19:24600 
19:23652 
19:24602 


19:24601 
19:23526 
19:25569 
19:26922 
19:26791 
19:26705 
19:27188 


19:27189 
19:24952 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CNIC—00776 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
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Order 
Number 


DE94010608 
DE94010499 
DE94014390 
DE94011312 
DE94010974 
DE94010982 
DE94010509 
DE94010629 
DE94010633 
DE94011279 
DE94011310 
DE94010589 
DE94014319 
DE94014314 
DE94014204 
DES4014307 
DE94011324 
DE94014206 
DE94014321 
DE94010636 
DE94010638 
DE94010477 
DE94014322 
DE94011325 
DE94012106 
DE94014308 
DE94012097 
DE94012098 
DE94012100 
DE94012102 
DE94012000 
DES94010547 
DE94010878 
DE94010972 
DE94010866 
DE94010635 
DE94014318 
DE9401 1308 
DE94012092 
DE94012093 
DE94011983 
DE94010513 
DE94014203 
DE94010643 
DE94014847 
DE94010654 
DE94014208 
DE94010935 
DE94014207 
DE94012043 
DE94010634 
DE94010877 
DE94011311 
DE94014202 
DE94011323 
DE94010550 
DE94014619 


DE94012959 
DE94014833 
DE94628196 


DE94628961 
DE94629014 


DE94631078 
DE94631079 
DE94631082 
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IAEA-INFCIRC— 


Distribution 
Category 


MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-520 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-500 


MF-500 


MF-500 
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IAEA-INFCIRC— 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


Distribution 


Number Category 


430 19:24953 OSTI; NTIS (US Sales Only); INIS DE94631083 
431 19:24954 OSTI; NTIS (US Sales Only); INIS DE94631084 
432 19:24955 OSTI; NTIS (US Sales Only); INIS DE94631085 
434 19:24956 OSTI; NTIS (US Sales Only); INIS DE94631086 
435 19:23903  OSTI; NTIS (US Sales Only); INIS DE94631087 
IAEA-IWG-NPPCL- 
92/3 19:24256 OSTI; NTIS (US Sales Only); INIS DE94628076 
93/3 19:24267 OSTI; NTIS (US Sales Only); INIS DE94628077 
93/4 19:24275 OSTI; NTIS (US Sales Only); INIS DE94630746 
93/5 19:24289 OSTI; NTIS (US Sales Only); INIS DE94630747 
94/2 19:24219 OSTI; NTIS (US Sales Only); INIS 
94/3 19:24295 OSTI; NTIS (US Sales Only); INIS 
IAEA-SM— 
333/95 19:25141 
IAEA-TECDOC- 
735 19:24188 | OSTI; NTIS (US Sales Only); INIS 
736 19:26062 OSTI; NTIS (US Sales Only); 
738 19:24130 OSTI; NTIS (US Sales Only); INIS DE94629485 
739 19:24189  OSTI; NTIS (US Sales Only); INIS DE94629717 
740 19:24068  OSTI; NTIS (US Sales Only); INIS DE94628088 
i: 
i: 
); 


DE94628046 
DE94628078 


See BNL-49977 


DE94628318 
INIS DE94630462 


742 19:24090 OSTI; NTIS (US Sales Only); INIS DE94629585 
743 19:27190 OST!; NTIS (US Sales Only); INIS DE94631080 
744 19:24182 OSTI; NTIS (US Sales Only); INIS DE94631074 
ic— 
92/332 19:26306 OSTI; NTIS (US Sales Only); INIS DE94628558 
92/393 19:26211 OST!; NTIS (US Sales Only); INIS DE94628407 
93/128 19:26212  OSTI; NTIS (US Sales Only); INIS DE94628408 
93/214 19:26688 OSTI; NTIS (US Sales Only); INIS DE94628990 
93/217 19:26307 OSTI; NTIS (US Sales Only); INIS DE94628502 
93/257 19:26923 OSTI; NTIS (US Sales Only); INIS DE94628962 
93/261 19:26651 OSTI; NTIS (US Sales Only); INIS DE94628878 
93/262 19:26652 OSTI; NTIS (US Sales Only); INIS DE94628879 
93/263 19:26653 OSTI; NTIS (US Sales Only); INIS DE94628880 
93/271 19:26358 OSTI; NTIS (US Sales Only); INIS DE94628584 
93/277 19:26689 OSTI; NTIS (US Sales Only); INIS DE94628991 
93/285 19:26308 OSTI; NTIS (US Sales Only); INIS DE94628503 
93/289 19:25920 OSTI; NTIS (US Sales Only); INIS DE94627668 
93/290 19:25921 OSTI; NTIS (US Sales Only); INIS DE94627669 
93/293 19:24987 OST; NTIS (US Sales Only); INIS DE94627416 
93/294 19:24988 OSTI; NTIS (US Sales Only); INIS DE94627417 
93/295 19:26213 OSTI; NTIS (US Sales Only); INIS DE94628409 
93/296 19:26214 OSTI; NTIS (US Sales Only); INIS DE94628410 
93/297 19:26309 OSTI; NTIS (US Sales Only); INIS DE94628504 
93/304 19:26690 OSTI; NTIS (US Sales Only); INIS DE94628992 
93/308 19:26215 OSTI; NTIS (US Sales Only); INIS DE94628411 
93/309 19:26216 OSTI; NTIS (US Sales Only); INIS DE94628412 
93/310 19:26217 OSTI; NTIS (US Sales Only); INIS DE94628413 
93/311 19:26359  OSTI; NTIS (US Sales Only); INIS 
93/312 19:25221 OSTI; NTIS (US Sales Only); INIS DE94627156 
93/313 19:26924 OSTI; NTIS (US Sales Only); INIS DE94628963 
93/314 19:26397 OSTI; NTIS (US Sales Only); INIS DE94628597 
Pi 
); 


DE94628570 


93/315 19:26691  OSTI; NTIS (US Sales Only); INIS DE94628993 
93/316 19:26925  OSTI; NTIS (US Sales Only); INIS DE94628964 
93/317 19:26264  OSTI; NTIS (US Sales Only); INIS DE94628472 
93/318 19:26265  OSTI; NTIS (US Sales Only); INIS DE94628473 
93/319 19:26218 | OSTI; NTIS (US Sales Only); INIS DE94628414 
93/320 19:26310  OSTI; NTIS (US Sales Only); INIS DE94628505 
93/321 19:26266  OSTI; NTIS (US Sales Only); INIS DE94628474 
93/322 19:26267  OSTI; NTIS (US Sales Only); INIS DE94628475 
93/323 19:26398  OSTI; NTIS (US Sales Only); INIS DE94628609 
93/324 19:24989  OSTI; NTIS (US Sales Only); INIS DE94627393 
93/325 19:26268  OSTI; NTIS (US Sales Only); INIS DE94628476 
93/326 19:27071  OSTI; NTIS (US Sales Only); INIS DE94628392 
93/327 19:26311  OSTI; NTIS (US Sales Only); INIS DE94628506 
93/328 19:26312  OSTI; NTIS (US Sales Only); INIS DE94628507 
93/329 19:26837 OSTI; NTIS (US Sales Only); INIS DE94629030 

/330 19:26838  OSTI; NTIS (US Sales Only); INIS DE94629031 
93/331 19:26669  OSTI; NTIS (US Sales Only); INIS DE94628902 
93/332 19:25262  OSTI; NTIS (US Sales Only); INIS DE94627981 
93/333 19:26219  OSTI; NTIS (US Sales Only); INIS DE94628415 
93/334 19:25222  OSTI; NTIS (US Sales Only); INIS DE94627157 
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Report 
Number 


93/335 
93/336 
93/337 
93/338 
93/339 
93/340 
93/341 
93/342 
93/344 
93/345 
93/346 
93/347 
93/348 
93/349 
93/350 
93/351 
93/352 
93/353 
93/354 
93/355 
93/356 
93/357 
93/358 
93/359 
93/360 
93/361 
93/362 
93/363 
93/364 
93/365 
93/367 
93/368 
93/369 
93/370 
93/371 
93/372 
93/373 
93/374 
93/375 
93/376 
93/379 
93/380 
93/381 
93/382 
93/383 
93/384 
93/385 
93/386 
93/387 
93/388 
93/389 
93/390 
93/391 
93/392 
93/393 
93/394 
93/395 
93/396 
93/398 
93/399 
93/402 
93/412 
93/414 
93/423 
93/426 
93/427 
94/1 
94/10 
94/11 
94/12 
94/13 


Abstract 
Number 


19:26269 
19:26859 
19:26270 
19:26839 
19:26926 
19:26360 
19:26692 
19:26693 
19:26220 
19:26840 
19:26841 

19:24990 
19:26890 
19:26221 

19:26399 
19:26222 
19:26694 
19:26313 
19:26842 
19:26400 
19:26314 
19:26271 

19:26223 
19:26437 
19:26438 
19:26272 
19:26273 
19:26274 
19:26860 
19:24991 

19:26275 
19:26276 
19:26277 
19:26861 

19:26194 
19:26695 
19:26696 
19:26843 
19:26278 
19:25545 
19:26315 
19:26224 
19:26279 
19:26697 
19:26844 
19:26597 
19:25060 
19:25117 
19:26534 
19:26401 

19:26280 
19:26698 
19:26281 

19:26225 
19:26845 
19:26846 
19:26887 
19:26888 
19:26282 
19:26316 
19:26317 
19:26699 
19:26195 
19:26654 
19:26226 
19:25762 
19:26253 
19:26403 
19:26318 
19:26862 
19:26863 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


); INIS 
); 
: 

OSTI: NTIS (US Sales Only): INIS 
); 
); 
); 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
i 
); 


); 
); 
); 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

( 

( 

( 


); 
); 
); 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94628477 
DE94629057 
DE94628478 
DE94629032 
DE94628931 
DE94628577 
DE94628994 
DE94628995 
DE94628416 
DE94629033 
DE94629034 
DE94627394 
DE94629082 
DE94628417 
DE94628621 
DE94628418 
DE94628996 
DE94628508 
DE94629035 
DE94628610 
DE94628509 
DE94628479 
DE94628419 
DE94628632 
DE94628633 
DE94628480 
DE94628481 
DE94628482 
DE94629058 
DE94627342 
DE94628483 
DE94627710 
DE94628484 
DE94629059 
DE94627688 
DE94628997 
DE94628998 
DE94629036 
DE94628485 
DE94628037 
DE94628510 
DE94628420 
DE94628486 
DE94628999 
DE94629037 
DE94628847 
DE94627563 
DE94627641 
DE94628801 
DE94628604 
DE94628487 
DE94629000 
DE94628488 
DE94628421 
DE94629038 
DE94629039 
DE94629077 
DE94629078 
DE94628489 
DE94628511 
DE94628512 
DE94629001 
DE94627689 
DE94628881 
DE94628422 
DE94627701 
DE94628469 
DE94628611 
DE94628513 
DE94629074 
DE94629075 


ic— 


Distribution 
Category 
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48/93 
51/93 
52/93 
53/93 
54/93 

IFE/KR/E- 
93/007 

IFSR- 

656 
660 

IFVE-ONF— 
92-18 

IFVE-OUNK- 
91-107 

INCT- 
2131/1 
2135/1 

INDC(NDS)- 

297 


Abstract 
Number 


19:26864 
19:26361 
19:26319 
19:25223 
19:26847 
19:26848 
19:26849 
19:26927 
19:26850 
19:26851 

19:26655 
19:25922 
19:26852 
19:26320 
19:26404 
19:26405 
19:26406 
19:26321 

19:26439 
19:26853 
19:26230 
19:27121 

19:26322 
19:26231 

19:26362 
19:26928 
19:26440 
19:26854 
19:26232 
19:27122 
19:26233 
19:25923 
19:25924 
19:26227 
19:26283 
19:26234 
19:26323 
19:26324 
19:26235 
19:26236 
19:26284 
19:26237 
19:26285 
19:26238 
19:26929 
19:26239 
19:26228 
19:25925 
19:26286 
19:26229 
19:26402 


19:24992 
19:24199 
19:24603 
19:24200 
19:24201 
19:25926 


19:26908 
19:26909 


19:25570 
19:25546 


19:25163 
19:25224 


19:26450 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 

); 

); 


); 
); 


NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS 


See DOE/ET/53088-656 
See DOE/ET-53088-660 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 


OST; NTIS (US Sales Only); INIS 


Order 
Number 


DE94629076 
DE94628585 
DE94628514 
DE94627153 
DE94629040 
DE94629041 

DE94629042 
DE94628949 
DE94629043 
DE94629044 
DE94628882 
DE94627670 
DE94629045 
DE94628559 
DE94628612 
DE94628613 
DE94628614 
DE94628560 
DE94628634 
DE94629046 
DE94628423 
DE94628382 
DE94628515 
DE94628424 
DE94628571 

DE94628950 
DE94628635 
DE94629047 
DE94628425 
DE94628383 
DE94628426 
DES94627690 
DE94627691 

DE94628427 
DE94628490 
DE94628428 
DE94628516 
DE94628517 
DE94628429 
DE94628430 
DE94628491 

DE94628431 

DE94628492 
DE94628432 
DE94628965 
DE94628433 
DE94629874 
DE94627692 
DE94628493 
DE94628434 
DE94628615 


DE94629210 
DE94629560 
DE94629627 
DE94629561 
DE94629562 


DE94627117 


DE94628249 
DE94628038 


DE94630018 
DE94630138 


DE94628639 


Distribution 
Category 
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INIS-mf— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


INEL/MISC- 


93085 19:24174 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94011931 MF-528 
INIS-BR- 
3337 19:26865 OSTI; NTIS (US Sales Only); INIS DE94629048 
3338 19:26866 OSTI; NTIS (US Sales Only); INIS DE94629049 
3339 19:26325 OSTI; NTIS (US Sales Only); INIS DE94628518 
3340 19:26930 OSTI; NTIS (US Sales Only); INIS DE94628932 
3341 19:27014 OSTI; NTIS (US Sales Only); INIS DE94628985 
3342 19:24236 OSTI; NTIS (US Sales Only); INIS DE94628074 
3343 19:24993  OSTI; NTIS (US Sales Only); INIS DE94627480 
3344 19:26706 OSTI; NTIS (US Sales Only); INIS DE94629002 
3346 19:26326 OSTI; NTIS (US Sales Only); INIS DE94628499 
3347 19:27015 OSTI; NTIS (US Sales Only); INIS DE94628986 
3348 19:25118 | OSTI; NTIS (US Sales Only); INIS DE94627627 
3349 19:26535 OSTI; NTIS (US Sales Only); INIS DE94628838 
3350 19:26407  OSTI; NTIS (US Sales Only); INIS DE94631231 
3351 19:26931 OSTI; NTIS (US Sales Only); INIS DE94631448 
3352 19:26408 OSTI; NTIS (US Sales Only); INIS DE94631232 
3353 19:26516 | OSTI; NTIS (US Sales Only); INIS DE94631282 
3354 19:26707  OSTI; NTIS (US Sales Only); INIS DE94631464 
3355 19:26240 OSTI; NTIS (US Sales Only); INIS DE94631134 
3356 19:26708 OSTI; NTIS (US Sales Only); INIS DE94631465 
3357 19:26517 OSTI; NTIS (US Sales Only); INIS DE94631283 
3358 19:26518 | OSTI; NTIS (US Sales Only); INIS DE94631284 
3360 19:26047 OSTI; NTIS (US Sales Only); INIS DE94630597 
3361 19:23505  OSTI; NTIS (US Sales Only); INIS DE94630357 
3362 19:25061 OSTI; NTIS (US Sales Only); INIS DE94630250 
3363 19:25942 OSTI; NTIS (US Sales Only); INIS DE94630301 
3364 19:24327 OSTI; NTIS (US Sales Only); INIS DE94630492 
3365 19:25164 | OSTI; NTIS (US Sales Only); 
3366 19:25165 | OSTI; NTIS (US Sales Only); 
3367 19:24726 OSTI; NTIS (US Sales Only); 


INIS DE94630019 
INIS DE94630020 
INIS DE94631060 


INIS DE94631062 
INIS DE94631063 


( 
3370 19:24728 OSTI; NTIS (US Sales Only 
3371 19:24729 OSTI; NTIS (US Sales Only 
3372 19:24730 OSTI; NTIS (US Sales Only); INIS DE94631064 
3373 19:24724 OSTI; NTIS (US Sales Only); INIS DE94630573 
3374 19:24740 OSTI; NTIS (US Sales Only); INIS DE94631011 
3375 19:24741 OSTI; NTIS (US Sales Oniy); INIS DE94631012 
3376 19:24742 OSTI; NTIS (US Sales Only); INIS DE94631013 
3377 19:24731 OSTI; NTIS (US Sales Only); INIS DE94631065 
3378 19:24732 OSTI; NTIS (US Sales Only); 
3379 19:23499  OSTI; NTIS (US Sales Only); INiS DE94630556 
3380 19:23500 OSTI; NTIS (US Sales Only); INIS DE94630557 
3381 19:23401 OSTI; NTIS (US Sales Only); INIS DE94630542 

); 

); 

); 


) 
) 
) 
3368 19:24727 OSTI; NTIS (US Sales Only); INIS DE94631061 
); 
); 


INIS DE94631066 


3382 19:23486 OSTI; NTIS (US Sales Only); INIS DE94630547 
3383 19:23966  OSTI; NTIS (US Sales Only); INIS DE94630563 
3384 19:23967 OSTI; NTIS (US Sales Only); INIS DE94630564 
INIS-XN— 
504 19:27178 | OSTI; NTIS (US Sales Only); INIS DE94629847 
505 19:23659 OSTI; NTIS (US Sales Only); INIS DE94629680 
INIS-mf- 
13747 19:25943 OSTI; NTIS (US Sales Only); INIS DE94627118 
13862 19:27016 OSTI; NTIS (US Sales Only); INIS DE94628980 
13873 19:24743 OSTI; NTIS (US Sales Only); INIS DE94628334 
13874 19:24744  OSTI; NTIS (US Sales Only); INIS DE94628335 
13875(V.1,2) 19:24776 OSTI; NTIS (US Sales Only); INIS DE94628336 
13877 19:25168 OSTI; NTIS (US Sales Only) DE94627119 
13878 19:25062 OSTI; NTIS (US Sales Only) DE94627564 
13879 19:25225 OSTI; NTIS (US Sales Only) DE94627158 
13880 19:25226 OSTI; NTIS (US Sales Only) DE94627159 
13881 19:25063 OSTI; NTIS (US Sales Only) DE94627528 
13882 19:25119 | OSTI; NTIS (US Sales Only) DE94627642 
13883 19:24994 OSTI; NTIS (US Sales Only) DE94627395 
13884 19:24995  OSTI; NTIS (US Sales Only) DE94627410 
13885 19:25120 OSTI; NTIS (US Sales Only) DE94627653 
13886 19:25955 OSTI; NTIS (US Sales Only) DES4627676 
13887 19:25064 OSTI; NTIS (US Sales Only) DE94627565 
13888 19:24996 OSTI; NTIS (US Sales Only); INIS DE94629231 
13889 19:25121 OSTI; NTIS (US Sales Only) DE94627643 
13890 19:25227 OSTI; NTIS (US Sales Only) DE94627160 
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INIS-mf— 


Report 


Number 


13891 
13892 
13893 
13894 
13895 
13896 
13897 
13898 
13899 
13900 


13943 
13944 
13945 
13946 
13947 
13948 
13949 
13950 
13951 
13952 
13953 
13954 
13956 
13957 
13958 
13964 
13967 
13968 
14188 
14189 
14205 
14206 
14209 
14220 
14256 
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Abstract 
Number 


19:25228 
19:25065 
19:25066 
19:25122 
19:25576 
19:26022 
19:26023 
19:25169 
19:25170 
19:25577 
19:24785 
19:23971 

19:24196 
19:23972 
19:23973 
19:23974 
19:23975 
19:27072 
19:24069 
19:26299 
19:25956 
19:23404 
19:23657 
19:26048 
19:26700 
19:26084 

19:26932 
19:25579 
19:25123 

19:26709 
19:25580 

19:24997 
19:25252 

19:26933 
19:26138 
19:27073 
19:27132 
19:24618 
19:27074 

19:24159 
19:24114 
19:24765 

19:24226 
19:24766 
19:24790 
19:24115 
19:24116 
19:26451 

19:27019 
19:27020 
19:27075 
19:27076 
19:26300 
19:23976 
19:23977 
19:23432 
19:23923 
19:23924 
19:26094 
19:26095 
19:26096 
19:26097 
19:23978 
19:23979 
19:24670 
19:24676 
19:24077 
19:26874 
19:26409 
19:23487 
19:25773 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OST; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only 
( 


) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS; INIS 

NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS 

NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE94627161 
DE94627610 
DE94627611 
DE94627632 
DE94629649 
DE94627697 
DE94627699 
DE94627120 
DE94627121 
DE94630924 
DE94628345 
DE94628350 
DE94627122 
DE94628353 
DE94628354 
DE94628355 
DE94628356 
DE94628393 
DE94629163 
DE94629884 
DE94629252 
DE94629397 
DE94629084 
DE94629479 
DE94629990 
DE94629340 
DE94629938 
DE94629635 
DE94629992 
DE94631466 
DE94629636 
DE94629216 
DE94629193 
DE94629656 
DE94630389 
DE94629856 
DE94629853 
DE94629628 
DE94629857 
DE94629624 
DE94629586 
DE94632876 
DE94629563 
DE94630990 
DE94629718 
DE94629587 
DE94630758 
DE94629901 
DE94631452 
DE94631453 
DE94631122 
DE94631123 
DE94630140 
DE94631045 
DE94631046 
DE94631024 
DE94632484 
DE94632485 
DE94632346 
DE94632338 
DE94632347 
DE94632331 
DE94628357 
DE94628358 
DE94779064 
DE94779063 
DE94778956 
DE94779145 
DE94778740 
DE94779131 
DE94778794 


Distribution 
Category 





Report 
Number 


14257 
14258 
14259 
14260 
14261 
14262 
14263 
14264 
14265 
14266 
14267 
14268 
14269 
14270 
14271 
14272 
14273 
14274 
14279 
14280 
14281 
14282 
14283 
14284 
14285 
14286 
14287 
14288 
14289 
14290 
14291 


INP- 


1535/AP 
1545/PS 
1547/AP 
1570/PL 
1572/Ch 
1574/AP 
1576/CH 
1581/AP 
1602/AP 
1605/PL 
1627/AP 


5107 


IS-T- 


1663 
1672 
1675 
1681 
1685 
1690 
1707 


Abstract 
Number 


19:24913 
19:25366 
19:25070 
19:26452 
19:25778 
19:25779 
19:25780 
19:25781 
19:25782 
19:25783 
19:25784 
19:25785 
19:25786 
19:25787 
19:25788 
19:25789 
19:24680 
19:25790 
19:25257 
19:24078 
19:26028 
19:25791 
19:23433 
19:25792 
19:23482 
19:25793 
19:25959 
19:26029 
19:26030 
19:25794 
19:25795 


19:26638 
19:25186 
19:25591 
19:25592 
19:25187 
19:25188 
19:25189 
19:27135 
19:25593 
19:27136 
19:26639 


19:25594 
19:25595 


19:25596 
19:25190 
19:25597 


19:27022 
19:27023 
19:27024 


19:25191 


19:23349 
19:25961 


19:25080 
19:26289 
19:25015 
19:25367 
19:25231 
19:23963 
19:25081 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


—_ 


—_— 


Order 
Number 


DE94778769 
DE94778756 
DE94779133 
DE94779071 
DE94778901 
DE94782410 
DE94782409 
DE94782819 
DE94782820 
DE94782478 
DE94782274 
DE94782273 
DE94782359 
DE94782357 
DE94782358 
DE94782623 
DE94779136 
DE94782785 
DE94781826 
DE94781592 
DE94782848 
DE94782462 
DE94782425 
DE94782259 
DE94782754 
DE94782841 
DE94782777 
DE94782598 
DE94782555 
DE94782597 
DE94782622 


DE94631321 
DE94630021 
DE94630925 
DE94630912 
DE94630022 
DE94630023 
DE94630024 
DE94631111 
DE94630894 
DE94631112 
DE94631322 


DE94777674 
DE94777673 


DE94630926 
DE94630025 
DE94630895 


DE94781713 
DE94781712 
DE94781685 


DE94014239 


DE94014237 
DE94014241 


DE94014234 
DE94014233 
DE94014230 
DE94014242 
DE94014232 
DE94014236 
DE94014231 


TER/US— 


Distribution 
Category 


mmmMmmmmmm mim m 
88888888 88 8 


1708 19:25232 OSTI; NTIS; GPO Dep. 
TERUS— 


93/TE/SA-18 19:27012 See EGG-FSP-11037 


DE94014235 
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ITP-SB- 


Report 
Number 


ITP-SB- 
93-65 
JAERL-M- 
93-190 
93-212 
93-218 
93-225 
93-233 
94-014 
94-015 
94-016 
94-021 
94-023 
94-035 
94-039 
94-046 
94-050 
94-066 
JINR- 
1-64-94 
93-180 
JINR-D- 
11-93-317 
JINR-E- 
1-93-255 
1-93-305 
1-93-322 
1-93-451 
1-93-457 
1-93-458 
1-93-98 
1-94-23 
10-93-31 1 
10-94-14 
11-93-468 
13-93-258 
13-93-295 
13-93-296 
13-93-308 
13-93-3839 
14-93-279 
14-93-333 
14-94-20 
16-93-310 
2-93-232 
2-93-257 
2-93-282 
2-93-286 
2-93-290 
2-93-291 
2-93-292 
2-93-294 
2-93-297 
2-93-309 
2-93-315 
2-93-328 
2-93-340 
2-93-357 
2-93-358 
2-93-38 
2-93-447 
2-93-448 
2-93-46 
2-93-461 
2-93-462 
2-93-467 
2-93-470 
2-93-53 
2-93-54 
2-93-71 
2-94-22 


980 ERA Vol. 19, No. 9 


Abstract 
Number 


19:26430 


19:26641 
19:26642 
19:25368 
19:25369 
19:25420 
19:27025 
19:27026 
19:27027 
19:26941 
19:24619 
19:26942 
19:26943 
19:27028 
19:26944 
19:24620 


19:26472 
19:25599 


19:27137 


19:25455 
19:26410 
19:26474 
19:26673 
19:26475 
19:26411 

19:26540 
19:26541 

19:27140 
19:24621 

19:27141 

19:25622 
19:25623 
19:25624 
19:25625 
19:27142 
19:26776 
19:27143 
19:26832 
19:26050 
19:26542 
19:26333 
19:26543 
19:26368 
19:26369 
19:26334 
19:26246 
19:26412 
19:26413 
19:26442 
19:26335 
19:26336 
19:26370 
19:26414 
19:26247 
19:26366 
19:26337 
19:26338 
19:26330 
19:26443 
19:27138 
19:26544 
19:26545 
19:26331 
19:26332 
19:26367 
19:26339 


Source of 
Availability 


See NIKHEF-H—-93-20 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
Sot: 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 

( 

( 

( 


); 
); 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 

( 

( 

( 


); 
); 
D; 
); 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE94777594 
DE94777595 
DE94777593 
DE94777619 
DE94777672 
DE94777529 
DE94777528 
DE94777531 
DE94777530 
DE94777546 
DE94777533 
DE94777532 
DE94777545 
DE94777540 
DE94777547 


DE94630699 
DE94627992 


DE94628371 


DE94627990 
DE94628616 
DE94628652 
DE94628903 
DE94628640 
DE94629891 

DE94628802 
DE94628791 

DE94628372 
DE94628168 
DE94628384 
DE94628250 
DE94628251 

DE94628252 
DE94628253 
DE94628385 
DE94629003 
DE94628373 
DE94629015 
DE94627911 

DE94628769 
DE94628519 
DE94628770 
DE94628586 
DE94628578 
DE94628520 
DE94628435 
DE94628605 
DE94628599 
DE94628628 
DE94628521 

DE94628500 
DE94628587 
DE94628606 
DE94628436 
DE94628588 
DE94628561 

DE94628562 
DE94628522 
DE94628629 
DE94628386 
DE94628761 

DE94629916 
DE94628523 
DE94628524 
DE94628579 
DE94629887 


Distribution 
Category 





Report 
Number 


3-93-466 
3-94-3 
4-93-293 
4-93-324 
4-93-334 
4-93-338 
4-93-452 
4-93-465 
4-93-55 
4-93-60 
4-93-78 
4-94-4 
5-93-314 
6-93-301 
7-93-356 
7-93-74 
9-93-254 
9-93-332 
9-94-13 
JINR-R- 
1-93-213 
1-93-285 
1-93-327 
1-93-464 
10-93-243 
10-93-348 
10-94-8 
11-93-248 
11-93-249 
11-93-250 
11-93-265 
11-93-266 
13-93-268 
13-93-281 
13-93-326 
13-93-331 
13-93-362 
2-93-235 
2-93-236 
2-93-287 
2-93-304 
2-93-321 
2-93-463 
3-93-242 
3-93-283 
3-94-5 
4-93-300 
4-93-449 
4-93-460 
5-93-169 
5-93-170 
6-93-244 
6-93-275 
6-93-289 
6-93-298 
9-93-280 
9-93-307 
9-93-323 
JPL-D- 
11692 
Jue 
2787 
2818 
2829 
2832 
2860 
2862 
2866 
2873 
2878 


Abstract 
Number 


19:26546 
19:26547 
19:26248 
19:26495 
19:26496 
19:26497 
19:26498 
19:26674 
19:26371 
19:26558 
19:26494 
19:26249 
19:27139 
19:25617 
19:26831 
19:26499 
19:25462 
19:25513 
19:25549 


19:26833 
19:25626 
19:26572 
19:26573 
19:25627 
19:27146 
19:25628 
19:27147 
19:27148 
19:27149 
19:27150 
19:27151 
19:25421 
19:25370 
19:25629 
19:25630 
19:25631 
19:25514 
19:25515 
19:26250 
19:26417 
19:27144 
19:26444 
19:25082 
19:26574 
19:26643 
19:26290 
19:26501 
19:26675 
19:26251 
19:26252 
19:26206 
19:26515 
19:25233 
19:26502 
19:25516 
19:27145 
19:25478 


19:23382 


19:25427 
19:23660 
19:23442 
19:23461 
19:25632 
19:24920 
19:23943 
19:25016 
19:25517 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


—~—S 


See DOE/PC/92150-T7 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94629909 
DE94628771 
DE94628437 
DE94628641 
DE94628653 
DE94628689 
DE94628642 
DE94628904 
DE94628580 
DE94628832 
DE94628654 
DE94628438 
DE94628374 
DE94628197 
DE94629016 
DE94628655 
DE94627991 
DE94628003 
DE94628039 


DE94629017 
DE94628254 
DE94628772 
DE94628773 
DE94628255 
DE94628375 
DE94628198 
DE94628376 
DE94628377 
DE94628378 
DE94628387 
DE94628388 
DE94628040 
DE94628300 
DE94628256 
DE94628257 
DE94628258 
DE94628023 
DE94628024 
DE94628439 
DE94628598 
DE94628379 
DE94628630 
DE94627566 
DE94628839 
DE94628848 
DE94628494 
DE94628690 
DE94628905 
DE94628440 
DE94628441 
DE94628406 
DE94628701 
DE94627162 
DE94628656 
DE94628022 
DE94628380 
DE94627995 


DE94782476 
DE94778960 
DE94779095 
DE94778951 
DE94781863 
DE94779093 
DE94778768 
DE94781744 
DE94781743 


Jue 


Distribution 
Category 
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K/ETO- 


Report 
Number 


K/ETO- 
138 


KAPL- 

4767 

4773 

4778 
KCP— 

613-5290 

613-5378 

613-5423 
KEK-PROC— 

93-10 
KFK-— 

5080 

5113 

5119 

5121 

5150 

5194 

5243 

5253 

5272 

5273 

5280 

5287 

5289 
KFK-PEF— 

101 

104 
KFKE- 

1993-19/D 

1993-22/A 

1993-23/A 

1993-24/N 

1994-1/G 
KL-TH- 

94-4 
KVI- 

983(prepr.) 
LA- 


10300-M-Vol.1(11/93) 


12563-MS 
12699-Vol.2 
12720-MS 
12729-MS 
12732-SR 
12738-MS 
12759-MS 
12770-PR 
12774-MS 


12775-MS 
12776-MS 
12781-MS 
12782-MS 
12784-MS 
12791-T 
12799-PR 
12800-PR 
LA-SUB-— 
94-9 
94-27 
94-57 
94-78 
94-84 
LA-UR- 
94-1032 
94-1038 
94-1071 
94-1312 


Abstract 
Number 


19:23527 


19:25129 
19:25406 
19:23982 


19:26031 
19:25796 
19:24923 


19:25525 


19:25017 
19:25234 
19:25963 
19:24239 
19:25371 
19:25964 
19:25018 
19:26575 
19:27029 
19:24681 
19:25235 
19:24657 
19:23661 


19:26174 
19:25797 


19:26945 
19:26418 
19:26576 
19:25655 
19:24118 


19:26349 
19:26577 


19:25194 
19:23662 
19:25814 
19:25238 
19:23802 
19:25436 
19:23803 
19:25536 
19:25966 
19:23904 


19:25732 
19:25715 
19:23865 
19:23866 
19:24176 
19:26646 
19:23804 
19:23929 


19:25239 
19:23557 
19:25372 
19:23528 
19:26200 


19:25740 
19:23805 
19:23665 


Source of 
Availability 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See SAND-94-1119C 


OSTI; NTIS; INIS 


OSTIi; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See GRS—-106 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


See NIKHEF-H-94-05 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


888838 


mmmmmmmmmm 
ae oe oe oe 


ae oe oe oe a ee | 


ak ek tt 


Order 
Number 


DE94008712 


DE94015363 
DE94013375 
DE94015358 


DE94013742 
DE94013741 


DE94777550 


DE94778575 
DE94779129 
DE94779135 
DE94778958 
DE94778963 
DE94779128 
DE94779021 
DE94781792 
DE94778573 
DE94778952 
DE94778957 


DE94778572 


DE94779160 
DE94778802 


DE94629879 
DE94629895 
DE94629912 
DE94629639 
DE94629588 


DE94778514 


DE94008843 
DE94008790 
DE94014256 
DE94008780 
DE94008788 
DE94014255 
DE94013644 
DE94014853 
DE94013980 
DE94013646 


DE94015178 
DE94015069 
DE94013855 
DE94014138 
DE94013642 
DE94014980 
DE94013979 
DE94013856 


DE94015423 
DE94013613 
DE94013610 
DE94012081 
DE94013612 


DE94009338 
DE94009337 
DE94009332 


Distribution 
Category 


MF-501; 
MF-517 


PC-504 
MF-706 
PC-506 


MF-706 
MF-702 


MF-907 
MF-802 
MF-902 
MF-814 
MF-721 
MF-706 
MF-902 
MF-414 
MF-903 
MF-711; 
MF-721 
MF-700 


MF-902 
MF-902 
MF-743 
MF-705 
MF-940 
MF-500 


MF-701 
MF-722 
MF-706 
MF-731 
MF-903 


MF-700 
MF-800 
MF-814 


esse 88888 Seesssee sess 


mmmm mmommm mmmmmmmm 


—_ ak ot 


19:23666 OSTI; NTIS; GPO Dep. DE94011722 MF-700 
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Abstract 
Number 


19:24961 
19:23667 


19:25967 
19:25968 
19:26966 
19:26588 
19:26032 
19:24177 
19:25741 
19:26589 
19:27031 
19:25690 
19:25657 


19:26967 
19:23668 
19:26291 
19:24962 
19:26883 
19:26968 
19:23411 
19:23558 
19:25742 
19:26144 
19:25658 
19:23925 
19:26145 
19:25733 
19:26884 


19:27179 
19:24799 
19:25749 
19:25705 
19:26503 
19:27032 
19:27033 
19:25464 
19:24867 


19:26590 
19:27034 
19:27035 
19:25743 


19:25131 


19:25022 
19:23669 
19:25195 
19:25023 
19:25240 
19:23926 
19:27155 
19:27036 
19:24178 
19:25084 


19:26425 
19:26885 
19:25659 
19:23905 
19:26834 
19:25422 
19:27037 
19:27038 
19:24957 
19:26374 
19:25407 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


oo 
a] 
2S 


mmmmmmmmmmm mm 
“ae 
8 8 


eee eke et ot ot os ot 


Mmmm mMmMmMmmmMmmmmm 
ee ee ee 


99: 
-99: 
-99: 
99: 
-99: 
.99: 
.99: 
99: 
99: 
99: 
.99: 
99: 
-99: 
.99: 
.99: 
.99: 
-99: 
-99: 
99: 
.99: 
.99: 
99: 
.99: 
99: 
.99: 
99: 
.99: 


mmmmmmmmm 
SRSkSS88S88 BeEBeeseee 8 BEBE BBREeses 


mmmmmmmmmmm mmmmmmmmnmm m mmmm 


ee oe ee ee ee ee ee 


Order 
Number 


DE94014720 
DE94014717 


DE94011707 
DE94011704 
DE94014716 
DE94013246 
DE94013242 
DE94013244 
DE94012911 
DE94014715 
DE94014714 
DE94014805 
DE94014804 


DE94014806 
DE94012891 
DE94012907 
DE94012909 
DE94013123 
DE94014811 
DE94012906 
DE94012904 
DE94012905 
DE94012902 
DE94012901 
DE94012899 
DE94013003 
DE94013131 
DE94013127 


DE94014465 
DE94013137 
DE94013136 
DE94013132 
DE94013134 
DE94013140 
DE94014466 
DE94014467 
DE94014464 


DE94014463 
DE94014474 
DE94014455 
DE94014454 


DE94014453 


DE94014475 
DE94014457 
DE94014433 
DE94014456 
DE94014452 
DE94014438 
DE94014442 
DE94014441 
DE94014439 
DE94014440 


DE94014431 
DE94014432 
DE94014414 
DE94014297 
DE94014293 
DE94006254 
DE94014471 
DE94014472 
DE94014469 
DE94014478 
DE94014477 


LA-UR- 


Distribution 
Category 


MF-700; 
MF-721 
MF-903; 
MF-940 
MF-902 


MF-424 
MF-413 


MF-703 
MF-700 
MF-424 
MF-706 
MF-906; 
MF-940 
MF-424 
MF-424 
MF-412 
MF-700 
MF-906 
MF-712 
MF-742 
MF-940 
MF-700 
MF-907 
MF-706 
MF-700 


MF-900 
MF- 
1390 
MF-900 
MF-706 
MF-902 
MF-910 
MF-406 
MF-424 
MF-424 
MF-700 
MF- 
1502 
MF-413 
MF-712 
MF-712 
MF-702; 
MF-703 
MF-413; 
MF-404 


MF-413 
MF-701 
MF-404 
MF-404 
MF-414 
MF-420 
MF-420 
MF-744 
MF-406; 
MF-404 
MF-410 
MF-906 
MF-706 
MF-700 
MF-700 


MF-424 
MF-712 
MF-700 
MF-414 
MF-700 
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LA-UR-— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


° 
3 


94-2108 19:27039 OSTI; NTIS; INIS; GPO Dep. 
94-2110 19:23670 OSTI; NTIS; INIS; GPO Dep. 
94-212 19:25021 OSTI; NTIS; GPO Dep. 
94-2123 19:23906 OSTI; NTIS; GPO Dep. 
94-2125 19:25479 OSTI; NTIS; INIS; GPO Dep. 
94-2126 19:26835 OSTI; NTIS; GPO Dep. 
94-2127 19:25691 OSTI; NTIS; GPO Dep. 
94-2130 19:26292 OSTI; NTIS; INIS; GPO Dep. 
94-2141 19:25024 OSTI; NTIS; GPO Dep. 
94-2161 19:25465 OSTI; NTIS; INIS; GPO Dep. 
94-2168 19:26293 OSTI; NTIS; INIS; GPO Dep. 


m 
8 


DE94014476 MF-424 
DE94014482 MF-940 
DE94006253 MF-704 
DE94014489 MF-900 
DE94014420 MF-731 
DE94014421 MF-700 
DE94014459 MF-706 
DE94014462 MF-700 
DE94014419 MF-404 
DE94014415 MF-700 
DE94014416 MF-410; 
MF-405 
DE94014428 MF-700 
DE94014427 MF-410 
DE94014424 MF-706; 
MF-700 
DE94014425 MF-731 
DE94014422 
DE94014423 MF-414 
DE94014488 MF-414 
DE94014485 MF-424 
DE94014486 MF-414 
DE94014479 MF-705 
DE94006251 MF-704; 
MF-706 
DE94007559 MF-810 
DE94009307 MF-705 
DE94009359 MF-903 
DE94009347 MF-903 


oe ae sa Se ise eee ee beet aig sae eet ots oe 
888 8888888888 


94-2176 19:26836 OSTI; NTIS; INIS; GPO Dep. 
94-2179 19:26591 OSTI; NTIS; INIS; GPO Dep. 
94-2193 19:23927 OSTI; NTIS; GPO Dep. 


— ok ob 


94-2195 19:25553 OSTI; NTIS; GPO Dep. 

94-2197 19:25085  OSTI; NTIS; INIS; GPO Dep. 

94-2201 19:26426 OSTI; NTIS; INIS; GPO Dep. 

94-2202 19:26427 OSTI; NTIS; INIS; GPO Dep. 

94-2223 19:26969 ; NTIS; INIS; GPO Dep. 

94-2228 19:26375 ; NTIS; INIS; GPO Dep. 

94-2234 19:25744 ; NTIS (US Sales Only); GPO Dep. 
94-225 19:25130 ; NTIS; GPO Dep. 


ek at tet 
oc te oe te in de oe 
88383888 


94-640 19:23663 ; NTIS; INIS; GPO Dep. 

94-721 19:27154 ; NTIS; GPO Dep. 

94-924 19:23664 ; NTIS; INIS; GPO Dep. 

94-981 19:25704 NTIS; GPO Dep. 
LAL- 


94-01 19:26424 NTIS (US Sales Only); INIS DE94629896 
LAMP- 


94/1 19:26648 NTIS (US Sales Only); INIS DE94628867 
LBL- 


29419-Rev.1 19:24873 ; NTIS; GPO Dep. 99: DE94614935 


mmmm mmmmmmmm mmm mmmmMmMmmmmmm 


31875 19:25815 ; NTIS; GPO Dep. .99: DE94015151 


33708 19:24874 ; NTIS; GPO Dep. .99: DE94013796 
34270 19:24875 ; NTIS; GPO Dep. .99: DE94013109 


34376 19:26056 ; NTIS; GPO Dep. .99: DE94011345 
34741 19:24063 ; NTIS; INIS; GPO Dep. 99: DE94015152 
34967 19:24926 ; NTIS; GPO Dep. .99: DE94015153 


35021 19:24927 ; NTIS; GPO Dep. 


_ 


888 888 8 


DE94015154 


35127 19:25245 ; NTIS; GPO Dep. 
35312 19:25263 ; NTIS; GPO Dep. 
35339 19:25086 ; NTIS; GPO Dep. 


DE94014930 
DE94011010 
DE94015155 


—_ =k ot 


35370 19:25457 NTIS; INIS; GPO Dep. 
35371 19:26301 ; NTIS; INIS; GPO Dep. 
35382 19:24876 OSTI; NTIS; GPO Dep. 


DE94015156 
DE94014924 
DE94013110 


oa ah oh 


35384 19:25699 OSTI; NTIS; GPO Dep. .99: DE94011624 
35476 19:25458 OSTI; NTIS; INIS; GPO Dep. .99: DE94015157 
35485 19:23495 OSTI; NTIS; GPO Dep. .99: DE94015158 
35487 19:26201 OSTI; NTIS; GPO Dep. .99: DE94014929 
35518 19:27156 OSTI; NTIS; INIS; GPO Dep. .99: DE94015159 


35537 19:26592 OSTI; NTIS; INIS; GPO Dep. .99: DE94015160 
35580 19:25437 OSTI; NTIS; GPO Dep. .99: DE94014958 
35630 19:25408 OSTI; NTIS; GPO Dep. 99: DE94014967 
35647 19:23983 OSTI; NTIS; GPO Dep. 99: DE94014926 
a 19:25409 OSTI; NTIS; GPO Dep. 99: DE94014965 


94014101 19:23671 OSTI; NTIS; INIS; GPO Dep. 99: DE94014101 
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Report 
Number 


LNS— 

173 
LPTHE- 

93-06 
LRAP— 

138 

140 

144 

148 
LRP- 

491/94 

494/94 

495/94 
LTKK-EN-A— 

17 
LTKK-EN-B— 

64 

76 
LUNFD6-TFME- 

1026-1-25-94 
LUTFD2-TFAF— 


1021-1-106-93. 


LUTFD2-TFMA- 
94-1002 
94-5001. 

LYCEN-T- 
9252 
9254 
9345 

MLM- 

3789 

MMSC-EM- 
94146 

MOEL-CU-RD- 
01-92. 

MOEI-RD- 
05-93. 
08-92. 
09-90. 
14-91. 
21-93. 

MSHA/IR— 
1213 

MSU-HEP- 
93-16 

MTC 
10038-19 

MZ-TH- 
93-23. 

N— 

94-20497 

NAS- 
1.15:106303 

NASA-CR- 
191133 

NASA-TM- 
106303 
106319 

NDP- 
043B 

NEA-NSC-DOC- 
93-4 
93-10 

NEA/CSNI/R- 
(94)2 
93-17 

NE-DK- 
1490 
1522 
1537 
1538 


Abstract 

Number 

19:25025 
19:26341 
19:25660 
19:25661 
19:27077 
19:25662 
19:26970 
19:27157 
19:26972 
19:24119 


19:24120 
19:24121 


19:27159 
19:25662 


19:27160 
19:27160 


19:25026 
19:26376 
19:26593 
19:25716 
19:23806 
19:23432 
19:23976 
19:23972 
19:23973 
19:23971 
19:23977 
19:26185 
19:26430 
19:23352 
19:26397 
19:26886 
19:26886 
19:24179 


19:26886 
19:24975 


19:26202 


19:26647 
19:24316 


19:24715 
19:24657 


19:24023 
19:24010 
19:24059 
19:24060 


Source of GPO 
Availability Dep. 


OSTI; NTIS; INIS 
See NIKHEF-H—-93-03 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
See LRAP-148 


OSTI; NTIS; INIS 
See LUTFD2-TFMA-94-1002 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See INIS-mf—13952 

See INIS-mf—13950 

See INIS-mf—13908 

See INIS-mf-13909 

See INIS-mf—13904 

See INIS-mf—13951 

OSTI; NTIS 

See NIKHEF-H-93-20 

See DOE/MC/26288-3788 

See IC—93/314 

Avail: CAS| HC A12/MF AO03; INIS 
See N—94-20497 

See ORNL/TM-—12703 


See N—94-20497 
See DOE/NASA-26310-19 


See ORNL/CDIAC-60 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See NUREG/CR-6193 
See GRS—106 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE94629222 


DE94630927 
DE94630928 
DE94631124 
DE94630929 


DE94629958 
DE94631113 
DE94631442 
DE94628107 


DE94628108 
DE94628109 


DE94631114 


DE94631115 


DE94629217 
DE94629889 
DE94629913 


DE94013351 


DE94014132 


DE94011052 


DE94629917 
DE94629575 


DE94777369 
DE94777405 
DE94777379 
DE94777380 


NEI-DK- 


Distribution 
Category 
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NEFDK- 


Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


1545 19:24767 OSTI; NTIS; INIS DE94630991 
1553 19:24928  OSTI; NTIS DE94777371 
1554 19:24043 OSTI; NTIS DE94777372 
1555 19:25816 OSTI; NTIS DE94777376 
1562 19:24017 OSTI; NTIS DE94777360 
1563 19:24868 OSTI; NTIS DE94777367 
1565 19:24734 OSTI; NTIS DE94777368 
1576 19:23957  OSTI; NTIS DE94777356 
NE--FI- 
222(v.4) 19:25817 OSTI; NTIS DE94630283 
222-Vol.6 19:24877 OSTI; NTIS DE94777322 
NEI-NO— 
401 19:26594 OSTI; NTIS DE94631306 
402 19:25429 OSTI; NTIS DE94777321 
403 19:23496 OSTI; NTIS DE94777320 
404 19:24723 OSTI; NTIS DE94777319 
405 19:23469 OSTI; NTIS DE94777318 
406 19:23462 OSTI; NTIS DE94777317 
407 19:24778 OSTI; NTIS DE94777308 
408 19:24746 OSTI; NTIS DE94777306 
409 19:24787 OSTI; NTIS DE94777303 
410 19:24014 OSTI; NTIS DE94777302 
411 19:24788 OSTI; NTIS DE94777300 
412 19:23443 OSTI; NTIS DE94783314 
413 19:23497 OSTI; NTIS DE94783315 
414 19:27161 OSTI; NTIS DE94783316 
415 19:25410 OSTI; NTIS DE94783317 
416 19:25855 OSTI; NTIS DE94783318 
417 19:23463 OSTI; NTIS DE94783324 
418 19:25411 OSTI; NTIS DE94783343 
419 19:25430 OST; NTIS DE94783353 
420 19:24899 OSTI; NTIS DE94783354 
421 19:24929 OSTI; NTIS DE94783355 
NESC-— 
444 19:27120 See ESTSC—000718U110800 
699 19:27119 See ESTSC—00071 71036000 
NIFS— 
267 19:27040 OSTI; NTIS; INIS DE94777539 
268 19:27041 OSTI; NTIS; INIS DE94777549 
269 19:26973 OSTI; NTIS; INIS DE94777541 
270 19:26974 OSTI; NTIS; INIS DE94777542 
271 19:26975 OSTI; NTIS; INIS DE94777543 
272 19:27042 OSTI; NTIS; INIS DE94777548 
NIFS-PROC-— 


15 19:26979 OSTI; NTIS; INIS DE94777544 
NIIEFA-P- 


0906 19:26262 OSTI; NTIS (US Sales Only); INIS DE94628470 
NIIEFA-P-V— 
0873 19:25537 OSTI; NTIS (US Sales Only); INIS DE94629527 
0886 19:25466 OSTI; NTIS (US Sales Only); INIS DE94627993 
NIKHEF-H- 
92-19 19:26428 OSTI; NTIS; INIS DE94781791 
93-02 19:26340 OSTI; NTIS; INIS DE94781787 
93-03 19:26341 OSTI; NTIS; INIS DE94781784 
93-04 19:26342 OSTI; NTIS; INIS DE94781789 
93-07 19:25663 OSTI; NTIS; INIS DE94781790 
93-10 19:25664 OSTI; NTIS; INIS DE94781788 
93-17 19:26343 OSTI; NTIS DE94778517 
93-18 19:26344 OSTI; NTIS DE94778516 
93-19 19:26429 OSTI; NTIS; INIS DE94781783 


93-20 19:26430 OSTI; NTIS 


93-21 
93-22 
93-23 
93-24 
93-28 
94-01 
94-02 
94-04 
94-05 
94-06 
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19:26345 
19:26346 
19:26347 
19:27162 
19:26348 
19:26431 
19:26377 
19:25665 
19:26349 
19:25666 


OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


DE94778519 
DE94778521 
DE94781785 
DE94778518 
DE94781786 
DE94778745 
DE94778746 
DE94778747 
DE94778748 
DE94778744 
DE94778749 





NREL/TP- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


Distribution 
Category 
NILU-OR- 

15/93 19:25856 OSTI; NTIS DE94777297 

23/92 19:25857 OSTI; NTIS DE94783321 

59/93 19:25858 OSTI; NTIS DE94777298 

61/93 19:25859 OSTI; NTIS DE94777296 
NILU-TR- 

4/93 19:25860 OSTI; NTIS DE94783347 
NINA-R- 

19:26033 OSTI; NTIS DE94783323 


19:23464 OSTI; NTIS; GPO Dep. DE94004471 


19:26263 OSTI; NTIS; INIS DE94777475 
19:25467  OSTI; NTIS; INIS DE94777474 


0002. 19:26527 See CNIC—00736 
NLR-TP- 
92121-U 19:25412 OSTI; NTIS; Available from National Aerospace DE94776916 
Laboratory NLR, P.O. Box 90502, 1006 BM 
Amsterdam (Netherlands) 
NRCN(TN)- 
122 19:26153 OSTI; NTIS (US Sales Only); INIS DE94627806 


136 19:26154 OSTI; NTIS (US Sales Only); INIS DE94627882 
NREL/TP- 


320-6695 
320-6696 
411-6612 
411-6624 
411-6634 
411-6767 
411-6769 
411-6770 
411-6841 
411-6854 
411-6857 
413-6633 
425-6170 
425-6344 
425-6346 
425-6650 


430-5703 
432-5069 


441-6619 
441-6626 
442-6477 
461-5857 
462-5438 
462-6436 
463-6689 


471-6233 


19:27078 
19:23867 
19:23984 
19:23985 
19:23986 
19:24943 
19:23987 
19:23988 
19:23989 
19:25132 
19:23990 
19:23991 
19:24950 
19:24937 
19:24938 


19:25861 


19:24909 
19:24791 


19:24027 
19:24028 
19:24029 
19:24792 
19:25862 
19:24793 
19:23969 


19:23970 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep, 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See ANL/ESD-18 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


DE94011822 
DE94011823 
DE94011815 
DE94011816 
DE94011818 
DE94006927 
DE94011819 
DE94011829 
DE94011826 
DE94011839 
DE9401 1832 
DE94011817 
DE94011811 
DE94006948 
DE94006950 


DE94006928 


DE93000039 
DE94006923 
DE94006930 
DE94006922 
DE94006861 
DE93000086 
DE94006929 
DE94011814 


DE94006907 
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NREL/TP— 


Report 
Number 


472-6423 
NRPA- 
1994:1 
1994:2 
1994:3 
1994:4 
1994:5 
NUGL 
812 
NUREG- 


0304-Vol.19-No.1 
0390-Vol.8-No.1 
0540-Vol.16-No.4 
0750-Vol.39-No.4 
0750-Vol.39-No.5 
0940-Vol.13-No.1-Pt.2 
0940-Vol.13-No.1-Pt.3 
1021-Rev.7-Suppl.1 


1266-Vol.8 
NUREG/CR- 

2907-Vol.12 

4409-Vol.5 

5535-Vol.7 

5830 

5850 

5919 

6086 

6126 

6162 

6177 

6193 

6223 

6232 

6241 
NYSERDA- 

94-1 


Abstract 
Number 


19:24773 


19:26155 
19:24329 
19:26156 
19:26157 
19:26158 


19:26409 


19:24779 
19:27180 
19:27181 
19:24184 
19:24780 
19:26159 
19:24185 
19:24186 
19:24682 


19:24330 
19:26160 
19:25413 
19:24711 
19:24712 
19:23672 
19:24713 
19:24714 
19:25027 
19:25028 
19:24715 
19:24716 
19:23807 
19:24070 


19:24921 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See INIS-mf—14209 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 
OST; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO 


Order 
Number 


DE94006908 


DE94627791 
DE94630480 
DE94630509 
DE94630496 
DE94631125 


7194015173 
7194012782 
7194014076 
7194014267 
7194015175 
7194014981 
7194014982 
7194014707 
7194014220 


7194013717 
T194014092 
7194015133 
7194013412 
7194013719 
7194014110 
T194012160 
7194014257 
7194015146 
7194013413 
7194014245 
7194013716 
7194014095 
7194014723 


T194008168 


Distribution 
Category 


MF-350 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

94-3 19:24922 OSTI; New York State Energy Research and 

Development Authority, Two Rockefeller 

Plaza, Albany, NY 12223 


T194008170 


OAEP- 


1-112 19:25667 OSTI; NTIS (US Sales Only); INIS 
1-116 19:25668  OSTI; NTIS (US Sales Only); INIS 
1-117 19:26034 OSTI; NTIS (US Sales Only); INIS 
1-119 19:25196  OSTI; NTIS (US Sales Only); INIS DE94630026 
1-125 19:25197  OSTI; NTIS (US Sales Only); INIS DE94630027 
1-131 19:25198 OSTI; NTIS (US Sales Only); INIS DE94630028 

); 

); 


DE94630896 
DE94630897 
DE94630341 


( 
1-135 19:25199 OSTI; NTIS (US Sales Only); INIS DE94630029 
1-136 19:25200 OSTI; NTIS (US Sales Only); INIS DE94630030 
1-137 19:25201 OSTI; NTIS (US Sales Only); INIS 
1-138 19:27163 | OSTI; NTIS (US Sales Only); INIS 
1-139 19:25669 OSTI; NTIS (US Sales Only); INIS 
1-140 19:25202 OSTI; NTIS (US Sales Only); INIS 
1-142 19:26525 OSTI; NTIS (US Sales Only); INIS 
( 
( 
( 


DE94630031 
DE94631116 
DE94630833 
DE94630032 
DE94631285 
DE94630834 
DE94630898 
DE94630033 


1-144 19:25670 OSTI; NTIS (US Sales Only); INIS 
1-145 19:25671 OSTI; NTIS (US Sales Only); INIS 
1-146 19:25203 OSTI; NTIS (US Sales Only); INIS 
ocDO- 
94014781 19:23384 OSTI; Ohio Coal Development Office, 77 S. 


High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


7194014781 


ORNL- 


6767 19:24717 OSTI; NTIS; INIS; GPO Dep. 


6812 19:24761 OSTI; NTIS; INIS; GPO Dep. 
ORNL/CDIAC— 
60 


DE94014216 
DE94014851 


19:26202 OSTI; NTIS; GPO Dep. DE94014573 
ORNL/CON- 


377 19:24931 OSTI; NTIS; GPO Dep. DE94014137 


378 19:24777. = OSTI; NTIS; GPO Dep. DE94013839 
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Report 
Number 


387 


ORNL/ER- 


216 
218 


ORNL/GWPO- 


005 


ORNL/M- 


2672 

2751/V1/Pt.B 
2751/V2/Pt.B 
2751/V3/Pt.A 
2751/V3/Pt.B 
2751/V3/Pt.C 


3094 
3174 
3261 
3271 
3326 
3576 
3640 
3641 
3642 
3656 
3677 
ORNL/PATS— 
94-001 
94-002 
ORNL/Sub- 


85-SL889/1 


92-22041/01 


ORNL/TM- 
12487 
12660 


12674 


12681 
12684 
12703 
12726 
12748 
12751 
12762 


94-08 


PATENTS-US— 


A7881025 
A7883746 
A7883750 
A7883997 
A7887028 
A7889565 
A7893154 
A7893511 
A7897150 
A7901290 
PCMDL- 
15 
PNL- 
18111 


7784 
8681 
9000-Pt.3 


Abstract 
Number 


19:24794 


19:23868 
19:23869 


19:25972 


19:24905 
19:23870 
19:23871 
19:23872 
19:23873 
19:23874 
19:25913 
19:23854 
19:26007 
19:24781 
19:24911 
19:27004 
19:23628 
19:23629 
19:23630 
19:25972 
19:24963 


19:23559 
19:23673 


19:24733 
19:25087 


19:25734 
19:23674 


19:25088 


19:24715 
19:23560 
19:24179 
19:23508 
19:25672 
19:23675 
19:25373 
19:25710 


19:25673 
19:25538 
19:27164 
19:25539 
19:26595 


19:25029 
19:25246 
19:25374 
19:23676 
19:25692 
19:27165 
19:25693 
19:25133 
19:25717 
19:25375 


19:27171 
19:24902 
19:24711 


19:23808 
19:25863 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR-01-1117/V4 
See DOE/OR-1001/R3 

See DOE/OR-01-1226/V1 
OSTI; NTIS; GPO Dep. 

See DOE/OR-2002 

See DOE/ER-0313/100 

See DOE/MWIP-16 

See DOE/MWIP-17 

See DOE/MWIP-18 

See ORNL/GWPO-005 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See NUREG/CR-6193 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-ID-1 16893 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5830 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


— ok 


S88888 8 88 


mmmmmm m mm 
Oe ee 


mmmmmmm 
8888888 


mmm mMmMmmMmmmm 
ee a ee ee ee ee ee 


8888888838 


Order 
Number 


DE94012848 


DE94008555 
DE94014029 


DE94013983 


DE94012717 
DE93016145 
DE93016148 
DE93016167 
DE93016168 
DES93016169 


DE94008243 


DE94014053 


DE94013883 
DE94014102 


DE94013598 
DE94014902 


DE94013415 
DE94007315 


DE94014049 


DE94009407 
DE94012495 
DE94010814 
DE94014706 
DE94013406 
DE94013840 
DE94015010 


DE94630913 
DE94630700 
DE94631117 
DE94630701 
DE94631303 


DE94014900 
DE94014898 
DE94014897 
DE94014896 
DE94014895 
DE94014894 
DE94014893 
DE94014892 
DE94014889 
DE94014885 


DE94014991 


DE94015161 
DE94014041 


PNL- 


Distribution 
Category 


MF- 
1320 


MF-3902 
MF-902 


MF-902 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


MF- 
1600 


MF-702 
MF-402 
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Abstract Source of 
Number Availability 


Order Distribution 
Number Category 


Oo 
D “DH 
BO 


19:23677 
19:23678 
19:26035 
19:23679 
19:23680 


19:23681 
19:25864 
19:25865 
19:24900 


19:25376 
19:26036 
19:26161 
19:26162 
19:25674 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


mmmmm 
ee ee 


mmmm 
eh 


DE94008667 
DE94008732 
DE94009008 
DE94008235 
DE94013977 


DE94011403 
DE94013957 
DE94013863 
DE94014937 


DE9401 1434 
DE94014042 
DE94014094 
DE94012137 
DE94014044 


MF-721 
MF-902 


MF-940 
MF-902; 
MF-940 
MF-902 
MF-802 
MF-802 
MF- 
1600 
MF-906 


MF-902 
MF-607 
MF-706 


mmmmm im 
ee 


19:23682 OSTI; NTIS; INIS; GPO Dep. 
19:23807 See NUREG/CR-6232 
19:23683  OSTI; NTIS; GPO Dep. 
19:23808 OSTI; NTIS; INIS; GPO Dep. 
19:25675 OSTI; NTIS; GPO Dep. 
19:24901 OSTI; NTIS; GPO Dep. 


DE94015162 MF-940 


DE94014218 MF-814 
DE94014043 MF-402 
DE94013366 MF-606 
DE94014045 MF- 
1600 

DE94013958 MF-940 
DE94014219 MF-602 
DE94015194 MF-940 
DE94015298 MF-902 


8888 888888 8888 88388 


mmmm 
ee a es 


19:23684 OSTI; NTIS; INIS; GPO Dep. 
19:25973 OSTI; NTIS; INIS; GPO Dep. 
19:25377. OSTI; NTIS; INIS; GPO Dep. 
19:23810 OSTI; NTIS; GPO Dep. 


mmmm 
888 8888 


19:23907 OSTI; NTIS; INIS; GPO Dep. 
19:25030 OSTI; NTIS; INIS; GPO Dep. 
19:23875 OSTI; NTIS; INIS; GPO Dep. 
19:25711 OSTI; NTIS; GPO Dep. 
19:25031 OSTI; NTIS; GPO Dep. 


DE93018873 MF-700 
DE94014492 MF-423 
DE94008734 MF-403 
DE94013960 MF-405 
DE94014409 MF-404; 


mmmmm 
ek et ee 


19:23685 
19:25204 
19:25032 
19:25205 
19:26432 
19:25676 
19:25677 
19:25378 
19:25089 
19:25438 
19:27043 
19:25090 


19:23968 
19:25091 
19:23928 
19:25439 
19:25033 
19:24768 
19:23876 
19:23686 


19:23687 
19:26203 
19:24869 
19:23688 
19:26204 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OST; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


MMMM MMM Mmmm m 
ee a ee ee ee ee ee 


ek ek th 


DE94012503 
DE94014490 
DE94014501 
DE94013316 
DE94014556 
DE94014562 
DE94014563 
DE94015000 
DE94013339 
DE94013329 
DE94013350 
DE94012505 


DE94013322 
DE94014568 
DE94013348 
DE94014500 
DE94015198 
DE94014559 
DE94014555 
DE94014496 


DE94014412 
DE94013349 
DE94014491 
DE94013321 
DE94014495 


MF-406 
MF-300 
MF-401 
MF-504 
MF-506 
MF-413 
MF-706 
MF-701 
MF-906 
MF-114 
MF-406 
MF-422 
MF- 
1425 
MF-502 
MF-423 
MF-607 
MF-406 
MF-404 
MF-940 
MF-900 
MF-906; 
MF-940 
MF-800 
MF-403 
MF-110 
MF-902 
MF-403 


geesesss 88888 B8esssss Seeesesesees se 


19:25241 OSTI; NTIS; GPO Dep. DE94014561 MF-905; 


MF-901 
DE94014502 MF-408 
DE94014222 MF-406 
DE94014434 MF-506 
DE94014448 MF-401 
DE94014994 MF-424 
DE94014566 MF-506 
DE94014445 MF-903 
DE94014567 MF-400 


19:26057  OSTI; NTIS; GPO Dep. 
19:23811 OSTI; NTIS; INIS; GPO Dep. 
19:25379 OSTI; NTIS; GPO Dep. 
19:25242 OSTI; NTIS; GPO Dep. 
19:27044 OSTI; NTIS; INIS; GPO Dep. 
19:25678 OSTI; NTIS; INIS; GPO Dep. 
19:23877  OSTI; NTIS; INIS; GPO Dep. 
19:23689 OSTI; NTIS; GPO Dep. 


mmmmmmmm mmmmmm mmmmmmmm 
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Report 
Number 


PNWD- 
2218-HEDR 
2223-HEDR 
2242-HEDR 
2251-HEDR 
2254-HEDR 

PPPL- 

2966 


2967 
2985 
2990 
2995 


2996 
2997 
PPPL-CFP- 
3053 
3054 
3081 
3083 
3084 
3085 
3086 
3093 
PRRC- 
94-14 


RERF-CR- 
6-92 
RFP- 
4831 
4852 
RISO-R- 
705(EN) 
733(EN) 


739 
744(EN) 
749(EN) 


RL-GEN- 
888-6 

RL-NRD- 
1-20 
1-3C 
150-10C 

RL-REA- 
1016 
1025 
14-Supp!.B 
185 
2008 
2032 


RT-INN— 
92-18 

SAND- 
93-0208C 


Abstract 
Number 


19:26163 
19:26164 
19:26165 
19:26166 
19:23812 


19:26980 


19:26981 
19:26982 
19:26294 
19:26983 


19:26984 
19:27045 


19:27046 
19:26985 
19:27047 
19:26986 
19:27048 
19:27049 
19:27050 
19:27051 


19:23437 


19:25974 
19:25866 


19:25414 
19:25482 
19:26167 


19:23690 
19:23878 


19:26099 
19:23428 


19:27079 
19:27080 
19:24030 


19:23529 


19:23530 
19:24622 
19:24623 


19:24626 
19:24627 
19:24624 
19:24625 
19:24331 
19:24628 
19:23531 


19:25475 
19:25916 
19:26790 
19:25259 
19:25333 


19:24982 


19:25380 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 

OSTI; NTIS 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/BC/14893—2 


OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only) 
See ANL/IPNS/CP-83089 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 4000, DK-4000 Roskilde, Denmark 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See ENEA-RT-INN—93-03 
See ENEA-RT-INN-93-17 
See ENEA-RT-INN-93-18 
See ENEA-RT-INN—93-19 
See ENEA-RT-INN—-93-36 


See ENEA-RTI-INN—92-18 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


—_- = 


mm mmmim m mm 
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8888888 888 


Order 
Number 


DE94012490 
DE94012491 
DE94012248 
DE94012493 
DE94014217 


DE94014523 


DE94014517 
DE94014034 
DE94014033 
DE94014522 


DE94014521 
DE94014520 


DE94011760 
DE94011761 
DE94014861 
DE94014859 
DE94014858 
DE94014857 
DE94014856 
DE94014854 


DE94627672 
DE94774476 


DE94778902 


DE94777671 


DE94013523 
DE94012373 


DE94630446 
DE94777355 


DE94628396 
DE94631127 
DE94777370 


DE94014829 


DE94014838 
DE94014625 
DE94014626 


DE94014607 
DE94014606 
DE94014612 
DE94014611 
DE94014605 
DE94014613 
DE94014830 


DE94014136 


SAND-— 


Distribution 
Category 


MF-706 
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SAND- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


23 
Be 


93-0808 19:23691 OSTI; NTIS; INIS; GPO Dep. 
93-1184 19:23692 OSTI; NTIS; INIS; GPO Dep. 
93-1891 19:23693 OSTI; NTIS; INIS; GPO Dep. 
93-1908C 19:25092 OSTI; NTIS; GPO Dep. 
93-2053C 19:27182 OSTI; NTIS; GPO Dep. 
93-2274 19:24906 OSTI; NTIS; GPO Dep. 
93-2336C 19:25381 OSTI; NTIS; GPO Dep. 
93-2416C 19:25382 OSTI; NTIS; GPO Dep. 
93-2563 19:25034 OSTI; NTIS; GPO Dep. 
93-2580 19:23561 OSTI; NTIS; INIS; GPO Dep. 
93-2730C 19:26987 OSTI; NTIS; INIS; GPO Dep. 
93-2735C 19:26186 OSTI; NTIS; GPO Dep. 
93-2766C 19:27052 OSTI; NTIS; GPO Dep. 
93-2767C 19:27053 OSTI; NTIS; INIS; GPO Dep. 
93-2775C 19:25035 OSTI; NTIS; INIS; GPO Dep. 
93-3801C 19:25468 OSTI; NTIS; INIS; GPO Dep. 
93-3814C 19:27054 OSTI; NTIS; INIS; GPO Dep. 
93-3883C 19:27055 OSTI; NTIS; INIS; GPO Dep. 
93-3942C 19:25745 OSTI; NTIS; INIS; GPO Dep. 
93-3968 19:24735 OSTI; NTIS; GPO Dep. 


DE94010660 MF-940 
DE94015043 MF-814 
DE94014302 MF-814 
DE94006469 MF-704 
DE94010390 MF-700 
DE94014938 MF-706 
DE94013762 MF-706 
DE94013441 MF-700 
DE94015163 MF-700 
DE94015164 MF-722 
DE94013825 MF-712 
DE94008453 MF-700 
DE94014280 MF-700 
DE94014278 MF-712 
DE94014663 MF-704 
DE94013761 MF-712 
DE94014279 MF-712 
DE94013767 MF-421 
DE94013793 
DE94013815 MF- 
1350 
DE94011407 MF-902 
DE94011031 MF-900 
DE94013766 MF-401 
DE94014259 MF-404 
DE94009980 MF-940 
DE94015530 MF-940 
DE94012584 MF-523 
DE94015051 PC-523 
DE94013363 MF-814 
DE94013763 MF-706 
DE94014184 MF-814 
DE94007297 MF-902 
DE94014212 
DE94013783 MF-704 
DE94014177 MF-814 
DE94012073 MF-706 
DE94009282 MF-814 
DE94011416 MF-212 
DE94014175 MF-742 
DE94013438 MF-742 
DE94006581 MF-704 
DE94014176 MF-814 
DE94014178 MF-814 
DE94013790 MF-700 
DE94010389 MF-814 
DE94010380 MF-814 
DE94014179 MF-814 
DE94010754 MF-814 
DE94015039 MF-706 
DE94013824 MF-705 
DE94015165 MF-700 
DE94014250 MF-700 
DE94008945 MF-905 
DE94013765 MF-706 
DE94008869 MF-902: 
MF-940 
DE94014939 MF-420 
DE94008938 MF-704 
DE94014814 PC-820 
DE94012065 MF-810 
DE94013814 MF-700 
DE9401 1935 MF-900 
DE94013440 MF-905 
DE94011436 MF-940 
DE94012925 MF-706 
DE94013770 MF-704 
DE94013779 MF-108 
DE94015166 MF-742 
DE94014940 MF-704 
DE94011029 MF-900 


MMMM MMMM MMMM MmMmmMmmmmm 
meee eh ek oh ot ot ot 


93-3992 19:23694 OSTI; NTIS; GPO Dep. 
93-3992C 19:23695 OSTI; NTIS; GPO Dep. 
93-4001C 19:25093 OSTI; NTIS; GPO Dep. 
93-4061C 19:25094 OSTI; NTIS; GPO Dep. 
93-7058 19:23696 OSTI; NTIS; INIS; GPO Dep. 
93-7066 19:25134 OSTI; NTIS; GPO Dep. 
93-7068 19:24718 OSTI; NTIS; INIS; GPO Dep. 
93-7070 19:24079 OSTI; NTIS; INIS; GPO Dep. 
93-7079 19:23697 OSTI; NTIS; INIS; GPO Dep. 
94-0047C 19:25706 OSTI; NTIS; GPO Dep. 
94-0087C 19:23698 OSTI; NTIS; INIS; GPO Dep. 
94-0105C 19:25383 OSTI; NTIS; INIS; GPO Dep. 
94-0133 19:24719 OSTI; NTIS; INIS; GPO Dep. 
94-0140C 19:25440 OSTI; NTIS; GPO Dep. 
94-0155C 19:23699 OSTI; NTIS; INIS; GPO Dep. 
94-0192C 19:25718 OSTI; NTIS; GPO Dep. 
94-0261C 19:23700 OSTI; NTIS; INIS; GPO Dep. 
94-0265C 19:24736 OSTI; NTIS; GPO Dep. 
94-0292C 19:23412 OSTI; NTIS; GPO Dep. 
94-0295C 19:25719 OSTI; NTIS; GPO Dep. 
94-0300C 19:25095 OSTI; NTIS; GPO Dep. 
94-0306C 19:23701 OSTI; NTIS; INIS; GPO Dep. 
94-0326C 19:23702 OSTI; NTIS; INIS; GPO Dep. 
94-0337C 19:25384 OSTI; NTIS; GPO Dep. 
94-0343C 19:23703 OSTI; NTIS; INIS; GPO Dep. 
94-0351C 19:23704 OSTI; NTIS; INIS; GPO Dep. 
94-0414C 19:23705 OSTI; NTIS; INIS; GPO Dep. 
94-0443C 19:25975 OSTI; NTIS; GPO Dep. 
94-0489 19:25735 OSTI; NTIS; GPO Dep. 
94-0512C 19:27166 OSTI; NTIS; GPO Dep. 
94-0514 19:25385 OSTI; NTIS; GPO Dep. 
19:23908 OSTI; NTIS; INIS; GPO Dep. 
19:23706 OSTI; NTIS; GPO Dep. 
19:25707 OSTI; NTIS; GPO Dep. 
19:23707 OSTI; NTIS; INIS; GPO Dep. 


S8ees8 SBSBessssssseeesesss 


S8SSSSS88eRBBeRssss 


ee ek ek ek ek ek eh ek ek ek ek ek ek ek eh wh od ot ot wt = ot 


SSSeesesseesss Seeessesss 


19:27056 OSTI; NTIS; INIS; GPO Dep. 
19:25096 OSTI; NTIS; GPO Dep. 
19:25386 OSTI; NTIS; INIS; GPO Dep. 
19:23708 OSTI; NTIS; INIS; GPO Dep. 
19:25736 OSTI; NTIS (US Sales Only) 
19:24907 OSTI; NTIS; GPO Dep. 
19:27167 OSTI; NTIS; GPO Dep. 
19:23562 OSTI; NTIS; INIS; GPO Dep. 
19:25694 OSTI; NTIS; GPO Dep. 
19:25135 OSTI; NTIS; GPO Dep. 
19:23385 OSTI; NTIS; GPO Dep. 
19:25720 OSTI; NTIS; GPO Dep. 
19:25423 OSTI; NTIS; GPO Dep. 
19:24923 OSTI; NTIS; GPO Dep. 


mmmmmmmmmmmmmm 
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Report 
Number 


94-1125 
94-1147C 


94-1159C 
94-1263C 
94-1265 

94-1339C 


94-1340C 
94-1352C 


94-1356C 
94-1388 

94-1390 

94-1422C 
94-1423C 
94-1427C 
94-1429C 
94-1478C 
94-1499C 
94-1519C 
94-1526C 
94-1527C 
94-1530C 
94-1531C 
94-1532C 


94-1535 

94-1542C 
94-1561C 
94-1577C 
94-1580C 
94-1603C 
94-1615C 
94-1657C 
94-1667 


Abstract 
Number 


19:25441 
19:24018 


19:25243 
19:25442 
19:24959 
19:24005 


19:24006 
19:24007 


19:26187 
19:27168 
19:25700 
19:25540 
19:25877 
19:25136 
19:25443 
19:27169 
19:25878 
19:25879 
19:25260 
19:24958 
19:25746 
19:25747 
19:24008 


19:24762 
19:25036 
19:26188 
19:25721 
19:25687 
19:27057 
19:27183 
19:23709 
19:23710 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NT!S; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


mmmm 
8 8888 88 
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Order 
Number 


DE94014941 
DE94014664 


DE94013780 
DE94013439 
DE94015167 
DE94013447 


DE94013448 
DE94012726 


DE94013792 
DE94013364 
DE94014211 
DE94013340 
DE94012922 
DE94014181 
DE94014180 
DE94013775 
DE94012920 
DE94012924 
DE94013764 
DE94013768 
DE94013778 
DE94013777 
DE94013781 


DE94014942 
DE94013782 
DE94013776 
DE94014174 
DES94013445 
DE94013347 
DE94014183 


SKB-TR- 


Distribution 
Category 


MF-706 
MF- 
1243 
MF-108 
MF-706 
MF-700 
MF- 
1302 
MF- 
1300 
MF- 
1300 
MF-700 
MF-705 
MF-706 
MF-406 
MF-706 
MF-700 
MF-704 
MF-405 
MF-706 
MF-706 
MF-706 
MF-700 
MF-703 
MF-703 
MF- 
1302 
MF-700 
MF-704 
MF-700 
MF-706 
MF-706 
MF-712 
MF-700 


DE94014248 MF-940 
DE94015040 MF-902 


94-1784C 19:25737 OSTI; NTIS (US Sales Only); GPO Dep. DE94014655 MF-700 


94-8210 
94-8240 


94-8603C 
94-8649 


SCPRI-RM-— 
12-1993 


SFT-DOKUMENT-— 


93-09 
93-10 
93-11 
SFT-R- 
93-01 
SGU- 
72 
SIP- 
0063. 
0065. 
0067. 
SISSA- 
113/93/EP 
83/93/CM/MB. 
SKB-AR-FOU- 
93-42 
SKB-TR- 
93-22 
93-26 
93-28 
93-29 
93-30 
93-31 


19:25097 
19:24930 


19:24939 
19:25261 
19:25976 
19:26037 
19:23488 
19:23489 
19:24782 
19:26038 
19:26900 
19:27001 
19:26901 


19:26438 
19:26844 


19:27081 


19:23711 
19:25977 
19:24194 
19:25244 
19:23712 
19:23713 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS; INIS 


See CNIC—00767 
See CNIC—00783 
See CNIC—00792 


See IC—93/360 
See |IC—93/383 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


8 BBSSSSEREERS SBRSSSBBBBEREE 
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DE94015351 
DE94015352 


DE94013017 
DE94015353 
DE94629253 
DE94777295 
DE94777311 
DE94777312 
DE94783320 


DE94630342 


DE94631128 


DE94630974 
DE94630330 
DE94630992 
DE94630142 
DE94630976 
DE94630977 


MF-704 
MF- 
1414 
MF- 
1412 
MF-704 
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SKE 


Report 
Number 


0099. 
SMR- 
6/93 
SNUTP- 
94-15 
SR/CNEAF- 
94-01 
SR/H- 
716 
720 
723 


SRI-ENV-— 
94-315-7375-Q11 
SRT-ATS— 
930121 
SRT-CMA- 
940016 
940017 
STUDSVIK-NS- 
93-10 
SuU- 
0001. 
SUINST- 
0007. 


314 


TRITA-ALF— 
94-01 
TRITA-FYS- 
1025 
TSHUNE- 

0070. 
Trc- 

1310 
TUM-TH- 

164/94. 


Abstract 
Number 


19:27191 
19:25978 


19:24769 
19:27082 
19:27083 
19:25979 
19:25980 


19:26378 
19:26446 


19:26379 
19:26447 
19:26380 
19:26295 
19:26105 
19:26039 
19:26362 
19:23714 
19:25729 
19:24344 
19:23512 
19:24345 
19:23513 
19:24346 
19:24343 
19:23917 
19:24629 
19:24342 
19:23915 
19:24341 
19:24340 
19:24630 
19:24053 
19:25387 


19:23715 
19:25388 


19:24317 


19:26704 


19:26528 


19:24875 


19:25206 
19:25207 


19:26319 


19:27170 


19:26988 


19:24122 


19:25386 


19:26362 


Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See CNIC-00788 
OSTI; NTIS; INIS 


See |IC—94/40 


OSTI; NTIS; INIS; GPO; GPO Dep. 


See DPW-55-217 

See DPW-55-258 

See DPW-54-7-3-Del.Ver. 
See DPW-55-261 

See DPW-55-264 

See DPW-58-124-Del.Ver. 
See DPES—1403-Vol.3-Del.Ver. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See DPE-2410-Del.Ver. 
See DPE-974-Del.Ver. 

See DPE-975-Del. 

See DPE-971-Vol.2-Del.Ver 
OSTI; NTIS; GPO Dep. 


See DOE/PC/90365-T 14 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
See CNIC—00771 
See CNIC—00804 


See LBL-34270 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—94/16 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
See CNIC—00790 
See SAND-94-0812 


See IC—94/40 


Order 
Number 


DE94628369 
DE94630331 
DE94628325 
DE94628397 
DE94629858 
DE94627693 
DE94627673 


DE94014507 
DE94014508 


DE94013801 
DE94013799 


DE94013800 
DE94013798 


DE94783352 


DE94011195 


DE94013518 
DE94013520 


DE94014641 


DE94012949 


DE94014869 
DE94014648 


DE94630748 


DE94630034 
DE94630035 


DE94631118 


DE94628933 


Distribution 
Category 


994 
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Report 
Number 


UCD- 
93-39 
UCLA- 
94/TEP/9 
UCRL- 
21215-94 
53868-93 
UCRL-ID- 
110052 


110062-94-3 
110062-94-4 
110062-94-5 


111766 
115017 
116443 


116573 
116604 
116622 
116744 
116893 
117229 
117253 
117282 
117442 
UCRL-JC- 
111525 
113387 


114686-Rev.1 


114732 
114786 
114823 
114939 
114949 
114987 
115121 
115355 


115575 
115603 
115610 
115642 
115672 
115911 
115986 
116074 
116176 
116246 
116276 
116331 
116421 
116422 
116459 


116505-Rev.1 


116760 
116952 
116953 
117108 
117109 
117139 
117170 
117227 
117247 


117251 
117252 
117400 
UCRL-LR- 
110253-94 
UCRL-MA- 
115074 


Abstract 
Number 


19:26386 


19:25565 


19:23716 
19:25264 


19:23717 
19:25981 
19:26168 
19:26169 
19:23718 
19:23490 
19:24944 


19:25880 
19:25982 
19:25881 
19:25444 
19:27171 
19:25722 
19:25037 
19:25424 
19:25723 


19:25724 
19:25748 
19:23719 
19:25038 
19:24770 
19:25708 
19:25695 
19:25445 
19:25446 
19:25447 
19:23720 


19:25389 
19:27172 
19:27173 
19:23721 
19:23722 
19:25448 
19:25983 
19:25725 
19:25712 
19:25390 
19:26989 
19:25039 
19:23944 
19:25137 
19:25391 
19:25696 
19:25449 
19:25098 
19:25099 
19:23930 
19:23931 
19:26990 
19:26991 
19:23909 
19:27174 


19:25738 
19:25726 
19:25697 
19:24763 


19:23879 


Source of 
Availability 


See DESY-93-173 


See DESY-94-026 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
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Order 
Number 


DE94014221 
DE94014210 


DE94014943 
DE94015242 
DE94014733 
DE94015244 
DE94014352 
DE94015354 
DE94013359 


DE94014730 
DE94014353 
DE94014354 
DE9401 1540 
DE94014355 
DE94014356 
DE94014357 
DE94015041 
DE94015042 


DE94008290 
DE94014743 
DE94014059 
DE94010071 
DE94014753 
DE94012231 
DE94012391 
DE9401 1638 
DE94013737 
DE94013738 
DE94014751 


DE94014737 
DE94014748 
DE94013739 
DE94014131 
DE94013143 
DE94014055 
DE94014752 
DE94012236 
DE94009510 
DE94014111 
DE94014056 
DE94008296 
DE94014741 
DE94014746 
DE94012513 
DE94012888 
DE94013652 
DE94010890 
DE94010892 
DE94013144 
DE94013145 
DE94010900 
DE94012235 
DE94014712 
DE94014745 


DE94013234 
DE94013648 
DE94012234 
DE94015134 


DE94013605 


UCRL-MA- 


Distribution 
Category 


MF-902 
PC-706 


MF-902 
MF-407 


MF-902 
MF-702 
MF- 
1501 
MF-902 
MF-702 
MF-702 
MF-700 
MF-402 
MF-704 
MF-704 
MF-704 
MF-706 


MF-741 
MF-704 
MF-800 
MF-704 
MF-800 
MF-706 
MF-706 
MF-706 
MF-712 
MF-712 
MF-804; 
MF-810 
MF-706 
MF-905 
MF-705 
MF-721 
MF-940 
MF-706 
MF-403 
MF-706 
MF-700 
MF-706 
MF-426 
MF-900 
MF-900 
MF-904 
MF-706 
MF-406 
MF-706 
MF-704 
MF-704 
MF-706 
MF-700 
MF-300 
MF-706 
MF-700 
MF-902; 
MF-905 
MF-700 
MF-700 
MF-706 


MF-700 


MF-607 
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UCRL-MA- 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability 


Number Category 


116567 19:25882 OSTI; NTIS; GPO Dep. .99: DE94014731 
117541 19:25727 OSTI; NTIS; GPO Dep. .99: DE94014727 MF-905 
UILU-ENG- 
93-2014 19:25027 See NUREG/CR-6162 
UPRF- 
93-376 19:26343 See NIKHEF-H-93-17 
USGS-OFR- 
93-369 19:26205 OSTI; NTIS; INIS; GPO Dep. .99: DE94013589 
93-690 19:23723 OSTI; NTIS; INIS; GPO Dep. .99: DE94013976 
USGS-WRI- 
94-4028 19:24019 See DOE/OR/22089-3B 
USGS/WRIR- 
92-4016 19:23813 OSTI; NTIS; INIS; GPO Dep. .99: DE94009943 
93-4000 19:23814 OSTI; NTIS; INIS; GPO Dep. .99: DE94012059 
93-4025 19:23815 OSTI; NTIS; INIS; GPO Dep. .99: DE94011023 
UTSI- 
94-02 19:24032 See DOE/ET/10815—225 
94-03 19:24796 See DOE/ET/10815—226 
VTT-BIOENERGIA- 
2 19:23932 OSTI; NTIS DE94777323 
WHC-EP- 
0182-71 19:23724 OSTI; NTIS; GPO Dep. 
0474-10 19:23725 OSTI; NTIS; GPO Dep. 
0562-Rev.1 19:23726 OSTI; NTIS; INIS; GPO Dep. 
0718 19:23727 OSTI; NTIS; INIS; GPO Dep. 
0722 19:23880 OSTI; NTIS; GPO Dep. 
0756 19:23728 | OSTI; NTIS; INIS; GPO Dep. 
0766 19:23729 OSTI; NTIS; INIS; GPO Dep. 
0768 19:23730 OSTI; NTIS; INIS; GPO Dep. 
0777 19:23881  OSTI; NTIS; INIS; GPO Dep. 
WHC-MR- 
0452 19:23545 OSTI; NTIS; INIS; GPO Dep. 
0452-Add.1 19:23731 OSTI; NTIS; GPO Dep. 
0455 19:23732 OSTI; NTIS; INIS; GPO Dep. 
0455-Supp.1 19:23733  OSTI; NTIS; INIS; GPO Dep. 
WHC-SA- 
1382 19:25884 OSTI; NTIS; GPO Dep. 
1782 19:24756 OSTI; NTIS; INIS; GPO Dep. 
1787 19:23734 OSTI; NTIS; INIS; GPO Dep. 


DE94014581 
DE94014635 
DE94014579 
DE94013971 
DE94011339 
DE94013968 
DE94014639 
DE94014268 
DE94014115 


DE94013882 
DE94013881 
DE94011399 
DE94011398 


mmm mm 
ab ok ok ot 


DE94013981 
DE94014269 
DE94013230 


mmm 
888 888 S888 B8BBseess 


1987 19:23735 OSTI; NTIS; INIS; GPO Dep. 
1990 19:24783 OSTI; NTIS; GPO Dep. 
2268 19:23816 | OSTI; NTIS; INIS; GPO Dep. 
2282 19:24747 OSTI; NTIS; INIS; GPO Dep. 
2299 19:23913 OSTI; NTIS; INIS; GPO Dep. 
2311 19:23736 OSTI; NTIS; GPO Dep. 
2355 19:23737 OSTI; NTIS; INIS; GPO Dep. 
2367 19:27184 | OSTI; NTIS (US Sales Only); GPO Dep. 
2406 19:23738 OSTI; NTIS; INIS; GPO Dep. 
2423 19:23739 OSTI; NTIS; INIS; GPO Dep. 
2425 19:25392 OSTI; NTIS; INIS; GPO Dep. 
2429 19:23882 OSTI; NTIS; INIS; GPO Dep. 
2435 19:23883  OSTI; NTIS; INIS; GPO Dep. 
2451 19:23740 OSTI; NTIS; INIS; GPO Dep. 


DE94012401 
DE94013226 
DE94013231 
DE94014127 
DE94014116 
DE94013225 
DE94013880 
DE94013955 
DE94013227 
DE94013588 
DE94013583 
DE94013584 
DE94013972 
DE94012398 


Mmmm mmmmmmmmmm 
wee eh ek ek eh wth at ot ot 


2452 19:25208 OSTI; NTIS; INIS; GPO Dep. 


DE94014638 


2479 19:23741 OSTI; NTIS; INIS; GPO Dep. 

2481 19:23742 OSTI; NTIS; INIS; GPO Dep. 
WHC-SD-EN-AP- 

151-Rev.1 19:23884 OSTI; NTIS; INIS; GPO Dep. 

159 19:23743  OSTI; NTIS; GPO Dep. 
WHC-SD-EN-QAPP— 


009 19:25984 OSTI; NTIS; INIS; GPO Dep. 
WHC-SD-EN-RPT-— 

007 19:25885 OSTI; NTIS; INIS; GPO Dep. 

009 19:25985 OSTI; NTIS; INIS; GPO Dep. 

010 19:23817 OSTI; NTIS; INIS; GPO Dep. 

011 19:23818 | OSTI; NTIS; INIS; GPO Dep. 
WHC-SD-EN-TL- 


203 19:23885 OSTI; NTIS; GPO Dep. 


DE94013587 
DE94013228 


—_ oh 


DE94012932 
DE94014113 


8 8888 & 88 88 & BBBBBBRBR88 


DE94015328 


DE94014114 
DE94014120 
DE94014125 
DE94014128 
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Report 
Number 


211 

234 

240 

260 

268 
WHC-SD-EN-TP— 

043 


044 
WHC-SD-EN-WP— 
011 
WHC-SD-W026-ES— 
011 
WHC-SD-W112-ACDR- 
001 
WHC-SD-WM-DTR- 
030 
WHC-SD-WM-ES— 
290 
WHC-SD-WM-RPT— 
060 
WHC-SD-WM-TE 
624 
WHC-SP- 
0564-33 
0615-Rev.4 
0708-Rev.1 
0992-1 
1011D-Draft 
1028 
1090 
1091 
2332 
WINCO- 
1123-Rev.1 
1137 
1137-Rev.1 
1151 
1159 
1161 
1168 
1175 
1188 
1190 
1199 
1211 
1212 
1213 
1216 
WIS-PH- 


Abstract 
Number 


19:25986 
19:23819 
19:23744 
19:25987 
19:23886 


19:25988 
19:23887 
19:25989 
19:23745 
19:23746 
19:23747 
19:23748 
19:23749 
19:23750 


19:23888 
19:24720 
19:24771 
19:23751 
19:23889 
19:23752 
19:27185 
19:27186 
19:23753 


19:23890 
19:25393 
19:23891 
19:23754 
19:23755 
19:23756 
19:23757 
19:24227 
19:23892 
19:23758 
19:23759 
19:23760 
19:23761 
19:25394 
19:23762 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94010368 
DE94014117 
DE94013006 
DE94014449 
DE94014270 


DE94014408 
DE94014119 
DE94014271 
DE94013576 
DE9401 1596 
DE94014630 
DE94012936 
DE94014483 
DE94013575 


DE94014631 
DE94014634 
DE94011456 
DE94014580 
DE94011455 
DE94014646 
DE94013970 
DE94013969 
DE94013232 


DE94013373 
DE94013372 
DE94015357 
DE94013803 
DE94013371 
DE94013804 
DE94013806 
DE94013369 
DE94013807 
DE94013808 
DE94013809 
DE94014944 
DE94013810 
DE94014039 
DE94014046 


WSRC-MS- 


Distribution 
Category 


MF-903 
MF-902 
MF-902 
MF-902 
MF-903 


MF-906; 
MF-902 
MF-902 


MF-702 
MF-721 
MF-721 
MF-902 
MF-902 
MF-3900 
MF-940 


MF-607 
MF-940 
MF-700 
MF-940 
MF-901 
MF-600 
MF-905 
MF-905 
MF-940 


MF-902 
MF-902 
MF-900 


MF-940 


MF-940 
MF-906 
MF-940 
MF-940 
MF-940 
MF-902 
MF-940 
MF-940 
MF-940 


93-102 19:25680 OSTI; NTIS (US Sales Only); INIS DE94628275 

93-103 19:26448 OSTI; NTIS (US Sales Only); INIS DE94628636 

93-114 19:26351 OSTI; NTIS (US Sales Only); INIS DE94628529 

93-115 19:25681 OSTI; NTIS (US Sales Only); INIS DE94628176 

93-116 19:25682 OSTI; NTIS (US Sales Only); INIS DE94628177 

93-118 19:25683 OSTI; NTIS (US Sales Only); INIS DE94628276 

93-120 19:25684 OSTI; NTIS (US Sales Only); INIS DE94628199 

93-63 19:25679 OSTI; NTIS (US Sales Only); INIS DE94628200 

93-94 19:26433  OSTI; NTIS (US Sales Only); INIS DE94628617 

93-98 19:26350 OSTI; NTIS (US Sales Only); INIS DE94628530 

94-2 19:26434 OSTI; NTIS (US Sales Only); INIS DE94628622 

94-3 19:26381 OSTI; NTIS (US Sales Only); INIS DE94628573 

94-4 19:26352 OSTI; NTIS (US Sales Only); INIS DES94628531 

WRI- 
93-R038 19:23460 See DOE/MC/30127-3815 
94-R007 19:23459 See DOE/MC/30126—-3800 
WSRC-MS— 

92-378 19:23763 OSTI; NTIS; INIS; GPO Dep. 99: DE94009049 Sar 
-721 

93-400-Rev.1 19:25209 OSTI; NTIS; GPO Dep. .99: DE94014227 MF-701 

93-617 19:25040 OSTI; NTIS; INIS; GPO Dep. 1.99: DE94013656 MF-706 
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WSRC-MS— 


Report 
Number 


93-621(P) 
94-0108 
94-0121 
94-0144 
94-0158 
94-0160 
94-0177 
94-021 


94-0252 
94-0271 
94-0282 
94-0290 
94-0294 
94-0311 
94-0323 
94-0325 
94-0327 
94-0332 
94-0334 
94-079 
WSRC-RP- 
90-1121 
93-1315 
93-1521 
94-146 
94-218 


94-218-App.A-M 


94-276 
94-313 
WSRC-TR- 
92-415-Vol.1 
92-415-Vol.2A 
92-415-Vol.2B 
92-415-Vol.3 
92-87 
93-214 
93-301-Rev.2 
93-402-Rev.2 
93-475 
93-540-Vol.1 
93-540-Vol.2 
93-540-Vol.3 
93-540-Vol.4 
93-562 
93-581 
93-587-Vol.1 
93-587-Vol.2 
93-587-Vol.3 
93-587-Vol.4 
93-597 
93-666 
94-004 
94-010 
94-0106 
94-0166 
94-0193 
94-0226 
94-0233 
94-0249 
94-050 
94-058 
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Abstract 
Number 


19:23764 
19:25041 
19:23766 
19:23767 
19:23768 
19:23769 
19:23770 
19:23765 


19:23893 
19:23771 
19:23772 
19:23773 
19:26171 
19:23774 
19:23775 
19:23776 
19:23894 
19:23777 
19:23778 
19:26170 


19:23779 
19:23895 
19:24721 
19:25210 
19:23780 
19:23781 
19:23820 
19:26172 


19:25990 
19:25211 

19:25212 
19:25991 

19:24722 
19:23821 

19:23782 
19:23822 
19:25685 
19:25992 
19:23896 
19:25993 
19:25994 
19:23897 
19:23898 
19:23783 
19:23784 
19:23785 
19:23786 
19:23787 
19:25995 
19:25395 
19:25996 
19:25997 
19:25213 
19:25396 
19:23900 
19:23823 
19:23789 
19:23899 
19:23788 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
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OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


oo 
Dy 
BO 


mmmmmmmm 
ei i et 


S88S88888888 S8ssssss 


Mmmm MmMmMmMmnmmm 
a ee 


mmmMmmmmmm 
ee 


SSSSSeeesssessesssssssssessssess Ssssesss 


MMM MMM MMM MM MMMM MMMM MMmmmmmm 
eee ee ek ek ek ek ek ek ek ek eh ek ek ek eh eh et ek ek ed ed th oh ot wk ad wh od 


Order 
Number 


DE94014224 
DE94014654 
DE94013296 
DE94013878 
DE94013294 
DE94013292 
DE94013657 
DE94012928 


DE94013224 
DE94013877 
DE94013862 
DE94013293 
DE94013222 
DE94014653 
DE94013289 
DE94013283 
DE94013284 
DE94013285 
DE94014649 
DE94013295 


DE94014229 
DE94008229 
DE94013861 
DE94009275 
DE94013650 
DE94013651 
DE94014868 
DE94012380 


DE94014822 
DE94014824 
DE94014825 
DE94014823 
DE94014228 
DE94011168 
DE94010816 
DE94014226 
DE94014225 
DE94014274 
DE94014275 
DE94014276 
DE94014277 
DE94006652 
DE94012947 
DE94013044 
DE94013045 
DE94013046 
DE94013047 
DE94011671 
DE94014574 
DE94014874 
DE94012942 
DE94014864 
DE94014865 
DE94013655 
DE94013879 
DE94014866 
DE94013859 
DE94014880 
DE94013858 


Distribution 


Category 


MF-721 
MF-704 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 
MF-702; 
MF-721 
MF-702 
MF-721 
MF-721 
MF-721 
MF-703 
MF-721 
MF-902 
MF-721 
MF-721 
MF-721 
MF-721 
MF-721 


MF-721 
MF-707 
MF-707 
MF-701 
MF-721 
MF-721 
MF-703 
MF-705 


MF-702 
MF-702 
MF-702 
MF-702 
MF-707 
MF-702 
MF-705 
MF-721 

MF-707 
MF-702 
MF-702 
MF-702 
MF-702 
MF-700 
MF-705 
MF-721 

MF-721 

MF-721 

MF-721 

MF-721 

MF-703 
MF-721 

MF-702 
MF-702 
MF-701 
MF-705 
MF-706 
MF-708 
MF-702 
MF-706 
MF-701 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE93000025 
DE93000039 
DE93000086 
DE93016145 
DE93016148 
DES3016167 
DE93016168 
DE93016169 
DE93018873 
DE93040884 
DE94000034 
DE94000129 
DE94000137 
DE94000139 
DE94000288 
DE94002071 
DE94002939 


DE94004089 
DE94004096 
DE9«:004105 
DE94004113 
DE94004118 
DE94004120 
DE94004122 
DE94004124 
DE94004125 
DE94004126 
DE94004127 
DE94004130 
DE94004135 
DE94004136 
DE94004140 
DE94004141 
DE94004142 
DE94004143 
DE94004145 
DE94004146 
DE94004147 
DE94004148 
DE94004149 
DE94004306 
DE94004466 
DE94004471 
DE94005806 
DE94006251 
DE94006253 
DE94006254 
DE94006469 
DE94006581 
DE94006652 
DE94006861 
DE94006907 
DE94006908 
DES94006922 
DE94006923 
DE94006927 
DE94006928 
DE94006929 
DE94006930 
DE94006948 


Report No. 


DOE/CH/10093—183 
NREL/TP-432-5069 
NREL/TP-462-5438 
ORNL/M-2751/V1/Pt.B 
ORNL/M-275 1/V2/Pt.B 
ORNL/M-2751/V3/Pt.A 
ORNL/M-2751/V3/Pt.B 
ORNL/M-2751/V3/Pt.C 
PNL-SA-22129 
ANL/EAIS/PP-74946 
DOE/MC/24 193-3502 
DOE/BC/14657—15 
DOE/BC/14951-5 
DOE/BC/14886-—6 
ANL/ESD-18 
ENEA-RT-INN—-93-17 
ANL/EWM/PROC-80964- 
Pt.1 
DOE/MC/23174—-3673 
DOE/MC/23174-3699 
DOE/MC/29120-3717 
DOE/MC/26018-3730 
DOE/MC/24 116-3744 
DOE/MC/24 132-3746 
DOE/MC/27286-3749 
DOE/MC/28130-3750 
DOE/MC/27391-3751 
DOE/MC/27391-3752 
DOE/MC/27391-3753 
DOE/MC/28053-3760 
DOE/MC/29228-3770 
DOE/MC/29246-3771 
DOE/MC/26268-3775 
DOE/MC/29252-3776 
DOE/MC/29264-3777 
DOE/MC/29467-3778 
DOE/MC/30247-3780 
DOE/MC/30247-3781 
DOE/MC/30251-3782 
DOE/MC/29254-3783 
DOE/MC/27259-3797 
DOE/MC/28178-3506 
DOE/FTR-94004466 
NIPER-685 
DOE/FTR-94005806 
LA-UR-94-225 
LA-UR-94-212 
LA-UR—94-206 
SAND-93-1908C 
SAND-—94-0300C 
WSRC-TR-93-562 
NREL/TP-461-5857 
NREL/TP-471-6233 
NREL/TP-472-6423 
NREL/TP-442-6477 
NREL/TP-441-6619 
NREL/TP-—411-6767 
NREL/TP-425-6650 
NREL/TP-462-6436 
NREL/TP-441 -6626 
NREL/TP-425-6344 


Order No. 


DE94006950 
DE94006986 
DE94007171 
DE94007297 
DE94007315 
DE94007419 
DE94007559 
DE94007822 
DE94008229 
DE94008235 
DE94008243 
DE94008290 
DES94008296 
DE94008453 
DE94008528 
DE94008555 
DE94008605 
DE94008667 
DE94008712 
DE94008732 
DE94008734 
DE94008780 
DE94008788 
DE94008790 
DE94008843 
DE94008869 
DE94008938 
DE94008945 
DE94009008 
DE94009049 
DE94009175 
DE94009275 
DE94009282 
DE94009307 
DE94009332 
DE94009337 
DE94009338 
DE94009347 
DE94009359 
DE94009407 
DE94009473 
DE94009510 
DE94009614 
DE94009631 
DE94009687 
DE94009707 
DE94609819 
DE94009933 
DE94009943 
DE94009980 
DE94010071 
DE94010073 
DE94010269 
DE94010336 
DE94010368 
DE94010380 
DE94010389 
DE94010390 
DE94010416 
DE94010455 
DE94010457 


Report No. 


NREL/TP--425-6346 
DOE/ER/61440-2 
BNL-49977 
SAND-94-0105C 
ORNL/TM-12660 
CONF-930437-2 
LA-UR-94-640 
BNWL-C-73 
WSRC-RP-93-1315 
PNL-9387 
ORNUM-3271 
UCRL-JC-111525 
UCRL-JC-1 16331 
SAND-93-2735C 
CONF-9308217- 
ORNU/ER-216 
CONF-940225-78 
PNL-9053 
K/ETO-138 
PNL-9335 
PNL-SA-22803 
LA-12720-MS 
LA-12729-MS 
LA-12563-MS 
LA-10300-M-Vol.1(11/93) 
SAND-94-0750C 
SAND-94-0777C 
SAND-94-0696C 
PNL-9383 
WSRC-MS-~92-378 
CONF-940553-24 
WSRC-RP-94-146 
SAND-94-0261C 
LA-UR-94-721 
LA-UR-94-1071 
LA-UR-94-1038 
LA-UR-94-1032 
LA-UR-94-981 
LA-UR-94-924 
ORNL/TM-12684 
DOE/OR-23701-41.1 
UCRL-JC—-116176 
WHC-SD-EN-T+203 
DOE/FTR-94009631 
ANL/CMT/CP-81910 
DOE/OSTI-8200-R57 
ANL/ET/CP-80829 
FEMP/SUB-083 
USGS/WRIR-92-4016 
SAND-93-7058 
UCRL-JC—1 14732 
ANL-93/45 
DOE/PC/89883—-85 
DOE/RL-94-14 
WHC-SD-EN-TH211 
SAND-94-0351C 
SAND-94-0343C 
SAND-93-2053C 
DOE/AL/65779-T1 
ANL/ET/CP-81911 
ANL/DIS/CP-82577 


Order No. 


DE94010466 
DE94010469 
DE94010473 
DE94010474 
DE94010477 
DE94010479 
DE94010481 
DE94010487 
DE94010492 
DE94010499 
DE94010503 
DE94010506 
DE94010507 
DE94010509 
DE94010512 
DE94010513 
DE94010515 
DE94010524 
DE94010529 
DE94010533 
DE94010535 
DE94010541 
DE94010542 
DE94010543 
DE94010547 
DE94010550 
DE94010556 
DE94010561 
DE94010562 
DE94010571 
DE94010572 
DE94010577 
DE94010581 
DE94010582 
DE94010583 
DE94010588 
DE94010589 
DE94010591 
DE94010597 
DE94010602 
DE94010607 
DE94010608 
DE94010610 
DE94010612 
DE94010617 
DE94010619 
DE940710620 
DE94010621 
DE94010623 
DE94010625 
DE94010626 
DE94010629 
DE94010630 
DE94010633 
DE94010634 
DE94010635 
DE94010636 
DE94010638 
DE94010639 
DE94010640 
DE94010643 


Report No. 


ANL/CMT/PP-75148 
ANL/EA/RP--82187 
HW-71709 
HW-69530 
HW-80774 
HW-78452 
HW-—78368 
HW-71321 
HW-73553 
HW-79428 
HW-68476 
HW-68469 
HW-68448-D 
HW-79642 
HW-76563 
HW-81861 
HW—71408-Vol.2-RD 
HW-70875-RD 
HW-64933 
HW-70941 
HW-71061 
HW-72496 
HW-72497 
HW-—72506 
HW-81198 
HW-83922 
HW-73638 
HW-75611 
HW-75619 
HW-72591 
HW-72575 
DPW-55-217 
DPW-55-258 
HW-76785 
HW-76784 
HW-56669 
HW-80164 
HW-56621 
HW-—71408-RD 
HW-—70851-Rev. 
HW-75450 
HW-79341 
HW-75559 
HW-63873 
HW-64919 
HW-—70807 
HW-71124 
HW-71074 
HW-57287 
HW-57185 
HW-57187 
HW-79653 
HW-69857 
HW-79677 
HW-—83455-C 
HW-81379-H 
HW-80626 
HW-80629 
HW-—78553 
HW-—76316 
HW-82046 
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DE94010654 


Order No. 


DE94010654 
DE94010660 
DE94010677 
DE94010689 
DE94010754 
DE94010814 
DE94010816 
DE94010848 
DE94010850 
DE94010851 

DE94010854 
DE94010863 
DE94010866 
DE94010869 
DE94010870 
DE94010872 
DE94010874 
DE94010877 
DE94010878 
DE94010890 
DE94010892 

DE94010900 

DE94010911 
DE94010919 
DE94010920 

DE94010924 
DE94010928 
DE94010932 
DE94010935 
DE94010942 

DE94010944 

DE94010946 
DE94010947 
DE94010957 
DE94010958 
DE94010959 
DE94010960 
DE94010963 
DE94010965 

DE94010966 
DE94010972 
DE94010973 

DE94010974 

DE94010976 
DE94010980 

DE94010982 
DE94010989 
DE94010992 
DE94010993 
DE94010999 
DE94011010 
DE94011023 
DE94011029 
DE94011031 

DE94011052 
DE94011063 
DE94011064 
DE94011065 
DE9401 1067 
DE9401 1068 
DE94011072 
DE94011073 
DE94011075 
DE94011077 
DE94011078 
DE94011081 
DE94011083 
DE94011085 
DE94011091 
DE94011092 
DE94011095 
DE94011097 


Report No. 


HW-82321 
SAND-—$3-0808 
DOE/EW/53023-T5 
DOE/PC/89883—92 
SAND-—94-0443C 
ORNL/TM-12726 
WSRC-TR-93-301-Rev.2 
HW-—75465 
HW-70858 
HW-75672 
HW-58625 
HW-78551 
HW-81378-RD 
HW-56353-RD 
HW-56355-R 
HW-68214 
HW-60198 
HW-83596 
HW-81 240 
UCRL-JC—1 16952 
UCRL-JC—1 16953 
UCRL-JC—117139 
HW-56323-RD 
HW-76385 
HW-75588 
HW-75465-C 
HW-70223-A 
HW-56293 
HW-82373 
HW-56552 
HW-73956 
HW-76481-C 
HW-76481 
HW-63446 
HW-63408 
HW-63172 
HW-63 160 
HW-71751 
HW-64825 
HW-64931 
HW-81378 
HW-73936 
HW-79635 
HW-76842-RD 
HW-65618-B 
HW-79641 
HW-64621 
HW-77718 
HW-77706 
GA-A-21591 
LBL-35312 
USGS/WRIR-93-4025 
SAND-94-1119C 
SAND-—93-3992C 
MSHA/IR-1213 
HW-66881 
HW-65569 
HW-68404 
HW-65618 
HW-65618-A 
HW-—76930-Vol.2-RD2 
HW-77769 
HW-77043 
HW-77125 
HW-77064 
HW-68761 
HW--65851 
HW-77674 
HW-75291 
HW-75288 
HW-66774 
HW-66649 


Order No. 


DE9401 1098 
DE94011099 
DE94011102 
DE94011103 
DE94011104 
DE94011106 
DE94011107 
DE94011168 
DE94011175 
DE94011195 
DE94011246 
DE94011274 
DE94011277 
DE94011279 
DE94011282 
DE94011283 
DE9401 1284 
DE94011293 
DE94011298 
DE94011301 

DE9401 1304 
DE9401 1308 
DE94011310 
DE94011311 

DE94011312 
DE94011315 
DE94011320 
DE94011321 

DE94011323 
DE94011324 
DE94011325 
DE94011339 
DE94011345 
DE9401 1398 
DE94011399 
DE94011403 
DE94011407 
DE94011416 
DE9401 1434 
DE94011436 
DE9401 1455 
DE9401 1456 
DE94011473 
DE94011477 
DE94011484 
DE94011517 
DE94011525 
DE9401 1534 
DE94011535 
DE9401 1540 
DE9401 1586 
DE9401 1596 
DE94011624 
DE94011632 
DE94011638 
DE94011671 

DE94011683 
DE94011704 
DE94011707 
DE94011722 
DE94011735 
DE94011760 
DE94011761 
DE94011767 
DE94011768 
DE94011811 
DE94011814 
DE94011815 
DE94011816 
DE94011817 
DE94011818 
DE94011819 


Report No. 


HW-66603 
HW-—66300-Pt.2 
HW-66775-Sup.3 
HW-66775-Sup.2 
HW-60150 
HW-67156 
HW-67032-RD 
WSRC-TR-93-214 
DOE/PC/89657—T3-Vol.1 
SR/CNEAF-94-01 
HW-65789-SUP.A 
HW-77803-RD1 
HW-72810 
HW-79706 
HW-76074 
HW-77178 
HW-77183 
HW-64454 
HW-70702 
HW-76690 
HW-73713 
HW-81547-RD 
HW-80014 
HW-83713 
HW-79630 
HW-72411 
HW-66104 
HW-—75466-RD 
HW-83869 
HW-80433-RD 
HW-80804 
WHC-EP-0722 
LBL-34376 
WHC-MR-0455-Supp.1 
WHC-MR-0455 
PNL-9411 
SAND-93-3992 
SAND-94-0265C 
PNL-9446 
SAND-94-1003C 
WHC-SP-1011D-Draft 
WHC-SP-0708-Rev.1 
ANL/ER/PP-82356 
ANL/TD/CP-82701 
ANL/BIM/PP-731 86 
ANL/ER/CP-82795 
ANL/EA/CP-81191 
DOE/ER/60555-5 
DOE/ER/60662-5 
UCRL-ID-116744 
DOE/AL/65779-T2 
WHC-SD-W112-ACDR-001 
LBL-35384 
DOE/NV/1 1432-93 
UCRL-JC—1 14949 
WSRC-TR-93-597 
DOE/NV-369 
LA-UR-94-1489 
LA-UR-94-1459 
LA-UR-94-1312 
BNL-NUREG—49568 
PPPL-CFP-—3053 
PPPL-CFP-3054 
DPW-54-7-2-Del. Ver. 
DPW-54-7-3-Del. Ver. 
NREL/TP-425-6170 
NREL/TP-463-6689 
NREL/TP-411-6612 
NREL/TP-—411-6624 
NREL/TP-413-6633 
NREL/TP-411-6634 
NREL/TP—411-6769 


Order No. 


DE9401 1822 
DE94011823 
DE94011826 
DE94011829 
DE9401 1832 
DE94011839 
DE94011931 

DE9401 1935 
DE94011943 
DE94011944 
DE9401 1983 
DE9401 1987 
DE9401 1995 
DE94012000 
DE94012001 

DE94012002 
DE94012003 
DE94012009 
DE94012042 
DE94012043 
DE94012049 
DE94012050 
DE94012051 

DE94012053 
DE94012054 
DE94012059 
DE94012065 

DE94012073 
DE94012081 

DE94012085 

DE94012086 
DE94012087 
DE94012088 
DE94012091 

DE9401 2092 
DE94012093 
DE94012094 
DE94012095 
DE94012097 
DE94012098 
DE94012100 
DE94012102 
DE94012105 
DE94012106 
DE94012113 
DE94012122 
DE94012123 
DE94012130 
DE94012137 
DE94012148 
DE94012149 
DE94012151 

DE94012152 
DE94012153 
DE94012154 
DE94012156 
DE94012157 
DE94012171 

DE94012231 

DE94012234 
DE94012235 
DE94012236 
DE94012248 
DE94012330 
DE94012337 
DE94012341 

DE94012367 
DE94012373 
DE94012380 
DE94012383 
DE94012391 
DE94012398 


Report No. 


NREL/TP-—320-6695 
NREL/TP-—320-6696 
NREL/TP-411-6841 
NREL/TP—411-6770 
NREL/TP-411-6857 
NREL/TP-—411-6854 
INEL/MISC—93085 
SAND-94-0918C 
DOE/NV/1 1432-58 
DOE/NV/1 1432-57 
HW-81840 
HW-78157 
HW-56913 
HW-81027 
HW-64073 
HW-64151 
HW-57782 
HW-—73615-SUP.2 
HW-57097 
HW-—-83197 
HW-4446-T 
HW-76078-C 
HW-76078-F 
HW-76332 
HW-58179A 
USGS/WRIR-93-4000 
SAND-94-0876C 
SAND-94-0192C 
LA-SUB-94-78 
HW-68438 
HW-73991 
HW--71619-RD-Rev.4 
HW-66936 
HW-76996-A 
HW-81747 
HW-81771-Pt.2-1 
HW-67475-Del. 
HW-_-70107 
HW--80864 
HW-80894 
HW-80927-9 
HW-80942 
HW-78789 
HW-80836 
CONF-940859-19 
DPW-55-261 
DPW-55-264 
DOE/EH-0375 
PNL-—9468 
CONF-940553-50 
CONF-940553-52 
CONF-940553-58 
CONF-940553-53 
CONF-940553-56 
CONF-940553-51 
CONF-940553-57 
CONF-940533-54 
DOE/ER/60265-T3 
UCRL-JC—1 14823 
UCRL-JC—1 17400 
UCRL-JC—117170 
UCRL-JC—1 16074 
PNWD—2242-HEDR 
CONF-940424-34 
CONF-9308228-1 
CONF-940120-5 
GA-A-21213 
RFP—4852 
WSRC-RP-94-313 
CONF-930873— 
UCRL-JC—1 14939 
WHC-SA-2451 
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Order No. 


DE94012401 
DE94012404 
DE94012418 
DE94012419 
DE94012423 
DE94012424 
DE94012425 
DE94012426 
DE94012427 
DE94012429 
DE94012430 
DE94012431 

DE94012432 
DE94012436 
DE94012442 
DE94012452 
DE94012453 
DE94012454 
DE94012459 
DE94012464 
DE94012468 
DE94012477 
DE94012490 
DE94012491 

DE94012493 
DE94012495 
DE94012501 

DE94012503 
DE94012505 
DE94012508 
DE94012510 
DE94012513 
DE94012522 
DE94012523 
DE94012525 
DE94012526 
DE94012528 
DE94012530 
DE94012535 
DE94012538 
DE94012540 
DE94012541 

DE94012542 
DE94012546 
DE94012549 
DE94012550 
DE94012584 
DE94012621 

DE94012634 
DE94012648 
DE94012650 
DE94012652 
DE94012654 
DE9401 2656 
DE94012663 
DE94012670 
DE94012680 
DE94012681 

DE94012682 
DE94012685 
DE9401 2688 
DE94012689 
DE94012691 

DE94012692 
DE94012696 
DE94012697 
DE9401270% 
DE94012706 
DE94012708 
DE94012717 
DE94012726 
DE94012731 


Report No. 


WHC-SA-—1987 
BNL-52421 
HW-67530 
HW-67521 
HW-67414 
HW-67513 
HW-67444 
HW-67443 
HW-67429 
HW-67382-Rev. 
HW-67372 
HW-77731 
HW-77730 
HW-67196 
HW-58026-RD 
ANL/ET/CP-81074 
ANL/FE/CP-—82405 
ANL/RE/CP-82427 
ANL/ET/CP-82358 
ANL/RA/CP-81611 
ANL/DIS/TM—-15 
DOE/ER/60887-T1 
PNWD-—2218-HEDR 
PNWD-—2223-HEDR 
PNWD-2251-HEDR 
ORNL/TM-12703 
FEMP/SUB-084 
PNL-SA-22987 
PNL-SA-23496 
FEMP/SUB-075 
DOE/EM-0148P 
UCRL-JC—116459 
HW-68260 
HW-74104-RD 
HW-68315 
HW-63115 
HW-68273 
HW-69154 
HW-78355 
HW-63793 
HW-74681 
HW-64680 
HW-55792 
HW-58409 
HW-77688 
HW-69897 
SAND-—93-7068 


DPW-58-124-Del.Ver. 


ANL/CMT/CP-82954 
ANL/RE/CP-82372 
ANL/ET/CP-81529 
ANL/ET/CP-81392 
CONF-9403123-1 
CONF-940433-5 
CONF-940859—20 
EGG—1 1265-1058 
HW-66893 
HW-64282 
HW-62824 
HW-67912 
HW-62603 
HW-62441 
HW-63403-RD 
HW-63408-RD 
HW-57753 
HW-58781 
HW-59348 
HW-61465-RD 
HW-61619-A 
ORNL/M-2672 
SAND-—94-1352C 
CONF-9404 14-3 


Order No. 


DE94012735 
DE94012737 
DE94012742 
DE94012743 
DE94012746 
DE94012747 
DE94012751 

DE94012754 
DE94012755 
DE94012764 
DE94012801 

DE94012802 
DE94012803 
DE94012805 
DE94012806 
DE94012807 
DE94012808 
DE94012811 

DE94012816 
DE94012817 
DE94012821 

DE94012824 
DE94012826 
DE94012827 
DE94012828 
DE94012829 
DE94012838 
DE94012848 
DE94012856 
DE94012857 
DE94012860 
DE94012861 

DE94012863 
DE94012864 
DE94012866 
DE94012867 
DE94012871 

DE94012872 
DE94012875 
DE94012876 
DE94012878 
DE94012879 
DE94012883 
DE94012888 
DE94012891 

DE94012899 
DE94012901 

DE94012902 
DE94012904 
DE94012905 
DE94012906 
DE94012907 
DE94012909 
DE94012911 

DE94012920 
DE94012922 
DE94012924 
DE94012925 
DE94012928 
DE94012932 
DE94012935 
DE94012936 
DE94012942 
DE94012947 
DE94012949 
DE94012951 

DE94012954 
DE94012957 
DE94012958 
DE94012959 
DE94012962 
DE94012963 


Report No. 


CONF-9406126-2 
CONF-940386-2 
CONF-9405109-7 
CONF-940613—22 
CONF-940449-12 
CONF-940766-5 
CONF-9406177—1 
CONF-9405109-8 
CONF-9403 123-2 
DOE/ET/53088-—656 
HW-7-2984 
HW-58449 
HW-60947-RD 
HW-61619-C 
HW-57851 
HW-58081-RD 
HW-58264-RD 
HW-61786 
HW-60871 
HW-63049 
HW-64280 
HW-62922-RD 
HW-62232 
HW-62597 
HW-62416 
HW-61969 
DOE/ER/53223—234 
ORNL/CON-387 
BNWC-—8-4A 
BNWL-B-42 
BNCC-91 
BNCC-—98 
BNWL-CC—492 
BNWL-CC—190 
BNWL-CC-—333 
BNWL-CC—418 
BNWL-CC-—687 
BNWL-—1290 
HW-59682 
HW-59115 
HW-59449 
HW-61669-C 
HW-61811 
UCRL-JC—1 16505-Rev.1 
LA-UR-94-1624 
LA-UR—-94-1780 
LA-UR-—94-1779 
LA-UR-—94-1769 
LA-UR-94-1749 
LA-UR-94-1750 
LA-UR-94-1744 
LA-UR-94-1631 
LA-UR-94-1650 
LA-UR-94-1557 
SAND-94-1499C 
SAND-94-1423C 
SAND—-94-1519C 
SAND—-94-1006C 
WSRC-MS-—94-021 
WHC-SD-EN-AP-151-Rev.1 
DOE/PC/92150-T7 
WHC-SD-WM-ES-290 
WSRC-TR-94-010 
WSRC-TR-93-581 
SRT-ATS—930121 
BNWL-521 
HW-76206-RD 
HW-62885 
HW-58278 
HW-GEL-1 
HW-7-4610 
HW-—7-4590 


Order No. 


DE94012965 
DE94012967 
DE94012968 
DE94012972 
DE94012973 
DE94013003 
DE94013006 
DE94013017 
DE94013019 
DE94013020 
DE94013024 
DE94013030 
DE94013034 
DE94013044 
DE94013045 
DE94013046 
DE94013047 
DE94013109 
DE94013110 
DE94013113 
DE94013123 
DE94013127 
DE94013131 
DE94013132 
DE94013134 
DE94013136 
DE94013137 
DE94013140 
DE94013143 
DE94013144 
DE94013145 
DE94013170 
DE94013194 
DE94013202 
DE94013208 
DE94013218 
DE94013222 
DE94013224 
DE94013225 
DE94013226 
DE94013227 
DE94013228 
DE94013230 
DE94013231 
DE94013232 
DE94013234 
DE94013242 
DE94013244 
DE94013246 
DE94013251 
DE94013262 
DE94013263 
DE94013266 
DE94013267 
DE94013271 
DE94013275 
DE94013276 
DE94013282 
DE94013283 
DE94013284 
DE94013285 
DE94013289 
DE94013292 
DE94013293 
DE94013294 
DE94013295 
DE94013296 
DE94013298 
DE94013299 
DE94013304 
DE94013305 
DE94013307 


Report No. 


HW-7-4433 
HW-—7-4110 
HW-7-4147 
HW-7-5691 
HW-7-5831 
LA-UR-94-1809 
WHC-SD-EN-T}+-240 
SAND—94-8603C 
BNL-NUREG—60270 
BNL-60400 
BNL-60367 
BNL-NUREG-60271 
DOE/ER/61438-2 
WSRC-TR-93-587-Vol.1 
WSRC-TR-93-587-Vol.2 
WSRC-TR-93-587-Vol.3 
WSRC-TR-93-587-Vol.4 
LBL-34270 
LBL-35382 
CONF-921104—15 
LA-UR-94-1666 
LA-UR-94-1822 
LA-UR-94-1813 
UR-94-1859 
UR-—94-1864 
UR-94-1856 
LA-UR-94-1852 
LA-UR-94-1867 
UCRL-JC—1 15672 
UCRL-JC—117108 
UCRL-JC—117109 
CONF-8710535— 
DOE/ER-0313/100 
DOE-STD—1022-94 
DOE/MC/29113—3766-Pt.1 
CONF-9405180—Summ. 
WSRC-MS-94-0294 
WSRC-MS-—94-0252 
WHC-SA-2311 
WHC-SA-1990 
WHC-SA-2406 
WHC-SA-2481 
WHC-SA-1787 
WHC-SA-2268 
WHC-SP-2332 
UCRL-JC—117251 
LA-UR-94-1547 
LA-UR-—94-1555 
LA-UR-—94-1542 
CONF-940414—4 
CONF-940753—18 
CONF-940789—1 
EGG—11265-2053 
CONF-940753-17 
CONF-9405159-2 
CONF-940411-28 
CONF-940528—4 
CONF-9405164—1 
WSRC-MS—94-0325 
WSRC-MS-—94-0327 
WSRC-MS—94-0332 
WSRC-MS-94-0323 
WSRC-MS—94-0160 
WSRC-MS—94-0290 
WSRC-MS-—94-0158 
WSRC-MS-94-079 
WSRC-MS—94-0121 
ANL/CHM/CP-81 247 
ANL/MSD/CP-82371 
ANL/RE/CP-81168 
ANL/MCS/CP-82972 
ANL/ER/PP-74540 


LA- 
LA- 
LA- 
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DE94013314 


Order No. 


DE94013314 
DE94013316 
DE94013317 
DE94013321 
DE94013322 
DE94013329 
DE94013330 
DE94013332 
DE94013333 
DE94013334 
DE94013335 
DE94013337 
DE94013339 
DE94013340 
DE94013347 
DE94013348 
DE94013349 
DE94013350 
DE94013351 
DE94013359 
DE94013363 
DE94013364 
DE94013366 
DE94013369 
DE94013371 
DE94013372 
DE94013373 
DE94013375 
DE94013393 
DE94013398 
DE94013399 
DE94013400 
DE94013406 
DE94013407 
DE94013415 
DE94013429 
DE94013430 
DE94013432 
DE94013438 
DE94013439 
DE94013440 
DE94013441 
DE94013445 
DE94013447 
DE94013448 
DE94013488 
DE94013504 
DE94013514 
DE94013517 
DE94013518 
DE94013520 
DE94013523 
DE94013528 
DE94013529 
DE94013530 
DE94013531 
DE94013532 
DE94013533 
DE94013534 
DE94013550 
DE94013552 
DE94013553 
DE94013554 
DE94013556 
DE94013563 
DE94013565 
DE94013568 
DE94013570 
DE94013572 
DE94013575 
DE94013576 
DE94013583 


1002 


Report No. 


ANL/MCS/CP-82959 
PNL-SA-23057 
ANL/ER/CP-82983 
PNL-SA-23972 
PNL-SA-2351 1 
PNL-SA-23362 
ANL/DIS/CP-81788 
ANL/ET/CP-83016 
ANL/RE/CP-80865 
ANL/RE/CP-80782 
ANL/RE/CP-80722 
ANL/IPNS/CP—80966 
PNL-SA-23343 
SAND—94-1422C 
SAND—94-1603C 
PNL-SA-23615 
PNL-SA-23878 
PNL-SA-23426 
MLM-3789 
UCRL-ID—116443 
SAND-93-7079 
SAND-—94-1388 
PNL-9804 
WINCO-1175 
WINCO-1159 
WINCO-1137 
WINCO-1123-Rev.1 
KAPL-4773 
ANL/MCS/CP-82805 
ANL/CMT-ACL/CP-82364 
ANL/MCS/CP-82981 
ANL/MCS/CP-82980 
ORNL/TM-12751 
BNL-36786-Rev.2-Pt.1 
ORNL/TM-12487 
ANL/CHM/CP-83030 


ANL/DIS/CP-83044 


ANL/IPNS/CP-—83089 


SAND-—94-0295C 
SAND—94-1263C 
SAND—94-0919C 
SAND—93-2416C 
SAND-—94-1580C 
SAND—94-1339C 
SAND—94-1340C 
DOE/ER/13533—10 
HW-29027 
HW-7-6125 


DPES—1403-Vol.3-Del.Ver. 


SR/H-738 
SR/H-740 
RFP-4831 
BNL-60369 
DOE/ER/53297-6 
BNL-60368 
BNL-60155 
BNL-48153 
BNL-49343 
BNL-49016-Rev. 
EGG—1 1265-3004 
EGG-—1 1265-2017 
EGG-—11265-2045 
EGG—1 1265-5015 
EGG—1 1265-2058 
EGG—1 1265-1061 
EGG—1 1265-2009 
EGG—1 1265-2032 
EGG—1 1265-2028 
EGG—1 1265-1035 


WHC-SD-WN-TI-624 
WHC-SD-W026-ES—011 


WHC-SA-2425 
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Order No. 


DE94013584 
DE94013587 
DE94013588 
DE94013589 
DE94013591 

DE94013592 
DE94013597 
DE94013598 
DE94013601 

DE94013605 
DE94013610 
DE94013612 
DE94013613 
DE94013617 
DE94013618 
DE94013619 
DE94013622 
DE94013624 
DE94013628 
DE94013629 
DE94013632 
DE94013634 
DE94013638 
DE94013642 
DE94013644 
DE94013646 
DE94013648 
DE94013650 
DE94013651 

DE94013652 
DE94013655 
DE94013656 
DE94013657 
DE94013686 
DE94013687 
DE94013688 
DE94013689 
DE94013690 
DE94013691 

DE94013692 
DE94013693 
DE94013697 
DE94013721 

DE94013722 
DE94013725 
DE94013726 
DE94013727 
DE94013728 
DE94013731 

DE94013732 
DE94013737 
DE94013738 
DE94013739 
DE94013740 
DE94013741 

DE94013742 
DE94013745 
DE94013754 
DE94013756 
DE94013757 
DE94013759 
DE94013761 

DE94013762 
DE94013763 
DE94013764 
DE94013765 
DE94013766 
DE94013767 
DE94013768 
DE94013770 
DE94013775 
DE94013776 


Report No. 


WHC-SA-2429 
WHC-SA-2479 
WHC-SA-2423 
USGS-OFR-93-369 
DOE/EIS-0163-S 
DOE-STD—1020-94 
CONF-760719—1 


ORNL/Sub-—-85-SL889/1 


DOE/OR-2002 
UCRL-MA-1 15074 
LA-SUB-94-57 
LA-SUB-94-84 
LA-SUB-94-27 
CONF-9405169-—1 
CONF-940859—-22 
CONF-940456—20 
CONF-9405170-2 
CONF-9405109-9 
CONF-940367-3 
CONF-9404137-4 
CONF-940411-26 
CONF-9405167—-1 
DOE/BC/14961-3 
LA-12784-MS 
LA-12738-MS 
LA-12774-MS 
UCRL-JC—1 17252 
WSRC-RP-94-218 


WSRC-RP-94-218-App.A-M 


UCRL-JC—1 16760 
WSRC-TR-94-0193 
WSRC-MS-93-617 


WSRC-MS-94-0177 


HW-7-6381 
HW-7-6080 
HW-7-6257 
HW-64926 
HW-74378 
HW-74377 
HW-74207 
HW—76356 
DOE/ER/20068-1 
ANL/ESD/TM-65 
ANL/RE-94/1 
BNL-49324 
BNL-60488 
BNL-49321 
BNL-60489 
BNL-49325 
BNL-60467 
UCRL-JC—1 14987 
UCRL-JC—115121 
UCRL-JC—1 15610 
FEMP-2343 
KCP-613-5378 
KCP-613-5290 
DOE/BC/14957-3 
BNL-60448 
BNL-—48863 
BNL-48178 
BNL-60452 
SAND-93-3801C 
SAND-93-2336C 
SAND-94-0047C 
SAND-94-1526C 
SAND-94-0721C 
SAND-93-4001C 
SAND-93-3883C 
SAND-94-1527C 
SAND-94-1018C 
SAND-94-1478C 
SAND-94-1561C 


Order No. 


DE94013777 
DE94013778 
DE94013779 
DE94013780 
DE94013781 
DE94013782 
DE94013783 
DE94013788 
DE94013790 
DE94013792 
DE94013793 
DE94013796 
DE94013797 
DE94013798 
DE94013799 
DE94013800 
DE94013801 

DE94013803 
DE94013804 
DE94013806 
DE94013807 
DE94013808 
DE94013809 
DE94013810 
DE94013814 
DE94013815 
DE94013824 
DE94013825 
DE94013827 
DE94013828 
DE94013829 
DE94013830 
DE94013831 

DE94013832 
DE94013833 
DE94013834 
DE94013835 
DE94013836 
DE94013837 
DE94013838 
DE94013839 
DE94013840 
DE94013842 
DE94013843 
DE94013844 
DE94013851 

DE94013852 
DE94013853 
DE94013855 
DES4013856 
DE94013858 
DE94013859 
DE94013861 

DE94013862 
DE94013863 
DE94013864 
DE94013865 
DE94013866 
DE94013867 
DE94013868 
DE94013869 
DE94013870 
DE94013871 

DE94013872 
DE94013874 
DE94013876 
DE94013877 
DE94013878 
DE94013879 
DE94013880 
DE94013881 
DE94013882 


Report No. 


SAND-94-1531C 
SAND-94-1530C 
SAND-94-1084C 
SAND-94-1159C 
SAND-94-1532C 
SAND-94-1542C 
SAND-94-0140C 
DOE/ER/54183—1 
SAND-—94-0337C 
SAND-94-1356C 
SAND-93-3942C 
LBL-33708 
ANL/ESD/TM-66 
SLAC-PUB-6514 
SLAC-PUB-6496 
SLAC-PUB-6505 
SLAC-PUB-6495 
WINCO-1151 
WINCO-1161 
WINCO-1168 
WINCO-1188 
WINCO-1130 
WINCO-1199 
WINCO-1212 
SAND-94-0896 
SAND-93-3968 
SAND-94-0512C 
SAND-93-2730C 
CONF-940815-37 
CONF-940815-38 
CONF-9405109-10 
CONF-940815-39 
CONF-9406185-1 
CONF-9405177-1 
CONF-940526-3 


CONF-940625-6 
CONF-940815-36 
CONF-940301-37 
CONF-940552-9 
CONF-9405170—1 
ORNL/CON-378 
ORNL/TM-12762 
FNAL/C—94/134-E 
FNAL/C—94/139-E 
FNAL/C—94/1 25-E 
FNAL/C—94/145-E 
FNAL-TM—1889 
DOE/NV-94013853 
LA-12781-MS 
LA-12800-PR 
WSRC-TR-94-058 
WSRC-TR-94-0249 
WSRC-RP-93-1521 
WSRC-MS-—94-0282 
PNL-9416 
ANL/MSD/CP-83086 
ANL/MSD/CP-81312 
ANL/MSD/CP-83101 
ANL/CMT/CP-82291 
ANL/TD/CP-83205 
ANL/TD/CP-83252 
ANL/ET/CP-81589 
ANL/CMT-ACL/CP-—83255 
ANL/MCS/CP-83197 
ANL/MSD/CP-83115 
ANL/TD/CP-81663 
WSRC-MS-94-0271 
WSRC-MS—94-0144 
WSRC-TR-94-0226 
WHC-SA-2355 
WHC-MR-0452-Add.1 
WHC-MR-0452 





Order No. 


DE94013883 
DE94013885 
DE94013886 
DE94013887 
DE94013888 
DE94013890 
DE94013898 
DE94013899 
DE94013900 
DE94013910 
DE94013912 
DE94013915 
DE94013916 
DE94013920 
DE94013921 

DE94013922 
DE94013928 
DE94013931 

DE94013932 
DE94013934 
DE94013939 
DE94013941 

DE94013942 
DE94013943 
DE94013945 
DE94013947 
DE94013949 
DE94013951 

DE94013952 
DE94013954 
DE94013955 
DE94013957 
DE94013958 
DE94013960 
DE94013961 

DE94013962 
DE94013963 
DE94013964 
DE94013965 
DE94013966 
DE94013967 
DE94013968 
DE94013969 
DE94013970 
DE94013971 

DE94013972 
DE94013976 
DE94013977 
DE94013978 
DE94013979 
DE94013980 
DE94013981 

DE94013982 
DE94013983 
DE94013988 
DE94013989 
DE94013990 
DE94013991 

DE94013992 
DE94013993 
DE94013994 
DE94013996 
DE94013997 
DE94013998 
DE94013999 
DE94014000 
DE94014001 
DE94014004 
DE94014005 
DE94014006 
DE94014007 
DE94014008 


Report No. 


ORNL/PATS-94-001 
CONF-9310327— 
DOE/BC/14891—2 
DOE/BC/14892-—2 
DOE/BC/14893—2 
DOE/BC/14896-2 
DOE/BC/14955—6 
DOE/BC/14955—4 
DOE/BC/14956—4 
DOE/BC/14881—7 
DOE/BC/14883—7 
DOE/BC/14886-5 
DOE/MT/92007-5 
DOE/MT/92009—7 
DOE/MT/92010—2 
DOE/MT/9201 1-8 
DOE/MT/92002-5 
DOE/MT/92001-6 
DOE/MT/92001—7 
DOE/MT/9201 0-6 
DOE/MT/9301 0—1 
DOE/MT/92022—1 
DOE/MT/93005—2 
DOE/MT/93006—1 
DOE/MT/92005—6 
DOE/MT/92016—1 
DOE/MT/92018-5 
DOE/MT/92021-—5 
DOE/BC/14831-—7 
DOE/BC/14831-9 
WHC-SA-2367 
PNL-9415 
PNL-9814 
PNL-SA-22914 
ANL/ET/CP-82351 
ANL/MSD/CP-83142 
ANL/MSD/CP-83143 
ANL/MSD/CP-83144 
ANL/ET/CP—81654 
ANL/MCS/CP-83250 
ANL/MCS/CP-83246 
WHC-EP-0756 
WHC-SP-1091 
WHC-SP-—1090 
WHC-EP-0718 
WHC-SA-2435 
USGS-OFR-93-690 
PNL-—9409 
CONF-940553-67 
LA-12799-PR 
LA-12770-PR 
WHC-SA-1382 
DOE/MWIP-16 
ORNL/GWPO-005 
ANL/TD/CP-—82059 
ANL/TD/CP--81662 
ANL/MSD/CP-83092 
ANL/MSD/CP-82480 
ANL/MSD/CP-83093 
ANL/MSD/CP-83109 
ANL/MSD/CP-831 11 
DOE/BC/14875-T1 
ANL/MSD/CP-83110 
ANL/CHM/CP-81481 
ANL/MSD/CP-83134 
ANL/MSD/CP-83133 
ANL/RA/CP--83203 
ANL/MSD/PP-77530 
ANL/CHM/PP-—75225 
ANL/CHM/PP-72605 
ANL/CHM/PP-77639 
ANL-HEP-CP-94-31 


Order No. 


DE94014009 
DE94014010 
DE94014011 
DE94014012 
DE94014013 
DE94014014 
DE94014015 
DE94014016 
DE94014017 
DE94014020 
DE94014022 
DE94014024 
DE94014025 
DE94014026 
DE94014027 
DE94014028 
DE94014029 
DE94014030 
DE94014032 
DE94014033 
DE94014034 
DE94014036 
DE94014038 
DE94014039 
DE94014041 
DE94014042 
DE94014043 
DE94014044 
DE94014045 
DE94014046 
DE94014047 
DE94014048 
DE94014049 
DE94014050 
DE94014051 
DE94014052 
DE94014053 
DE94014054 
DE94014055 
DE94014056 
DE94014057 
DE94014058 
DE94014059 
DE94014060 
DE94014061 
DE94014062 
DE94014063 
DE94014064 
DE94014065 
DE94014066 
DE94014067 
DE94014068 
DE94014069 
DE94014072 
DE94014073 
DE94014074 
DE94014075 
DE94014077 
DE94014078 
DE94014079 
DE94014080 
DE94014081 
DE94014082 
DE94014084 
DE94014085 
DE94014086 
DE94014087 
DE94014088 
DE94014090 
DE94014091 
DE94014093 
DE94014094 


Report No. 


ANL/CHM/PP-78170 
ANL-HEP-CP-94-29 
ANL/CHM/PP-—73572 
ANL/CHM/CP-83188 
ANL/MSD/CP-83187 
ANL/MSD/CP-83163 
ANL/CMT/CP-82030 
ANL/TD/CP-—82066 
CONF-940552-—10 
CONF-940630—12 
CONF-9409161—1 
DOE/MT/92018—2 
CONF-9403132—1 
BNL-60435 
CONF-920610—17 
CONF-920803-—19 
ORNL/ER-218 
DOE/OR-01-1117/V4 
ANL/FPP/TM-267 
PPPL-2990 
PPPL-2985 
DOE/ER-0615P 
DOE/EM-—0169P 
WINCO-1213 
PNL-—9000-Pt.3 
PNL-9452 

PNL-—-9801 

PNL-—9469 
PNL-—9808 
WINCO—1216 
ANL/ESD/TM-67 
ANL-94/23 
ORNL/TM—12674 
DOE/PETC/TR-94-04 
DOE/MWIP—17 
DOE/OR-1001/R3 
ORNL/M-3677 
DOE/OR-01-1226/V1 
UCRL-JC—1 15911 
UCRL-JC—1 16276 
GA-A-21622 
GA-A-21610 
UCRL-JC—1 14686-Rev.1 
DOE/FE-—0303 
DOE/FE—0310-Rev.4 
DOE/PO-0013-Vol.1 
DOE/PO-0013-Vol.2 
DOE/EE-0021 
DOE/FE—0309P 
DOE/PO-0015 
DOE/EH-0384 
DOE/EH-0385T 
DOE/CE/15974-T8 
DPE-2410-Del.Ver. 
DPE-974-Del.Ver. 
DPE-975-Del. 
DPE-971-Vol.2-Del. Ver. 
BNL-49434-Rev.5/94 
BNL-—60477 
BNL-48913 
BNL-60478 
BNL-60447 
BNL-60342 
BNL-49809 
BNL-60430 
BNL-—60521 
BNL—60480 
BNL-—60436 
BNL-—48864 
BNL-49805 
DOE/FE-0307P 
PNL-9455 


Order No. 


DE94014097 
DE94014098 
DE94014099 
DE94014100 
DE94014101 
DE94014102 
DE94014104 
DE94014106 
DE94014107 
DE94014109 
DE94014111 
DE94014113 
DE94014114 
DE94014115 
DE94014116 
DE94014117 
DE94014119 
DE94014120 
DE94014124 
DE94014125 
DE94014126 
DE94014127 
DE94014128 
DE94014131 
DE94014132 
DE94014136 
DE94014137 
DE94014138 
DE94014139 
DE94014144 
DE94014145 
DE94014146 
DE94014147 
DE94014148 
DE94014149 
DE94014150 


DE94014151 
DE94014152 
DE94014153 
DE94014154 
DE94014155 


DE94014156 
DE94014157 
DE94014158 
DE94014161 
DE94014163 
DE94014164 
DE94014165 
DE94014166 
DE94014168 
DE94014169 
DE94014170 
DE94014172 
DE94014173 
DE94014174 
DE94014175 
DE94014176 
DE94014177 
DE94014178 
DE94014179 
DE94014180 
DE94014181 
DE94014183 
DE94014184 
DE94014186 
DE94014187 


DE94014187 


Report No. 


DOE/MT/92018-6 
DOE/MT/92021-6 
DOE/YMPO-001 
HW-75387 
LLNL-94014101 
ORNL/PATS-94-002 
CONF-940815—43 
CONF-940812-10 
CONF-940815—45 
DOE/ET-53088-660 
UCRL-JC—1 16246 
WHC-SD-EN-AP-159 
WHC-SD-EN-RPT-007 
WHC-EP-0777 
WHC-SA-2299 
WHC-SD-EN-T+-234 
WHC-SD-EN-TP-044 
WHC-SD-EN-RPT-009 
DOE/RL-91-31-Rev.1 
WHC-SD-EN-RPT-010 
DOE/RL-93-105 
WHC-SA-2282 
WHC-SD-EN-RPT-011 
UCRL-JC—1 15642 
MMSC-EM-94146 
SAND-93-0208C 
ORNL/CON-377 
LA-12782-MS 
ESH-EMS~93-0098 
DOE/ID/13042-37 
DOE/EIA-0226(94/06) 
DOE/EIA-0380(94/06) 
DOE/EIS—0203-D-Summ. 
DOE/EIS—0203-D-Vol.1 
DOE/EIS—0203-Vol.1-App.A 
DOE/EIS—0203-D-Vol.1- 
App.B 
DOE/EIS—0203-D-Vol.1- 
App.C 
DOE/EIS—0203-D-Vol.1- 
App.D-Pt.A 
DOE/EIS—0203-D-Vol.1- 
App.D-Pt.B 
DOE/EIS—0203-D-Vol.1- 
App.E 
DOE/EIS—0203-D-Vol.1- 
App.F 
DOE/EIS—0203-D-Vol.2-Pt.A 
DOE/EIS—0203-D-Vol.2-Pt.B 
DOE/ID/12735-T30 
DOE/ER/52141-T1 
DOE/ER/13678-77 
DOE/ER/40374-77 
DOE/ER/61052-3 
DOE/NV/11417-4 
DOE/MC/291 16-3799 
DOE/MC/30252-3801 
DOE/MC/30126-3800 
DOE/MC/26366-3768 
HW-58270-RD 
SAND-94-1577C 
SAND-94-0292C 
SAND-94-0306C 
SAND-94-0155C 
SAND-94-0326C 
SAND-94-0414C 
SAND-94-1429C 
SAND-94-1427C 
SAND-94-1615C 
SAND-94-0087C 
HW-71377 
HW-23477 
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DE94014188 


Order No. 


DE94014188 
DE94014189 
DE94014190 
DE94014191 
DE94014192 
DE94014193 
DE94014194 
DE94014195 
DE94014196 
DE94014197 
DE94014198 
DE94014199 
DE94014200 
DE94014201 
DE94014202 
DE94014203 
DE94014204 
DE94014206 
DE94014207 
DE94014208 
DE94014209 
DE94014210 
DE94014211 
DE94014212 
DE94014213 
DE94014214 
DE94014215 
DE94014216 
DE94014217 
DE94014218 
DE94014219 
DE94014221 
DE94014222 
DE94014223 
DE94014224 
DE94014225 
DE94014226 
DE94014227 
DE94014228 
DE94014229 
DE94014230 
DE94014231 
DE94014232 
DE94014233 
DE94014234 
DE94014235 
DE94014236 
DE94014237 
DE94014239 
DE94014241 
DE94014242 
DE94014243 
DE94014244 
DE94014246 
DE94014248 
DE94014250 
DE94014254 
DE94014255 
DE94014256 
DE94014259 
DE94014262 
DE94014263 
DE94014264 
DE94014265 
DE94014266 
DE94014268 
DE94014269 
DE94014270 
DE94014271 
DE94014274 
DE94014275 
DE94014276 


1004 


Report No. 


HW-68908-RD 
HW-62951 
HW-64932 
HW-68970-B 
HW-64168-Rev.1 
HW-57867 
HW-75713 
HW-57869 
HW-—63080 
HW-77121 
HW-—77070 
HW-77091 
HW-78552 
HW-—67747-Suppl.1 
HW-—83735 
HW-—81875 
HW-80281-RD 
HW-—80468 
HW-82472 
HW-82335 
HW-64775 
UCRL-53868-93 
SAND—94-1390 
SAND-—94-0133 
DOE/ER/79073—2 
DOE/AL/62353-1 
DOE/AL/62353-2 
ORNL-6767 
PNWD-—2254-HEDR 
PNL-9788 

PNL-—9817 
UCRL-21215-94 
PNL-SA-24200 
CONF-9309228-10 
WSRC-MS-93-621 (P) 
WSRC-TR-93-475 
WSRC-TR-93-402-Rev.2 
WSRC-MS-—93-400-Rev.1 
WSRC-TR-92-87 
WSRC-RP-90-1121 
IS-T—1675 

1S-T—1707 

1S-T-—1685 

IS-T-1672 

IS-T-1663 

IS-T-1708 

IS-T-—1690 

IS—5105 

IS—5090 

IS—5107 

IS-T—1681 
DOE/AL/58309-55 
DOE/RL-94-40 
DOE/RL-—90-12-Rev.2 
SAND-94-1657C 
SAND-—94-0573C 
DOE/WIPP-94-006 
LA-12732-SR 
LA-12699-Vol.2 
SAND-—-93-4061C 
BNL-60440 
FNAL/C—94/129-E 
FNAL/C—94/149-E 
FNAL/C—94/127-E 
BNL—49928 
WHC-EP-0768 
WHC-SA-1782 
WHC-SD-EN-TI-268 
WHC-SD-EN-WP-011 
WSRC-TR-93-540-Vol.1 
WSRC-TR-93-540-Vol.2 
WSRC-TR-93-540-Vol.3 
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Order No. 


DE94014277 
DE94014278 
DE94014279 
DE94014280 
DE94014293 
DE94014297 
DE94014298 
DE94014299 
DE94014301 

DE94014302 
DE94014306 
DE94014307 
DE94014308 
DE94014309 
DE94014310 
DE94014311 

DE94014312 
DE94014313 
DE94014314 
DE94014315 
DE94014316 
DE94014317 
DE94014318 
DE94014319 
DE94014320 
DE94014321 

DE94014322 
DE94014323 
DE94014324 
DE94014325 
DE94014326 
DE94014327 
DE94014328 
DE94014329 
DE94014330 
DE94014331 

DE94014332 
DE94014334 
DE94014335 
DE94014336 
DE94014337 
DE94014338 
DE94014341 

DE94014342 
DE94014343 
DE94014344 
DE94014345 
DE94014346 
DE94014347 
DE94014348 
DE94014349 
DE94014350 
DE94014351 

DE94014352 
DE94014353 
DE94014354 
DE94014355 
DE94014356 
DE94014357 
DE94014359 
DE94014360 
DE94014361 

DE94014363 
DE94014364 
DE94014365 
DE94014368 
DE94014369 
DE94014370 
DE94014371 
DE94014372 
DE94014373 
DE94014374 


Report No. 


WSRC-TR-93-540-Vol.4 
SAND-93-2767C 
SAND-93-3814C 
SAND-93-2766C 
LA-UR-—94-2032 
LA-UR-94-2012 
DOE/EM-0156T 
DOE/NASA-26310-19 
DOE/FE-0311P 
SAND-93-1891 
DOE/EH-0381 
HW-80397 
HW-80854 
HW-70317 
HW-58089-RD 
HW-72728 
HW-78363 
HW-78356 
HW-80172 
HW-64444 
HW-79166 
HW-75899-RD 
HW-81445 
HW-80168 
HW-74104 
HW-80533 
HW-80802 
HW-74604 
HW-78340 
HW-78333 
HW-77257 
HW-76274-RD 
HW-76272-RD 
HW-78868 
HW-63581 
DOE/ID/13074-T12 
DOE/ER/13251-T7 
DOE/MC/29237-3798 
DOE/PC/92120-T4 
DOE/PC/89651-T12 
DOE/PC/89651-T13 
DOE/PC/90056-T 14 
DOE/PC/90055-T13 
DOE/PC/91307—10 
DOE/PC/91307-T11 
DOE/PC/90365-T 14 
DOE/PC/92208-T6 
DOE/PC/91050-T7 
DOE/PC/93053-T1 
DOE/PC/89664-T8 
DOE/PC/89664—T9 
DOE/PC/89664—T10 
DOE/EH-0383 
UCRL-ID—111766 
UCRL-ID—116604 
UCRL-ID—116622 
UCRL-ID-116893 
UCRL-ID-117229 
UCRL-ID-117253 
DOE/PC/S2119-T5 
DOE/PC/89658-T7 
DOE/PC/90053-T7 
DOE/PC/91305—10 
DOE/PC/91040-37 
DOE/PC/91284—10 
DOE/SF/19682-2-Vol.1 
DOE/SF/19682-2-Vol.2 
DOE/SF/19682-3 
HW-7-3024 
HW-60495 
HW-59129 
HW-69592 


Order No. 


DE94014375 
DE94014376 
DE94014377 
DE94014378 
DE94014379 
DE94014380 
DE94014381 
DE94014382 
DE94014383 
DE94014384 
DE94014385 
DE94014386 
DE94014387 
DE94014388 
DE94014389 
DE94014390 
DE94014391 
DE94014392 
DE94014394 
DE94014395 
DE94014396 
DE94014397 
DE94014398 
DE94014399 
DE94014400 
DE94014401 
DE94014402 
DE94014403 
DE94014404 
DE94014405 
DE94014406 
DE94014407 
DE94014408 
DE94014403 
DE94014412 
DE94014414 
DE94014415 
DE94014416 
DE94014419 
DE94014420 
DE94014421 
DE94014422 
DE94014423 
DE94014424 
DE94014425 
DE94014427 
DE94014428 
DE94014431 
DE94014432 
DE94014433 
DE94014434 
DE94014438 
DE94014439 
DE94014440 
DE94014441 
DE94014442 
DE94014445 
DE94014448 
DE94014449 
DE94014452 
DE94014453 
DE94014454 
DE94014455 
DE94014456 
DE94014457 
DE94014459 
DE94014462 
DE94014463 
DE9401 4464 
DE94014465 
DE94014466 
DE94014467 


Report No. 


HW-—62606 
HW-—7-6433 
HW-7-5681 
HW-—7-6432 
HW-—14220 
HW-7-6271 
HW-7-5801 
BNWL-467 
HW-18041 
HW-14502 
HW—14157 
HW-7-3070 
HW-7-6032 
HW-—74699 
HW-78689 
HW-—79542 
HW-74155 
BNWL-302 
HW-—74384 
HW-—7-5493 
DOE/EIA—0035(94/06) 
DOE/EA-0347-Rev.1 
DOE/EA-0464-Rev.4 
DOE/AL/62350-68F-Rev.3 
DOE/AL/62350-99 
CONF-931 160-44 
CONF-931160—43 
DOE/AL/62350—132 
DOE/AL/62350—1 08-Rev.1 
DOE/AL/62350—1 21F 
DOE/AL/62350—1 25 
DOE/AL/62350-31F 
WHC-SD-EN-TP-043 
PNL-SA-22934 
PNL-SA-23820 
LA-UR-94-2008 
LA-UR-94-2161 
LA-UR-94-2168 
LA-UR-94-2141 
LA-UR-94-2125 
LA-UR-94-2126 
LA-UR-—94-2197 
LA-UR-94-2201 
LA-UR-94-2193 
LA-UR-94-2195 
LA-UR-94-2179 
LA-UR-94-2176 
LA-UR-94-1982 
LA-UR-94-1984 
LA-UR-94-1910 
PNL-SA-24223 
LA-UR-94-1953 
LA-UR-94-1958 
LA-UR-94-1965 
LA-UR-94-1957 
LA-UR-94-1956 
PNL-SA-24336 
PNL-SA-24225 
WHC-SD-EN-TI-260 
LA-UR-94-1919 
LA-UR-94-1891 
LA-UR-94-1888 
LA-UR-94-1887 
LA-UR-94-1918 
LA-UR-94-1908 
LA-UR-94-2127 
LA-UR-94-2130 
LA-UR-94-1882 
LA-UR-94-1876 
LA-UR-94-1843 
LA-UR-94-1873 
LA-UR-94-1874 





Order No. 


DE94014469 
DE94014471 

DE94014472 
DE94014474 
DE94014475 
DE94014476 
DE94014477 
DE94014478 
DE94014479 
DE94014482 
DE94014483 
DE94014485 
DE94014486 
DE94014488 
DE94014489 
DE94014490 
DE94014491 

DE94014492 
DE94014495 
DE94014496 
DE94014500 
DE94014501 

DE94014502 
DE94014506 
DE94014507 
DE94014508 
DE94014509 
DE94014510 
DE94014511 

DE94014512 
DE94014513 
DE94014514 
DE94014516 
DE94014517 
DE94014518 
DE94014520 
DE94014521 

DE94014522 
DE94014523 
DE94014524 
DE94014525 
DE94014526 
DE94014527 
DE94014528 
DE94014530 
DE94014532 
DE94014533 
DE94014534 
DE94014535 
DE94014536 
DE94014538 
DE94014540 
DE94014541 

DE94014542 
DE94014543 
DE94014544 
DE94014545 
DE94014546 
DE94014547 
DE94014548 
DE94014549 
DE94014550 
DE94014551 
DE94014552 
DE94014553 
DE94014554 
DE94014555 
DE94014556 
DE94014559 
DE94014561 
DE94014562 
DE94014563 


Report No. 


LA-UR-—94-2081 
LA-UR-94-2063 
LA-UR-94-2065 
LA-UR-—94-1883 
LA-UR-94-1892 
LA-UR-94-2108 
LA-UR-94-2104 
LA-UR-94-2100 
LA-UR-94-2234 
LA-UR-94-2110 
WHC-SD-WM-RPT-060 
LA-UR-94-2223 
LA-UR-94-2228 
LA-UR-—94-2202 
LA-UR-94-2123 
PNL-SA-23006 
PNL-SA-23936 
PNL-SA-22493 
PNL-SA-24158 
PNL-SA-23790 
PNL-SA—23656 
PNL-SA-23027 
PNL-SA-24193 
DOE/ER/60408-6 
SLAC-—441 
SLAC—445 
DOE/PC/92540-T4 
DOE/PC/90289-T7 
DOE/MT/92005—4 
DOE/MT/92005—7 
DOE/MC/29113-3766-Pt.2 
DOE/PC/91303-T11 
DOE/PC/91058-T10 
PPPL-2967 
CONF-921037—11 
PPPL-2997 
PPPL—2996 
PPPL—2995 
PPPL—2966 
DOE/PC/89658-T8-Vol.1 
DOE/PC/89658-T8-Vol.2 
DOE/PC/89658-T8-Vol.3 
DOE/PC/91164—-T9 
DOE/PC/92251-T5 
DOE/PC/92158-T6 
DOE/PC/90550-T12 
DOE/PC/92159-T6 
DOE/PC/93051-T2 
DOE/PC/91309-T12 
DOE/PC/92111-T5 
DOE/PC/92160—-T6 
DOE/PC/91055-T7 
DOE/PC/90361-T14 
DOE/PC/90184-T14 
DOE/PC/91288-T12 
DOE/PC/91286-T9 
DOE/PC/93226-T2 
DOE/PC/91294—T10 
DOE/PC/91054—-T10 
DOE/PC/91343-T5 
DOE/PC/91043-T10 
DOE/PC/91039-T10 
DOE/PC/91346-6 
DOE/PC/90308—1 1 
DOE/PC/79818-T12 
DOE/PC/91344-T8 
PNL-SA-23788 
PNL-SA-23097 
PNL-SA-23671 
PNL-SA-24162 
PNL-SA-23184 
PNL-SA-23185 


Order No. 


DE94014566 
DE94014567 
DE94014568 
DE94014572 
DE94014573 
DE94014574 
DE94014579 
DE94014580 
DE94014581 

DE94014583 
DE94014585 
DE94014586 
DE94014587 
DE94014594 
DE94014595 
DE94014598 
DE94014599 
DE94014600 
DE94014601 

DE94014602 
DE94014605 
DE94014606 
DE94014607 
DE94014611 

DE94014612 
DE94014613 
DE94014614 
DE94014615 
DE94014619 
DE94014622 
DE94014623 
DE94014624 
DE94014625 
DE94014626 
DE94014627 
DE94014628 
DE94014630 
DE94014631 

DE94014634 
DE94014635 
DE94014638 
DE94014639 
DE94014640 
DE94014641 

DE94014646 
DE94014648 
DE94014649 
DE94014653 
DE94014654 
DE94014655 
DE94014663 
DE94014664 
DE94014665 
DE94014667 
DE94014668 
DE94014669 
DE94014671 

DE94014672 
DE94014673 
DE94014674 
DE94014678 
DE94014680 
DE94014681 

DE94014682 
DE94014706 
DE94014708 
DE94014712 
DE94014714 
DE94014715 
DE94014716 
DE94014717 
DE94014720 


Report No. 


PNL-SA-24259 
PNL-SA-24393 
PNL-SA-23607 
DOE/MWIP-18 
ORNL/CDIAC—60 
WSRC-TR-93-666 
WHC-EP-—0562-Rev.1 
WHC-SP-0992-1 
WHC-EP-01 82-71 
ANL/OTWCR-8 
DOE/ER/60982-T1 
DOE/ER/25046-T1 
DOE/ER/25046-T2 
DOE/ER/13531-T1 
CONF-9304164—Absts. 
DOE/ER/13664—7 
DOE/AL/42880-T 1 
DOE/ER/61758-1 
DOE/ER/10772-1 
DOE/ER/14352-1 
RL-REA-—2008 
RL-REA—1025 
RL-REA—1016 
RL-REA-185 
RL-REA—14-Suppl.B 
RL-REA-2032 
DUH-784 

DUH-843 
HW-WSU-3 
BNWC-—8-6-A 
HAN-84700 
ARH-2638 
RL-NRD—1-3C 
RL-NRD—150-10C 
DUN-5999 
DOE/RL—88-37-Rev.3A 
WHC-SD-WN-DTR-030 
WHC-SP-0564-33 
WHC-SP-0615-Rev.4 
WHC-EP-0474-10 
WHC-SA-2452 
WHC-EP-0766 
DOE/ER/61023-2 
SR/H-745 
WHC-SP-1028 
SRT-CMA-940017 
WSRC-MS-—94-0334 
WSRC-MS-94-031 1 
WSRC-MS-94-0108 
SAND-94-1784C 
SAND-93-2775C 
SAND-94-1147C 
CONF-91 1041-8 
CONF-880915—4 
CONF-880418-3 
DOE/EIA-0520(94/06) 
DOE/MC/26008-94/C0339 
DOE/METC/C—94/7128 
DOE/METC/C—94/7132 
FNAL-TM—1 884 
DOE/AL/42879-T 1 
DOE/OR/22089-3B 
DOE/ER/13400—13 
DOE/ER/13833—19 
ORNL/TM-—12748 
DOE/ET/53088—663 
UCRL-JC—1 17227 
LA-UR-94-1576 
LA-UR-94-1575 
LA-UR-94-1505 
LA-UR-94-1452 
LA-UR-—94-1430 


Order No. 


DE94014721 
DE94014722 


DE94014727 
DE94014730 
DE94014731 
DE94014733 
DE94014737 
DE94014741 
DE94014743 
DE94014745 
DE94014746 
DE94014748 
DE94014751 
DE94014752 
DE94014753 
DE94014756 
DE94014783 
DE94014784 
DE94014785 
DE94014804 
DE94014805 
DE94014806 
DE94014811 
DE94014814 
DE94014820 
DE94014821 
DE94014822 
DE94014823 
DE94014824 
DE94014825 
DE94014829 
DE94014830 
DE94014833 
DE94014838 
DE94014839 
DE94014840 
DE94014847 
DE94014851 
DE94014852 
DE94014853 
DE94014854 
DE94014856 
DE94014857 
DE94014858 
DE94014859 
DE94014861 
DE94014864 
DE94014865 
DE94014866 
DE94014867 
DE94014868 
DE94014869 
DE94014874 
DE94014879 
DE94014880 
DE94014881 
DE94014882 
DE94014885 
DE94014889 
DE94014892 
DE94014893 
DE94014894 
DE94014895 
DE94014896 
DE94014897 
DE94014898 
DE94014900 
DE94014902 
DE94014905 
DE94014906 
DE94014907 


DE94014907 


Report No. 


DOE/MC/29467-3807-Pt.1 
ANL/EWM/PROC-80964- 
PT.2 
UCRL-MA-117541 
UCRL-ID-116573 
UCRL-MA-1 16567 
UCRL-ID-110062-94-4 
UCRL-JC—1 15575 
UCRL-JC—116421 
UCRL-JC—1 13387 
UCRL-JC-117247 
UCRL-JC—1 16422 
UCRL-JC—1 15603 
UCRL-JC—1 15355 
UCRL-JC—1 15986 
UCRL-JC-1 14786 
DOE/PETC/TR-94-05 
DOE/ER/54160-1-Vol.1 
DOE/ER/54160-1-Vol.2 
DOE/ER/54160-1-Vol.3 
LA-UR-94-1586 
LA-UR-94-1577 
LA-UR-94-1604 
LA-UR-94-1701 
SAND-94-0812 
DOE/ER/14231-1 
DOE/ER/14231-2 
WSRC-TR-92-415-Vol.1 
WSRC-TR-92-415-Vol.3 
WSRC-TR-92-415-Vol.2A 
WSRC-TR-92-415-Vol.2B 
RL-GEN-888-6 
RL-REA-220 
HW-USCM-6 
RL-NRD-1-2C 
BNWL-CC-807 
BNWC-8-5-Del. 
HW-82047 
ORNL-6812 
DOE/EIA-0484(94) 
LA-12759-MS 
PPPL-CFP-3093 
PPPL-CFP-3086 
PPPL-CFP-3085 
PPPL-CFP-3084 
PPPL-CFP-3083 
PPPL-CFP-3081 
WSRC-TR-94-0106 
WSRC-TR-94-0166 
WSRC-TR-94-0233 
DOE/EH-231-021/0593 
WSRC-RP-94-276 
SRT-CMA-940016 
WSRC-TR-94-004 
BNL-60557 
WSRC-TR-94-050 
DOE/EIA-0293(94) 
DOE/EIA-0109(94/06) 
PATENTS-US—A7901290 
PATENTS-US-A7897150 
PATENTS-US—A789351 1 
PATENTS-US-—A7893154 
PATENTS-US—A7889565 
PATENTS-US—A7887028 
PATENTS-US—A7883997 
PATENTS-US—A7883750 
PATENTS-US-—A7883746 
PATENTS-US—A7881025 
ORNL/Sub-92-22041/01 
BNL-60537 
BNL-60527 
BNL-60526 
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1005 


DE9401 4908 


Order No. 


DE94014908 
DE94014910 
DE94014918 
DE94014919 
DE94014920 
DE94014921 

DE94014922 
DE94014923 
DE94014924 
DE94014926 
DE94014929 
DE94014930 
DE94014933 
DE94014934 
DE94014935 
DE94014937 
DE94014938 
DE94014939 
DE94014940 
DE94014941 

DE94014942 
DE94014943 

DE94014944 
DE94014946 
DE94014947 
DE94014950 

DE94014951 

DE94014952 

DE94014953 

DE94014958 
DE94014965 

DE94014966 
DE94014967 
DE94014973 

DE94014979 
DE94014980 

DE94014984 

DE94014985 

DE94014986 
DE94014987 
DE94014989 
DE94014991 

DE94014994 
DE94015000 
DE94015003 
DE94015010 
DE94015024 
DE94015026 
DE94015029 
DE94015038 
DE94015039 
DE94015040 
DE94015041 

DE94015042 
DE94015043 
DE94015044 
DE94015047 
DE94015048 
DE94015049 
DE94015051 

DE94015052 
DE94015054 
DE94015055 
DE94015056 
DE94015057 
DES4015058 
DE94015069 
DE94015072 
DE94015077 
DE94015080 
DE94015122 
DE94015124 


1006 


Report No. 


BNL-60536 
BNL-60535 
DOE/MC/27363-381 1 
DOE/MC/30127-3815 
DOE/MC/27364—3812 
DOE/MC/26031-3805 
DOE/MC/30010-3814 
DOE/MC/25140-3810 
LBL-35371 
LBL-35647 
LBL-35487 
LBL-35127 
DOE/EM-0172P 
GA-A-21645 
LBL-29419-Rev.1 
PNL-9422 
SAND-93-2274 
SAND-94-0753 
SAND-94-1 108 
SAND-94-1125 
SAND-94-1535 
UCRL-ID-110052 
WINCO-1211 
DOE/EV/22790-T3 
DOE/ER/53265-T2 
DOE-STD-1068-94 
DOE-STD-1069-94 
DOE-STD-1067-94 
DOE-STD—1065-94 
LBL-35580 
LBL-35719 
DOE/EIS-0158(2/94) 
LBL-35630 
DOE/ER/40561-143 
DOE/EIA-0585/0 
LA-12791-T 
DOE/HR-0095 
FNAL/C-94/101-E 
FNAL/C-94-167 
FNAL/C-94/156-E 
FNAL/C-94/148-E 
PNL-18111 
PNL-SA-24235 
PNL-SA-23330 
DOE/MC/30098-3813 
ORNL/TM-12770 
ANL-HEP-TR-94-34 
ANL/PHY/PP-82408 
ANL-HEP-PR-94-02 
ANL-94/26 
SAND-94-0489 
SAND-94-1667 
UCRL-ID-117282 
UCRL-ID-117442 
SAND-93-1184 
DOE/ER/60397-T8 
DOE/ET/10815-225 
DOE/ET/10815-226 
DOE/OR/22160-T10 
SAND-93-7070 
ANL-94/24 
DOE/ER/61202-3 
DOE/NV/10845—43 
DOE/NV/10845—44 
DOE/NV/10845—45 
DOE/SF/19460-17 
LA-12776-MS 
ANL/MSD/PP-78775 
ANL/ASD/CP-81857 
ANL/ASD/CP-81840 
DOE/ER/14278-T2 
EGG~1 183-1535 
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Order No. 


DE94015125 
DE94015126 
DE94015130 
DE94015131 
DE94015134 
DE94015151 

DE94015152 
DE94015153 
DE94015154 
DE94015155 
DE94015156 
DE94015157 
DE94015158 
DE94015159 
DE94015160 
DE94015161 

DE94015162 
DE94015163 
DE94015164 
DE94015165 
DE94015166 
DE94015167 
DE94015178 
DE94015186 
DE94015194 
DE94015198 
DE94015215 
DE94015216 
DES94015221 

DE94015231 

DE94015233 
DE94015235 
DE94015242 
DE94015244 
DE94015250 
DE94015263 
DE94015266 
DE94015267 
DE94015268 
DE94015269 
DE94015271 

DE94015298 
DE94015299 
DE94015302 
DE94015303 
DE94015304 
DE94015310 
DE94015311 

DE94015312 
DE94015313 
DE94015315 
DE94015318 
DE94015328 
DE94015338 
DES94015340 
DE94015341 

DE94015343 
DE94015344 
DE94015345 
DE94015350 
DE94015351 

DE94015352 
DE94015353 
DE94015354 
DE94015357 
DE94015358 
DE94015363 
DE94015386 
DE94015389 
DE94015406 
DE94015423 
DE94015526 


Report No. 


EGG—1 183-2286 
EGG-—1 183-2254 
EGG—1183-4107 
EGG—1 183-295 
UCRL-LR-—110253-94 
LBL-31875 
LBL-34741 
LBL-34967 
LBL-35021 
LBL-35339 
LBL-35370 
LBL-35476 
LBL-35485 
LBL-35518 
LBL-35537 

PNL-8681 

PNL-9744 
SAND-93-2563 
SAND-—93-2580 
SAND-94-0514 
SAND-94-1089 
SAND—94-1265 
LA-—12775-MS 
FNAL-TM—1888 
PNL-9821 
PNL-SA-23668 
HW-72374-Suppl.1 
HW-57618 
HW-7-286 
ARH-CD-744-4Q 
DOE/MC/29467-3807-Pt.2 
ARH-174-RD 
UCRL-ID—110062-94-3 
UCRL-ID—110062-94-5 
DOE/LLW-168-Rev.1 
EGG-FSP-10378 
EGG-FSP-10928 
EGG-FSP-11037 
EGG-EE-—10957 
EGG-WTD-10266-Rev.1 
DOE/ID—10450 
PNL-9971 
DOE/ID—10430(CO) 
DOE/MC/25038-3819 
DOE/MC/26288-3788 
DOE/MC/25038-3816 
DOE/ER/13150—1 
DOE/ER/13150-T5 
DOE/DP/48058-5-Vol.1 
DOE/DP/48058-5-Vol.2 
EGG-RWMC-—11189 
EGG-NRP-1 1289 
WHC-SD-EN-QAPP-009 
DOE/ER/13929-5 
DOE/ER/40734—2 
DOE/ER/40291-21 
DOE/ER/40577-4 
DOE/ET/15601—47 
DOE/ET/15601-T62 
ANL/EAD/TM-16 
SAND-94-8210 
SAND-94-8240 
SAND-94-8649 
UCRL-ID—115017 
WINCO-1137-Rev.1 
KAPL-4778 
KAPL-4767 

EGG—1 183-1257 
EGG—1 183-330 
DOE/EA-0949 
LA-SUB-94-9 
DOE/EH-0391 


Order No. 


DE94015530 
DE94627117 
DE94627118 
DE94627119 
DE94627120 
DE94627121 

DE94627122 
DE94627153 
DE94627156 
DE94627157 
DE94627158 
DE94627159 
DE94627160 
DE94627161 

DE94627162 
DE94627282 
DE94627285 
DE94627342 
DE94627393 
DE94627394 
DE94627395 
DE94627410 
DE94627415 
DE94627416 
DE94627417 
DE94627480 
DE94627528 
DE94627563 
DE94627564 
DE94627565 
DE94627566 
DE94627610 
DE94627611 

DE94627627 
DE94627632 
DE94627641 

DE94627642 
DE94627643 
DE94627653 
DE94627668 
DE94627669 
DE94627670 
DE94627672 
DE94627673 
DE94627676 
DE94627688 
DE94627689 
DE94627690 
DE94627691 

DE94627692 
DE94627693 
DE94627697 
DE94627699 
DE94627701 

DE94627710 
DE94627791 

DE94627806 
DE94627882 
DE94627911 

DE94627981 

DE94627990 
DE94627991 

DE94627992 
DE94627993 
DE94627995 
DE94628003 
DE94628022 
DE94628023 
DE94628024 
DE94628037 
DE94628038 
DE94628039 


Report No. 


SAND-93-7066 
IFE/KR/E-93/007 
INIS-mf-13747 
INIS-mf-13877 
INIS-mf—13898 
INIS-mf-13899 
INIS-mf—-13907 
IC-94/17 
IC-93/312 
IC-93/334 
INIS-mf-13879 
INIS-mf-13880 
INIS-mf-13890 
INIS-mf-13891 
JINR-R-6-93-289 
BARC-1993/E/018 
BARC—1993/P/009 
IC-93/365 
IC-93/324 
IC-93/347 
INIS-mf-13883 
INIS-mf-13884 
BARC—1993/E/030 
IC-93/293 
IC-93/294 
INIS-BR-3343 
INIS-mf-13881 
IC-93/385 
INIS-mf-13878 
INIS-mf-13887 
JINR-R-3-93-242 
INIS-mf-13892 
INIS-mf-13893 
INIS-BR-3348 
INIS-mf-13894 
IC—93/386 
INIS-mf-13882 
INIS-mf—-13889 
INIS-mf-13885 
IC-93/289 
IC-93/290 
IC-94/26 
PS1-94-07 
SKI-TR-93-45 
INIS-mf-13886 
IC-93/371 
IC—93/414 
IC-94/48 
IC—94/49 
IC-94/71 
SKI-TR-93-44 
INIS-mf-13896 
INIS-mf-13897 
IC-93/427 
IC-93/368 
NRPA-1994:1 
NRCN(TN)—-122 
NRCN(TN)-136 
JINR-E-16-93-310 
IC-93/332 
JINR-E-1-93-255 
JINR-E-9-93-254 
JINR-93-180 
NIIEFA-P-V-0886 
JINR-R-9-93-323 
JINR-E-9-93-332 
JINR-R-9-93-280 
JINR-R-2-93-235 
JINR-R-2-93-236 
IC-93/376 
IFVE-OUNK-91-107 
JINR-E-9-94-13 





Order No. 


DE94628040 
DE94628046 
DE94628074 
DE94628076 
DE94628077 
DE94628078 
DE94628088 
DE94628107 
DE94628108 
DE94628109 
DE94628158 
DE94628168 
DE94628176 
DE94628177 
DE94628196 
DE94628197 
DE94628198 
DE94628199 
DE94628200 
DE94628249 
DE94628250 
DE94628251 

DE94628252 
DE94628253 
DE94628254 
DE94628255 
DE94628256 
DE94628257 
DE94628258 
DE94628275 
DE94628276 
DE94628300 
DE94628318 
DE94628325 
DE94628334 
DE94628335 
DE94628336 
DE94628345 
DE94628350 
DE94628353 
DE94628354 
DE94628355 
DE94628356 
DE94628357 
DE94628358 
DE94628369 
DE94628371 

DE94628372 
DE94628373 
DE94628374 
DE94628375 
DE94628376 
DE94628377 
DE94628378 
DE94628379 
DE94628380 
DE94628381 

DE94628382 
DE94628383 
DE94628384 
DE94628385 
DE94628386 
DE94628387 
DE94628388 
DE94628392 
DE94628393 
DE94628396 
DE94628397 
DE94628406 
DE94628407 
DE94628408 
DE94628409 


Report No. 


JINR-R-13-93-268 
IAEA-IWG-NPPCI94/2 
INIS-BR-3342 
IAEA-IWG-NPPCI92/3 
IAEA-IWG-NPPCI$93/3 
IAEA-IWG-NPPCI-94/3 
IAEA-TECDOC—740 
LTKK-EN-A-17 
LTKK-EN-B-64 
LTKK-EN-B-76 
BARC—1993/E/026 
JINR-E—10-94-14 
WIS-PH-93-115 
WIS-PH-93-116 
\A-1474 
JINR-E-6-93-301 
JINR-R-10-94-8 
WIS-PH-93-120 
WIS-PH-93-63 
IFVE-ONF-92-18 
JINR-E-13-93-258 
JINR-E-13-93-295 
JINR-E-13-93-296 
JINR-E—13-93-308 
JINR-R-1-93-285 
JINR-R-10-93-243 
JINR-R-13-93-326 
JINR-R-13-93-331 
JINR-R-13-93-362 
WIS-PH-93-102 
WIS-PH-93-118 
JINR-R-13-93-281 
IAEA-TECDOC-—735 
SKI-TR-93-36 
INIS-mf-13873 
INIS-mf—13874 
INIS-mf-—13875(V.1 ,2) 
INIS-mf—13902 
INIS-mf-13904 
INIS-mf-13908 
INIS-mf-13909 
INIS-mf—13910 
INIS-mf-13911 
INIS-mf—13967 
INIS-mf-—13968 
SKI-94-2 
JINR-D—11-93-317 
JINR-E—10-93-311 
JINR-E-14-93-333 
JINR-E-5-93-314 
JINR-R-10-93-348 
JINR-R—11-93-248 
JINR-R-11-93-249 
JINR-R-11-93-250 
JINR-R-2-93-321 
JINR-R-9-93-307 
BARC—1993/E/025 
IC—94/36 

IC—94/45 

JINR-E-1 1-93-468 
JINR-E-13-93-339 
JINR-E-2-93-462 
JINR-R-11-93-265 
JINR-R-11-93-266 
IC—93/326 
INIS-mf—13913 
RISO-R-739 
SKI-TR-93-41 
JINR-R-6-93-244 
IC—92/393 
IC—93/128 
IC—93/295 


Order No. 


DE94628410 
DE94628411 
DE94628412 
DE94628413 
DE94628414 
DE94628415 
DE94628416 
DE94628417 
DE94628418 
DE94628419 
DE94628420 
DE94628421 
DE94628422 
DE94628423 
DE94628424 
DE94628425 
DE94628426 
DE94628427 
DE94628428 
DE94628429 
DE94628430 
DE94628431 
DE94628432 
DE94628433 
DE94628434 
DE94628435 
DE94628436 
DE94628437 
DE94628438 
DE94628439 
DE94628440 
DE94628441 
DE94628469 
DE94628470 
DE94628472 
DE94628473 
DE94628474 
DE94628475 
DE94628476 
DE94628477 
DE94628478 
DE94628479 
DE94628480 
DE94628481 
DE94628482 
DE94628483 
DE94628484 
DE94628485 
DE94628486 
DE94628487 
DE94628488 
DE94628489 
DE94628490 
DE94628491 
DE94628492 
DE94628493 
DE94628494 
DE94628499 
DE94628500 
DE94628502 
DE94628503 
DE94628504 
DE94628505 
DE94628506 
DE94628507 
DE94628508 
DE94628509 
DE94628510 
DE94628511 
DE94628512 
DE94628513 
DE94628514 


Report No. 


IC—93/296 
IC—93/308 
IC—93/309 
IC—93/310 
IC—93/319 
IC—93/333 
IC—93/344 
IC—93/349 
IC—93/351 
IC—93/358 
IC—93/380 
IC—93/392 
IC—93/426 
IC—94/35 
IC—94/39 
IC-94/44 
IC—94/47 

IC—94/5 

IC—94/5% 
IC—94/57 
IC—94/58 
IC—94/61 
IC—94/66 
IC—94/68 

IC—94/8 
JINR-E-2-93-292 
JINR-E-2-93-358 
JINR-E-4-93-293 
JINR-E-4-94-4 
JINR-R-2-93-287 
JINR-R-5-93-169 
JINR-R-5-93-1 70 
IC—94/1 
NIIEFA-P—0906 
IC—93/317 
IC—93/318 
IC—93/321 
IC—93/322 
IC—93/325 
IC—93/335 
IC—93/337 
IC—93/357 
IC—93/361 
IC—93/362 
IC—93/363 
IC—93/367 
IC—93/369 
IC—93/375 
IC—93/381 
IC—93/389 
IC—93/391 
IC—93/398 
IC—94/50 
IC—94/59 
IC—94/63 
IC—94/75 
JINR-R-4-93-300 
INIS-BR-3346 
JINR-E-2-93-328 
IC—93/217 
IC—93/285 
IC—93/297 
IC—93/320 
IC—93/327 
IC—93/328 
IC—93/353 
IC—93/356 
IC—93/379 
IC—93/399 
IC—93/402 
IC—94/11 
IC—94/16 


Order No. 


DE94628515 
DE94628516 
DE94628517 
DE94628518 
DE94628519 
DE94628520 
DE94628521 
DE94628522 
DE94628523 
DE94628524 
DE94628529 
DE94628530 
DE94628531 
DE94628558 
DE94628559 
DE94628560 
DE94628561 
DE94628562 
DE94628570 
DE94628571 
DE94628573 
DE94628577 
DE94628578 
DE94628579 
DE94628580 
DE94628584 
DE94628585 
DE94628586 
DE94628587 
DE94628588 
DE94628597 
DE94628598 
DE94628599 
DE94628604 
DE94628605 
DE94628606 
DE94628609 
DE94628610 
DE94628611 
DE94628612 
DE94628613 
DE94628614 
DE94628615 
DE94628616 
DE94628617 
DE94628621 
DE94628622 
DE94628628 
DE94628629 
DE94628630 
DE94628632 
DE94628633 
DE94628634 
DE94628635 
DE94628636 
DE94628639 
DE94628640 
DE94628641 
DE94628642 
DE94628652 
DE94628653 
DE94628654 
DE94628655 
DE94628656 
DE94628689 
DE94628690 
DE94628701 
DE94628761 
DE94628768 
DE94628769 
DE94628770 
DE94628771 


DE94628771 


Report No. 


IC-94/37 
IC-94/52 
IC-94/56 
INIS-BR-3339 
JINR-E-2-93-257 
JINR-E-2-93-291 
JINR-E-2-93-315 
JINR-E-2-93-46 
JINR-E-2-93-53 
JINR-E-2-93-54 
WIS-PH-93-114 
WIS-PH-93-98 
WIS-PH-94-4 
IC-92/332 
IC-94/28 
IC-94/32 
JINR-E-2-93-447 
JINR-E-2-93-448 
IC~93/311 
IC~94/40 
WIS-PH-94-3 
IC-93/340 
JINR-E-2-93-290 
JINR-E-2-93-71 
JINR-E-4-93-55 
IC-93/271 
IC-94/15 
JINR-E-2-93-286 
JINR-E-2-93-340 
JINR-E-2-93-38 
IC-93/314 
JINR-R-2-93-304 
JINR-E-2-93-297 
IC-93/388 
JINR-E-2-93-294 
JINR-E-2-93-357 
IC-93/323 
IC-93/355 
IC-94/10 
IC—94/29 
IC-94/30 
IC-94/31 

Ic-94/9 
JINR-E—1-93-305 
WIS-PH-93-94 
IC-93/350 
WIS-PH-94-2 
JINR-E-2-93-309 
JINR-E-2-93-461 
JINR-R-2-93-463 
IC-93/359 
IC-93/360 
IC-94/33 
IC-94/42 
WIS-PH-93-103 
INDC(NDS)-297 
JINR-E—1-93-457 
JINR-E-4-93-324 
JINR-E-4-93-452 
JINR-E-1-93-322 
JINR-E-4-93-334 
JINR-E-4-93-78 
JINR-E-7-93-74 
JINR-R-6-93-298 
JINR-E-4-93-338 
JINR-R-4-93-449 
JINR-R-6-93-275 
JINR-E-2-93-467 
CNIC-00736 
JINR-E-2-93-232 
JINR-E-2-93-282 
JINR-E-3-94-3 
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DE94628772 


Order No. 


DE94628772 
DE94628773 
DE94628791 
DE94628801 
DE94628802 
DE94628832 
DE94628838 
DE94628839 
DE94628847 
DE94628848 
DE94628867 
DE94628878 
DE94628879 
DE94628880 
DE94628881 
DE94628882 
DE94628902 
DE94628903 
DE94628904 
DE94628905 
DE94628931 
DE94628932 
DE94628933 
DE94628949 
DE94628950 
DE94628961 
DE94628962 
DE94628963 
DE94628964 
DE94628965 
DE94628980 
DE94628985 
DE94628986 
DE94628990 
DE94628991 
DE94628992 
DE94628993 
DE94628994 
DE94628995 
DE94628996 
DE94628997 
DE94628998 
DE94628999 
DE94629000 
DE94629001 
DE94629002 
DE94629003 
DE94629014 
DE94629015 
DE94629016 
DE94629017 
DE94629030 
DE94629031 
DE94629032 
DE94629033 
DE94629034 
DE94629035 
DE94629036 
DE94629037 
DE94629038 
DE94629039 
DE94629040 
DE94629041 
DE94629042 
DE94629043 
DE94629044 
DE94629045 
DE94629046 
DE94629047 
DE94629048 
DES4629049 
DE94629057 


1008 


Report No. 


JINR-R—1-93-327 
JINR-R-1-93-464 
JINR-E-—1-94-23 
IC—93/387 
JINR-E—1-93-98 
JINR-E-4-93-60 
INIS-BR-3349 
JINR-R-3-93-283 
IC—93/384 
JINR-R-3-94-5 
LAMP-94/1 
IC—93/261 
IC—93/262 
IC—93/263 
IC—93/423 
IC—94/25 
IC—93/331 
JINR-E-1-93-451 
JINR-E-4-93-465 
JINR-R-4-93-460 
IC—93/339 
INIS-BR-3340 
TRITA-FYS—1025 
IC—94/22 
IC—94/41 

|A-1479 
IC—93/257 
IC—93/313 
IC—93/316 
IC—94/67 
INIS-mf—13862 
INIS-BR-3341 
INIS-BR-3347 
IC—93/214 
IC—93/277 
IC—93/304 
IC—93/315 
IC—93/341 
IC—93/342 
IC—93/352 
IC—93/372 
IC—93/373 
IC—93/382 
IC—93/390 
IC—93/412 
INIS-BR-3344 
JINR-E-—14-93-279 
\A-1482 
JINR-E-1 4-94-20 
JINR-E-7-93-356 
JINR-R-1-93-213 
IC—93/329 
IC—93/330 
IC—93/338 
IC—93/345 
IC—93/346 
IC—93/354 
IC-93/374 
IC—93/383 
IC—93/393 
IC—93/394 
IC—94/19 
IC—94/20 
IC—-94/21 
IC—94/23 
IC—94/24 
IC—94/27 
IC—94/34 
IC—94/43 
INIS-BR-3337 
INIS-BR-3338 
IC—93/336 
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Order No. 


DE94629058 
DE94629059 
DE94629073 
DE94629074 
DE94629075 
DE94629076 
DE94629077 
DE94629078 
DE94629082 
DE94629084 
DE94629150 
DE94629151 

DE94629152 
DE94629153 
DE94629162 
DE94629163 
DE94629193 
DE94629201 

DE94629202 
DE94629203 
DE94629204 
DE94629205 
DE94629206 
DE94629210 
DE94629212 
DE94629213 
DE94629214 
DE94629215 
DE94629216 
DE94629217 
DE94629221 

DE94629222 
DE94629224 
DE94629225 
DE94629226 
DE94629231 

DE94629243 
DE94629244 
DE94629245 
DE94629252 
DE94629253 
DE94629340 
DE94629395 
DE94629397 
DE94629479 
DE94629483 
DE94629485 
DE94629502 
DE94629516 
DE94629517 
DE94629518 
DE94629520 
DE94629523 
DE94629525 
DE94629526 
DE94629527 
DE94629559 
DE94629560 
DE94629561 

DE94629562 
DE94629563 
DE94629575 
DE94629584 
DE94629585 
DE94629586 
DE94629587 
DE94629588 
DE94629622 
DE94629623 
DE94629624 
DE94629627 
DE94629628 


Report No. 


IC—93/364 
IC—93/370 
DTH-EMI-R-565 
IC—94/12 

IC—94/13 

IC-—94/14 

IC—93/395 
IC—93/396 
IC—93/348 
INIS-mf-—13918 
CEA-CONF—11734 
CEA-CONF—-11741 
CEA-CONF—11742 
CEA-CONF—11759 
CEA-CONF—-11739 
INIS-mf-13914 
INIS-mf—13928 
BARC—1993/E/024 
BARC—1993/E/028 
BARC—1993/E/029 
CEA-CONF—11733 
CEA-CONF-11738 
CEA-CONF-11765 
IEN-48/93 
CEA-CONF—11660 
EDF—93-NB-00129 
EDF—93-NB-00130 
FRCEA-TH-390 
INIS-mf—13927 
LYCEN-T-—9252 
EDF—93-NB-00113 
LNS—173 
CEA-R-5646 
EDF—-93-NB-00106 
EDF—93-NB-00114 
INIS-mf—13888 
CEA-CONF—11623 
CEA-CONF-11624 
CEA-CONF—11625 
INIS-mf-13916 
SCPRI-RM—12-1993 
INIS-mf—13921 
ADEME-RA—1992 
INIS-mf-—13917 
INIS-mf-—13919 
CEA-CONF—11766 
IAEA-TECDOC-738 
BARC—1993/E/035 
CEA-DAPNIA-SEA-93-04 
CEA-DAPNIA-SEA-93-05 
CEA-DAPNIA-SEA-93-08 
CEA-LNS-SM-93-36 
CEA-LNS-SSGD-93-60 
CEA-CONF—-11661 
CEA-DAPNIA-SEA-93-06 
NIIEFA-P-V—0873 
CEA-CONF-11754 
IEN-51/93 
IEN-53/93 
IEN-54/93 
INIS-mf-—13939 
NEA-NSC-DOC-93-10 
CEA-CONF—-11756 
IAEA-TECDOC—742 
INIS-mf-13937 
INIS-mf—13942 
KFKI-—1994-1/G 
BARC—1993/E/033 
BARC—1993/E/036 
INIS-mf—13936 
IEN-52/93 
INIS-mf-13933 


Order No. 


DE94629635 
DE94629636 
DE94629639 
DE94629644 
DE94629647 
DE94629648 
DE94629649 
DE94629655 
DE94629656 
DE94629667 
DE94629676 
DE94629677 
DE94629679 
DE94629680 
DE94629717 
DE94629718 
DE94629834 
DE94629847 
DE94629853 
DE94629856 
DE94629857 
DE94629858 
DE94629873 
DE94629874 
DE94629879 
DE94629884 
DE94629887 
DE94629889 
DE94629891 

DE94629894 
DE94629895 
DE94629896 
DE94629899 
DE94629900 
DE94629901 

DE94629909 
DE94629912 
DE94629913 
DE94629916 
DE94629917 
DE94629922 
DE94629927 
DE94629928 
DE94629938 
DE94629957 
DE94629958 
DE94629965 
DE94629967 
DE94629971 

DE94629986 
DE94629990 
DE94629992 
DE94630018 
DE94630019 
DE94630020 
DE94630021 

DE94630022 
DE94630023 
DE94630024 
DE94630025 
DE94630026 
DE94630027 
DE94630028 
DE94630029 
DE94630030 
DE94630031 
DE94630032 
DE94630033 
DE94630034 
DE94630035 
DE94630124 
DE94630138 


Report No. 


INIS-mf-—13923 
INIS-mf—13926 
KFKI—1993-24/N 
GANIL-T-93-03 
CEA-CONF—11737 
CEA-CONF—-11755 
INIS-mf-—13895 
CEA-CONF-11617 
INIS-mf—13929 
CEA-CONF-11735 
CEA-CONF-11758 
CEA-CONF-11760 
FRCEA-TH-389 
INIS-XN—505 
IAEA-TECDOC~739 
INIS-mf-13941 
CEA-CONF—11767 
INIS-XN—504 
INIS-mf-—13932 
INIS-mf—13931 
INIS-mf-13934 
SKI-TR-93-42 
CEA-N-2747 
IC—94/7 
KFKI-—1993-19/D 
INIS-mf—13915 
JINR-E-2-94-22 
LYCEN-T-—9254 
JINR-E—1-93-458 
CEA-DAPNIA-SPP-93-10 
KFKI—1993-22/A 
LAL-94-01 
CEA-DAPNIA-SPP-93-08 
CRN-RA-1991 
INIS-mf—13944 
JINR-E-3-93-466 
KFKI-—1993-23/A 
LYCEN-T—9345 
JINR-E-2-93-470 
NEA-NSC-DOC-93-4 
ESA-SP-351 
CEA-CONF—11636 
CEA-CONF—-11641 
INIS-mf—13922 
FRCEA-TH-385 
LRP-491/94 
FRNC-TH-3733 
CEA-N-2748 
CEA-N-2750 
CEA-CONF—-11761 
INIS-mf—13920 
INIS-mf-13924 
INCT—2131/1 
INIS-BR-3365 
INIS-BR-3366 
INP—1545/PS 
INP—1572/Ch 
INP—1574/AP 
INP—1576/CH 
INT—251/1 
OAEP-1-119 
OAEP-1-125 
OAEP—1-131 
OAEP-—1-135 
OAEP-—1-136 
OAEP—1-137 
OAEP-—1-140 
OAEP—1-146 
THAI-AEC—17 
THAI-AEC—22 
CEA-CONF—-11740 
INCT—2135/1 





Order No. 


DE94630140 
DE94630142 
DE94630237 
DE94630250 
DE94630282 
DE94630283 
DE94630298 
DE94630299 
DE94630300 
DE94630301 

DE94630305 
DE94630330 
DE94630331 

DE94630340 
DE94630341 

DE94630342 
DE94630357 
DE94630360 
DE94630374 
DE94630389 
DES4630403 
DE94630440 
DE94630445 
DE94630446 
DE94630462 
DE94630466 
DE94630480 
DE94630492 
DE94630496 
DE94630509 
DE94630542 
DE94630547 
DE94630556 
DE94630557 
DE94630563 
DE94630564 
DE94630573 
DE94630597 
DE94630674 
DE94630698 
DE94630699 
DE94630700 
DE94630701 

DE94630743 
DE94630746 
DE94630747 
DE94630748 
DE94630758 
DE94630794 
DE94630829 
DE94630833 
DE94630834 
DE94630894 
DE94630895 
DE94630896 
DE94630897 
DE94630898 
DE94630912 
DE94630913 
DE94630922 
DE94630923 
DE94630924 
DE94630925 
DE94630926 
DE94630927 
DE94630928 
DE94630929 
DE94630953 
DE94630974 
DE94630976 
DE94630977 
DE94630990 


Report No. 


INIS-mf-13949 
SKB-TR-93-29 
CEA-CONF—11662 
INIS-BR-3362 
DTH-AEF-R-65 
NEI-FL-222(v.4) 
AECS-G/RSS-70 
BHR-69 
BHR-70 
INIS-BR-3363 
CNIC-00791 
SKB-TR-93-26 
SK-94-10 
CLOR-123/D 
OAEP-1-117 
SGU-72 
INIS-BR-3361 
CLOR-122/D 
CNIC-00788 
INIS-mf-13930 
CNIC-00778 
CNIC-00768 
AECS-A/RRE-22 
RISO-R-705(EN) 
|AEA-TECDOC-736 
CNIC-00787 
NRPA-1994:2 
INIS-BR-3364 
NRPA-1994:4 
NRPA-1994:3 
INIS-BR-3381 
INIS-BR-3382 
INIS-BR-3379 
INIS-BR-3380 
INIS-BR-3383 
INIS-BR-3384 
INIS-BR-3373 
INIS-BR-3360 
AECS-A/RSS-69 
GANIL-A-93-01 
JINR-1-64-94 
OUP-94-02 
OUP-94-06 
CNIC-00799 
IAEA-IWG-NPPCI-93/4 
IAEA-IWG-NPPCI-93/5 
STUDSVIK-NS-93-10 
INIS-mf-13943 
CNIC-00790 
ANSTO/E-711 
OAEP-1-139 
OAEP-1-144 
INP—1602/AP 
INT-252/1 
OAEP-1-112 
OAEP-1-116 
OAEP-1-145 
INP—1570/PL 
OUP-94-01 
BHR-67 
CNIC-00780 
INIS-mf-13900 
INP—1547/AP 
INT-249/1 
LRAP-138 
LRAP-140 
LRAP-148 
CNIC-00781 
SKB-TR-93-22 
SKB-TR-93-30 
SKB-TR-93-31 
INIS-mf-13940 


Order No. 


DE94630991 
DE94630992 
DE94631011 
DE94631012 
DE94631013 
DE94631024 
DE94631045 
DE94631046 
DE94631060 
DE94631061 
DE94631062 
DE94631063 
DE94631064 
DE94631065 
DE94631066 
DE94631074 
DE94631078 
DE94631079 
DE94631080 
DE94631082 
DE94631083 
DE94631084 
DE94631085 
DE9463 1086 
DE94631087 
DE94631098 
DE94631109 
DE94631111 
DE94631112 
DE94631113 
DE94631114 


DE94631115 
DE94631116 
DE94631117 
DE94631118 
DE94631122 
DE94631123 
DE94631124 
DE94631125 
DE94631127 
DE94631128 
DE94631134 
DE94631231 

DE94631232 
DE94631257 
DE94631258 
DE94631259 
DE94631260 
DE94631261 

DE94631279 
DE94631282 
DE94631283 
DE94631284 
DE94631285 
DE94631292 
DE94631303 
DE94631306 
DE94631321 

DE94631322 
DE94631339 
DE94631340 
DE94631341 

DE94631342 
DE94631343 
DE94631396 
DE94631397 
DE94631403 
DE94631410 
DE94631422 
DE94631442 
DE94631448 


Report No. 


NEI-DK-1545 
SKB-TR-93-28 
INIS-BR-3374 
INIS-BR-3375 
INIS-BR-3376 
INIS-mf-13952 
INIS-mf—13950 
INIS-mf—13951 
INIS-BR-3367 
INIS-BR-3368 
INIS-BR-3370 
INIS-BR-3371 
INIS-BR-3372 
INIS-BR-3377 
INIS-BR-3378 
IAEA-TECDOC-—744 


IAEA-INFCIRC—2(rev.43) 
IAEA-INFCIRC—377(add.4) 


IAEA-TECDOC-—743 
IAEA-INFCIRC—428 
IAEA-INFCIRC—430 
IAEA-INFCIRC—431 
IAEA-INFCIRC—432 
IAEA-INFCIRC—434 
IAEA-INFCIRC—435 
CERN-93-07 
ANSTO/E-712 
INP—1581/AP 
INP—1605/PL 
LRP-494/94 


LUNFD6-TFME-—1026-1-25- 


94 
LUTFD2-TFMA-94-1002 
OAEP-1-138 
OUP-94-05 
TRITA-ALF—94-01 
INIS-mf—13947 
INIS-mf-13948 
LRAP—144 
NRPA-1994:5 
RISO-R-744(EN) 
SKB-AR-FOU-93-42 
INIS-BR-3355 
INIS-BR-3350 
INIS-BR-3352 
ANU-P—1122 
ANU-P—1136 
ESM-57 
ESM-58 
ESM-61 
ANU-P—1137 
INIS-BR-3353 
INIS-BR-3357 
INIS-BR-3358 
OAEP—1-142 
CNIC—00804 
OUP-94-08 
NEI-NO—401 
INP—1535/AP 
INP—1627/AP 
ESM-59 
ESM-60 
ESM-€62 
ESM-63 
ESM-64 
CNIC—00767 
CNIC—00792 
CTH-RF-97 
ANU-PRL-TP-93/02 
ANU-PRL-TP-93/01 
LRP—495/94 
INIS-BR-3351 


Order No. 


DE94631452 
DE94631453 
DE94631456 
DE94631462 
DE9463 1463 
DE94631464 
DE94631465 
DE94631466 
DE94632331 
DE94632338 
DE94632346 
DE94632347 
DE94632480 
DE94632484 
DE94632485 
DE94632876 
DE94774476 
DE94775195 
DE94775196 
DE94775197 
DE94775198 
DE94775199 
DE94775222 
DE94775246 
DE94775304 
DE94775305 
DE94775306 
DE94775318 
DE94775319 
DE94775321 
DE94775322 
DE94775327 
DE94775338 
DE94775339 
DE94775340 
DE94775342 
DE94775343 
DE94775344 
DE94776894 
DE94776895 
DE94776916 
DE94776964 
DE94776968 
DE94776971 
DE94776972 
DE94776974 
DE94777295 
DE94777296 
DE94777297 
DE94777298 
DE94777300 
DE94777302 
DE94777303 
DE94777306 
DE94777308 
DE94777311 
DE94777312 
DE94777315 
DE94777317 
DE94777318 
DE94777319 
DE94777320 
DE94777321 
DE94777322 
DE94777323 
DE94777355 
DE94777356 
DE94777357 
DE94777358 
DE94777359 
DE94777360 
DE94777367 


DE94777367 


Report No. 


INIS-mf-13945 
INIS-mf-13946 
CNIC-00783 
CNIC-00771 
CNIC-00776 
INIS-BR-3354 
INIS-BR-3356 
INIS-mf-13925 
INIS-mf-13964 
INIS-mf-13957 
INIS-mt-13956 
INIS-mf-13958 
CERN-93-05 
INIS-mf-13953 
INIS-mf-13954 
INIS-mf-13938 
PSI-94-08 
CIEMAT-719 
CIEMAT-715 
CIEMAT-720 
CIEMAT-721 
CIEMAT-724 
ETDE-IT-94-42 
ENEA-RTI-INN-92-18 
ENEA-RT-INN-93-19 
ENEA-RT-INN-93-03 
ENEA-RT-INN-93-36 
CONF-9306343-1 
CONF-9306344-1 
CONF-9303277-1 
CONF-9307185—1 
ENEA-RT-INN-93-18 
CONF-920909-3 
CONF-920909-2 
CONF-9309384—1 
CONF-930405-55 
CONF-930405-54 
CONF-9308233-1 
CIEMAT-725 
CIEMAT-726 
NLR-TP-92121-U 
ECN-C-93-103 
ECN-C-93-082 
ECN-C-93-091 
ECN-C-93-053 
ECN-C-93-102 
SFT-DOKUMENT-93-09 
NILU-OR-61/93 
NILU-OR-15/93 
NILU-OR-59/93 
NEI-NO-411 
NEI-NO-410 
NEI-NO-409 
NEI-NO—408 
NEI-NO-407 
SFT-DOKUMENT-93-10 
SFT-DOKUMENT-93-11 
CMR-92-A25058 
NEI-NO—406 
NEI-NO-405 
NEI-NO-404 
NEI-NO-403 
NEI-NO-402 
NEI-FI-222-Vol.6 
VTT-BIOENERGIA-2 
RISO-R-733(EN) 
NEI-DK-1576 
DTH-LV-94-12 
DTH-LV-93-29 
DTH-LV-94-05 
NEI-DK-1562 
NEI-DK-1563 
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DE94777368 


Order No. 


DE94777368 
DE94777369 
DE94777370 
DE94777371 
DE94777372 
DE94777373 
DE94777376 
DE94777379 
DE94777380 
DE94777405 
DE94777474 
DE94777475 
DE94777528 
DE94777529 
DE94777530 
DE94777531 
DE94777532 
DE94777533 
DE94777539 
DE94777540 
DE94777541 
DE94777542 
DE94777543 
DE94777544 
DE94777545 
DE94777546 
DE94777547 
DE94777548 
DE94777549 
DE94777550 
DE94777593 
DE94777594 
DE94777595 
DE94777619 
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